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Glossary

Climate changerefersto a change of climatevhich is attributed directly or indirectly t
human activity that alters the composition of the global atmosphere and which is in a
to natural climate variability observed over comparable time periods.

Global warming refers to the gradual incregsobserved or projected, in global surf
temperature, as one of the consequences of radiative forcing caused by anthrc
emissions.

Adaptation is the process of adjustment to actual or expected adverse effects of «
change and taking approat@ action to prevent or minimize the damage they can cau
human systems, adaptation seeks to moderate or avoid harm or exploit be
opportunities. In some natural systems, human intervention may facilitate adjustn
expected climate and iedfects.

Mitigation (of climate change)is a human intervention to reduce the sources or enhan
sinks of greenhouse gases (GHGS).

Vulnerability to climate change is the degree to which any system is susceptible t
unable to cope with, the naiijve impacts that climate change imposes upon it. Vulneral
is a function of the character, magnitude, and rate of climate variation to which a sy:
exposed, its sensitivity, and its adaptive capacity.

Resiliences the opposite of vulnerabpitand is defined as the ability of a social or ecolog
system to absorb disturbances while retaining the same basic structure and v
functioning, the capacity for setfrganization, and the capacity to adapt to stress and ch

Risk is the potetial for consequences where something of value is at stake and whe
outcome is uncertain, recognizing the diversity of values. Risk is often represer
probability or likelihood of occurrence of hazardous events or trends multiplied k&
impactsif these events or trends occur.

1 Definitions are based on WGII AR5 (IPCC 2014)
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Executive Summary

1. Today, more and more people in the world are attracted by greater diversity of jobs,
higher quality of services, better accessibility and mobdityl sefdevelopment opportunities,
offered by the cies. Despite the demographic crises in Bulgaria and the overall population
decline, the urban population in the country follows global trends and is expected to reach 81
percentoy 2050. About 46percentof this population is concentratedtime six biggest cities,
creating pressure on land, infrastructuaed services, and exposing more people to disaster
risks due to greater concentration of vulnerable groups, including children, old, sick, disabled
and poor. That is why the transition from a monodentoward a polycentric urban
development model is in the focus of the regional policy and among the main priorities of the
National Concept for Spatial DevelopmgNCSD) (2013 2025), both aiming at reducing
regional disparities and improving accessipita infrastructure and services.

2. Considering the complexity of urban environment and the variety of urban settings in
the current analysis, cities are systematizea tilree groups according to their populafion

big, medium and smalh and infour groups,according to their locati@n coastal (on Danube

River and BlackSea coast), in plain areasmountaious and senm¥mountairous areas. The
vulnerability of the urban environmentatsoconsidered according to their pattern, zonaryl
specific land use. Thanalysis of past and present weather events shows that the Bulgarian
cities will be affected most by the extreme temperatures and the increased precipitations
intensity and frequency. The consequences of thedafteods and landslidés will be among
thepriorities of the government, municipaliti@sd population in the next years, together with
solvingold housing stock problems through energy efficiency and structural renovation.

3. In the big cities with higher concentration of people, activities, mgkl and
infrastructure, despite their potential and resources, climate change will have sstalger
impact. More vulnerable to extreme weather events will be their central urban areas with higher
density, intensive trafficreduced green and open spa@ndold infrastructure with limited
capacity. These are areas with high pollution due to heavier traffic, concentration of activities
and higher share of 6ésealedbé surfaces, which
cities are situatethe largest prefabricated housing estates, built bettei960s and 1980s.
Renovation of the housing stock and implementation of energy efficiency measures in public
and private residential and noesidential buildings will require significant resousc®lost
vulnerable to increased frequency of intensive precipitations and floods will be the cities near
watercourses. Hailstorms, often combined with intensive precipitations, will also flood the
cities and damage buildings, cars, public transpod irfrastructure. Prolonged precipitation,
combined with a rise in groundwater levels or wastewater seepage with some additional human
factors, will activate landslides, especially those in the most sensitive areas of the Black Sea
coast and Danube cities. Theost vulnerable groups of the population to extreme weather
events and their consequences taeeelderly, sick and poor, especially those living in low
standard housingr the homeless. They are concentratednenational and urban periphery
andquite often occupy illegally constructed houses close to floise zones.

4, The most important challenges for the adaptation ofithan environment in Bulgaria
will be information exchange and knowledge communication, capacity develgpameht



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of therban Environment Sector

awareness raing among decision makers ahe public.

5. Climate change adaptatid®@CA) of the urban environment should be based on an
integrated approach at all levels of governance, in line with existing legislation in different
sectors. Accordingly, a thorough rew of this legislation and amendments of planning
regulations are needed. These changes should clarify the roles and responsibiiitees at
national, regional, municipaind city levels, improve cooperation and communication among
all sectors, staf@ndmunicipal authoritiesnongovernmental organizationrdGO9, business
communities and all other stakeholders. Reducing natural disasters risks calls for a solid
institutional basis, which should be strengthened by building capacity, good governance,
pronotion of adequate policies, facilitating the flow of information, adoption of effective
coordination mechanismand appropriate education. These adaptation options are selected on
the basis of identified needs, current capaeitylEuropean UnionEU) best practicesand are
grouped in 10 categories, related respectively to policies, information, research, institutions,
legislation, finance, education, technologies/construction, capaniypartnership.

6. Theurbanenvironment analysis also suggests tiat policies and actions f@CA of

the sector should be oriented toward the big cities, where there is a concentration of considerable
part of the population and which enjoy considerably more potential and expertise as well as
toward the smaller cities drvillages in the periphery, with less numerable but much more
vulnerable population, with limited access to services. Together with the implementation of a
holistic approach to the urban environment and the principles of integrated planning, each
region and each city/town will need an individual approach and thorough indigenous knowledge
about the symbiosis between people with different social status, age, gender, culture and
behavior, unique natural resourcasd variety of human activities, practicead artificial
constructions. In this contexparticipation and communication, and the use of indigenous
knowledge are crucial elements in adapting the urban environment to climate change. At the
same time, a more comprehensive andadgate philosophy ointegration of all efforts and
resources (including information and knowledge) of different sectors within a unified national
strategy will undoubtedly make these policies more effective.

7. The prioritization of the adaptation options in the proposed tegecaes of options is

based on the results of consultations with the main stakeholders and a session with stakeholders.
The applied selection criteria included, potential social, economic and environmental benefits,
and implementation risks. The prioritgnking narrows down the range of the adaptation
options to the following categories and options:

Category Policy - Mainstream CCA into the policy of regional and urban
development, including housing and construction

Adaptation_option i Incorporate clima¢ change adaptation into the National Housing
Strategy (201i72030)

8. The option is considered of high priority
overall regional policy reform. Implementation results will directly affect the urban population

living in better standard housing, improved microclimate comfort, and higher resilience to
extreme weather events. The proposed structural observations and ssinesygthening of
construction, and energy efficiency measures included in the buildingretomkation package
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will improve the overall quality and safety of buildings ahdir resilienceo multiple risks.
This adaptation optigrwith wider coverage of urban areas, buildings and population, will
require considerable human and financial res@aoel time, but will bringonsiderablsocial,
environmental and economic benefits in the longer term.

Category Legislation Revise and amend legislative documents to transpose the CCA
issues (after Rgulatory Impact Assessment [RIAJhen applicable ad necessary)

Adaptation option i Mainstream the CCA requirements in all related legislative documents,
relevant to Regional and Spatial/Urban Planning and Environmental protectipatiéb
Planning Act [$A], Regional Development AARDA], Regulations Na4, 7 and, 8, Regulation

for spatial development documents, fovEonmental Impact Assessment [EBX]d Srategic
Environmental Assessmentq)).

9. This option withits proposed actions refersttze national leveltheexpectedchange of
the climatg and to extreme weather eventis implementation requiseminimal efforts,
resources and time, but wilhy the basis foimproved quality of plans and project$or
cooperation and control, as well &sr the interrelation between regional and spatial
devdopment documenitsaand documents regardirgjmate change adaptation, thus reducing
risks andpotentiallosses.

Category Informationi Secure institutionally regulated exchange of information and
data according tdhe INSPIRE Directive

Adaptation option i Create common standards for the type, structure, scope and format of
metadata and data, harmonized with the EU on city level

10. The optionaddressesiccurate and upp-date informatiorrequiredfor scierce-based
decisionsin the field of climate change agbtation actionslt facilitates information and
knowledge exchange, networking, capacity building and awareness developinesiiable
information system will justify the exchange of information with other countries and
international institutions, willsupport education, research and climate change adaptation
practices and decision makingthé national and local levels.

Category Researcli Provide common longerm vision and objectives imrban
environment CCA research through amendment of the NatdnScientific Research
Development Strategy

Adaptation option T ldentify priority scientific topics, linked with the city, open and green
spaces, buildings, infrastructure, construction materials and human health.

11. The adaptation option asrat establishinga better focuson adaptation of the urban
environment to climate chang&ctions should be incorporated in the scientific research agenda
of universities and institutes of the Bulgarian Academy of Scierfd@st-up companies,
working in the area of smaaind green technologies, have a role inrtheplementation. The
resultof the actionscould ke more efficiencyin Research and Development&R), better
informed decisions, more innovative construction technologies and materials for the urban
environmentas well asbetterquality education.
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Category Educatioin 6 Tr ai n the trainersé6 for CCA

Adaptation option - Organizean appropriate formafor education and trainingt all levelsi
from politicians to the general public.

12.  Although targeted at all levekand participants in thegea ofclimate change adaptation,
implementation of this option will place the main responsibility on academic institutions and
professional bodieResults are expected itacludeexpert and institutional capacity, imprave
comnunication of knowledge between architects, planners, engineers, landscape architects,
economists, sociologists and environmentglastsl better quality and higher valtenderedo

all further adaptation actions. Along with the social and environmemeffite this will bring
financial benefitsand stimulate creativity and academic developmeirt educational
institutions Implementation of rost of the above adaptation options wélquire financial
support.

Category Financd Change financial, social ad insurance policy

Adaptation option - Revise the existing financial instruments and design new ones for CCA
and Dsaster Risk Management V), includingfor energy renovation

13. Applied to theurban environment, adaptatiactiors require appropriate finaial tools

to attract investments for housing stock renovatidor energy efficiency and for
implementation ofconstruction strengthening measurés; revision of spatial planning
documents andor their legislative framework.Additionally, new resporibilities of local
authorities for climate change adaptation widledstate budget support. The integration of
financial, regional, social and insurance policies and implementation of more comprehensive
measuress expected toesult in greater social jtise, increased awareness and commitment,
and better distribution of responsibilities amd the financial burden among the state, local
authorities and individuals

14.  Prioritizedoptions creatacommon framework foclimate change adaptatiamregard
of theurban environment. More specifithe development débcal climate changadaptation
strategiesis recommendedconsideringthe local resources, needs and miclimate, and
consisten with the size and location of the city, its population, economic fandtional
characteristics, spatial development and density.

15. The adaptation process in the urban environment in Bulgaria will require considerable
time, finane, and other resource¥here are no simple and unambiguous solutions to climate
change relatedroblems in the urban environment. They all require comprehensive actions and
consistent policies for implementation of a system of legislative, planning, technological,
financial and social measures.
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Figurel. Simplified llustration of impacts ofcimate change andidentified adaptation options
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Implementation

Level

’ Supranational

Regional

Buildings

Specific Adaptation options

Meet EU standards for GHG emissions reduction and energy efficiency
Exchange information & knowledge with WMO, "World Weather Watch®, other countries

Implement National |ong-tarm programme for promoting investments for energy-efficient
public and private residential and commercial building stock

Develop and implement National Housing Strategy
Amend Nat. Strateqy for Scientific Research devel with CCA priority
Incorporate CC projections and risk zones in updating NCSD and NSRD
Develop Mational early warning and disclozurs syztem with actions for remote areas
Build and strengthen rver floods defense along the Danube and big rvers
Incorporate precipitation projections and flood rigk in regional spatial development

schemes
Reuize the sxisting irfigation system and canal infrastructure
Maintain well blished system for monitoring of geclogical risks zones

Collect and provide information about the extreme weather on city level
Local adaptation strategies/plans, bandad with the municipal Programmes for disaster
risks reduction
Implement smart and integrated mobility schemes in cities
Separate sewerage system; upgrade capacity of the renovated ones
Restrict and better control nek zones and demolish illegal buildings
Provide sufficient space for storm water temporary storage
Enforce development control and higher quality construction
Integrate geo-protection facilities and |
(Create or reestablish flood plaing in the suburban areas

Maintain rver beds outside urban areas through green zyztem development and better
«control on waste management

Protect and develop urban green system for reduction of extreme high temperatures,
strong winds and air pollution and storm waters absorption

Implement creative urban and architectural design, provide space for storm water
temporary storage (urban reservoirs, poole, sport fields ete)

Balance ‘soft’ and “zealed areas’ in POS according to functions

Meet ensrgy-saving and energy efficiency building standards, thus improving the overall
sustainability and safety of the building stock
Use creative architectural design to improve indoor comfort and to provide natural
ventilation/zhading;
Provide extra headrcom in new developments to allow for further modifications
consistent with CC projections
Produce and use of water proof and better insulating materials for buildings and POS

ions in the | e plans

Source: World Bank design.

Horizontal
adaptation
options

Adaptation options available to manage

impacts

Dizcussion forum: common vision on CCA palicy and strategy
Incorporate CCA into the new National Housing Strategy
CCA in regionallurban legislation, revising the Spatial Planning Act
Commaon standards for metadata/data, harmonized with ELJ standards ;
Exchange information: EU and other countrizs and institutions A § g
Provide open access to information for the general public
Support innovations in construction, technologies & services, related to CCA
Identify priority scientfic topics, linked to CCA and urban themes
Herizontal ministerial coordination: MRODPW, MoEW, ME, MAFF, MF
Vertical and horizontal coordination in MRDRW
Cooperation between all levels authortties in CCA policy implementation
Capacity building in the directorates (refraining, other initiatives)
Guidelines and methodological support for local CCA strategies
CCA in legislation related to regional and spatial/urban planning
Updating the requirements in main regulations, related to spatial planaing
Revise exizting and design new financial instruments for CCA and DRM
EU funds’ potential for CCA and DRM
State budget support to municipalifies for CCA policies
Rewise DRM funding: better protection for most vulnerable
Expand financial inclusion measures for most disadvantaged
CCA education and training fior 2l levels: from politicians to the general public
Multidizciplinary Masters courses for related to CCA disciplines
Prowide tutoring and organize thematic PaDl
Develop interactive CCA platform for distance and open leaming
Imgrove construction, supervision, TOM systems on projects and construction
Stimulate creative urban design, resilient to dimate change
Promote green, smart, and innovative cities, design and certification
Build emergency and DRM units’ capacity, sufficient and modern equipment
Provide approphate accurate and updated information
Develop awareness and CCA knowledge & culture ameng the general public
Promote p hip, king, and collaboration among socisl groups
Promate and support networking
Crganize a social network for support of vulnerable groups
Develop public-private partnerships
Suppott the effectivensss of NGOz
Wark with media for promation of the CCA system
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Introduction - ClimateChange in Bulgaria

16. Bulgaria is situated in one of the regions that are particularly vulnerable to climate
change (mainly through tempéure increase and extreme precipitation) and to the increased
frequency of climate changelated extreme events, such as droughts and floods. The risks
inflicted by climate changeelated events may lead to loss of human life or cause considerable
damageaffecting economic growth and prosperity, both nationally and transboundary.

17. Consensus exists in the scientific community that climate change is likely to increase

the frequency and magnitude of extreme weather events. Over the past decades, i@ Bulgari

this frequency has increased significantly. The most common imydteorological and natural

hazards are extreme precipitation and temperatures, storms, floods, wildfires, landslides, and
droughts. The number of deaths and victims due to natural hagamissiderable, indicating

weat her and climate vulnerability. The vul nne
the impacts of climate change is accelerated by a relatively high degree of poverty in the most
affected areas, the continuin~

conentration of
population in several industrial an
urban regions, and variou:
consequences of the transition from {
statecontrolled economy to a free
market economy. A growing body o
evidence suggests that econom
losses from climate and weather
related disasters have also been risit

Figure2. Average year temperaturdor 19611990
(A); Pessimisticlimate scenario foraverageyear
temperaturefor 2080 (B)

18.  Scientific projections indicate
that global temperature will rise
between 1.8°C and 4°C by 2100, wit
the temperature increase in Europ &
expected to be even higher than ti
estimated global average.

19. Researchconducted by the
Department of Meteorology, Nationa
Institute of Meteorology and
Hydrology(NIMH) and the Bulgarian
Academy of ScienceBAS) projects
an increase in annual air temperatu
in Bulgaria of between 0.7°C anc
1.8°C by 2020. Even warmer Source: NIMHBAS.

tempeatures are expected by 2050 and 2080, with projected increases of between 1.6°C and
3.1°C and between 2.9°C and 4.1°C, respectively. Generally, the temperature increase is
expected to be more significant during the summer season (from July to September).

------ www.eufunds.bg------------- ----—-- 6
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20.  In terms of the expected changt rigyre3. precipitation per gar for 19611990 (A):
in rainfall patterns, a reduction it Precipitation peryear for 2080, according to the
precipitation is likely, leading to & pessimisticscenario (B)

significant reduction of the total watel
reserves in the country. In this regart
projections suggest a decrease
precipitation by approximately 10 W
percent by 2020, 15 percent2050, and ‘ N S
up to 3040 percent by 2080. In mos £& e S i W -
climate change scenarios, rainfall during e S LN ;
the winter months is likely to increase b
the end of the century, but significan
decrease in rainfall during the summe
months is expected to offset this
increase.

. oo -3

21. According to the available
climate change scenarios for Bulgari
there is a trend toward increase
frequency of extreme events an
disasters, as demonstrated in more oft
occurrences of heavy rainfalls, heat ar
cold waves, floods and droughts
hurricane winds, forest fires, anc

landslides. Source: NIMHBAS.

22.  Biodiversity, land and aquatic ecosystems, as well as water resources, agriculture, and
forestry sectors are expected to be affectethbwnticipated changes. These changes would
furthermoreaffectsociety and its citizens as well as genomy

23. Climate change impacts do not affect all people and territories equally due to different
levels of exposure, existing vulnerabilities, and adaptive capacities to cope. The risk is greater
for the segments of the society and businesses that are less prepared and more vulnerable.

24. This report aims to providean insight irto climate changeelated risks and
vulnerabilities ofther ban sector in Bulgari a. lytonteke scr i b
in relation toclimate change and provides options on adapting to the changing climate
circumstances.

25. This report aims to inform on vulnerabil
identification of adequate climate change adaptation optidmes report is part of a set of nine

sectoral assessment reports considered under the climate adaptation support program for
Bulgaria, which will form the baseline for the National Climate Change Adaptation Strategy

and Action Plan. The report follows thgeneral logic and structure as proposed for all sectors

and is divided into three partét) part one of the reporChapter 1) focuses on the climate
change risks and v (@) parewoadmprisas & gaeandysigoftiseepaic/,me n t
legaland institutional contexiGhapter 2); and3) part three focuses on the identification and

------ www.eufunds.bg------------- - 7
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prioritization of adaptation optior(€hapter 3) This sector assessment was carried out during
Marchi November 2017, as a combination of quantitative and aldbwgualitative analysis.
Several workshops have been organized as part of an ongoing consultation process, bringing in
the wealth of expertise of various stakeholders.

26.  The report uses the terms and definitions of risk, vulnerability and adaptation @stions
introduced by WGII AR5 (IPCC 2014). Risk of climatdated impacts results from the
interaction of climatgelated hazards with the vulnerability and exposure. Changes in both the
climate system (left side iRigure 4) and socieeconomic processes inding adaptation and
mitigation (right sidein Figure 4) are drivers of hazards, exposure, and vulnerability. This
understanding reveals the importance of the adaptation options. When they are properly
identified and timely implemented, vulnerability, ad and/or exposure will be reduced, thus

the risk will be mitigated.

Figured. General concept of WGII AR5

SOCIOECONOMIC
CLIMATE PROCESSES
Natural Socioeconomic
Variability Pathways
RISK Adaptation and

Mitigation
Anthropogenic Actions

Climate Change

Governance

EMISSIONS
and Land-use Change

Source: IPCZD14
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Chapter 1.Urban Environment Risk and Vulnerability Assessment
and Analysis

27.  This chapter presentise main urban trends in Bulgaria and the impact of climate change
on urban populations, assetand services. The analysis describg®vious extreme
meteorological events in Bulgaaadtheir impact on the urban environment, people, buildings,
and inflastructureandthe current situation and future urban trends. The purpose is to identify
and evaluate vulnerabilities in the urban environmeopulation and institutions and the
capacityof the latterto adapt to climate change.

1.1. Urban Environment Chaxderistics and fends

1.1.1. Urbanization and demographitrends

Population

28.  The urban population of Bulgargraduallyincreasedintil the 1980s. After that, there
was a progressive decrease, initially in small cities thed toward the end of the century,
acress cities, except for 23 cities that have seen some population incfFeaseain reasos

being aging, declining fertility and outmigration. By the end of 2018 u | g atotal a 6 s
population was 7,101,859, which is a decrease of 51,925 cent)compaed to 2015
Duringthe same perigdhe urban population in Bulgaria was 5,204,385732 percenif the

total.

Figure5. Population, urban ppulation, andaging
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SourceNSI2017.

29. The number of people agé5+ is 1,472,116which accounts for 20.@ercentof the
total population ants a3.8 percentincrease compared to 2001.

2 Nationd Statistical Institute (NSI), http://www.nsi.bg/en/content/6703/population
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Figure6. Share ofurban population ages 65+ (201£2016)
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— Big cities

30. There are 256 human settlements in the countingjuding 257 citiesk-or the purposes
of spatial planning, cities are classified into five categériesry big, bg, medium, smalland
very small® For the purposes of this repatities have been regrouped into three categdries
big, mediumand smallThe last categorgorrespondso the offcial definition of rural area$

Tablel. City szeaccording topopulation (2016)

e o s b Ee e

\ Number Percentage| Inhabitants Percentage
Total 257 100 5,204,385 100
Big- over 100,000 6 2 2,399131 46
Medium- 30,000to 100,000 24 9 1,337,111 26
Small- below 30,000 227 88 1,468143 28

Source:NSI Compiled byhe National Center for Regional DevelopmedCRD

31. About 46percenpf theurban populatin is concentrated six big cities, attracted there
by the larger number and greater diversity of jobs, higher quality of seranddetter
accessibility and mobility. The population in this group of cities increased sligi216.

Table2. Populationchange in thesix big cities (2001t 2016)

Population

\ 2001 2011 2012 2013 2014 2015 2016
Sofia 1,113742| 1,208097| 1,213542 1,221,292| 1,228282| 1,231,981 1,236,047
Plovdiv 340475 338,184 339,129 341,041 341,567 341,625 343424
Varna 313408 334,781 334,744 335819 335,949 334,466, 335177
Burgas 192566 199484 199,083 199,364 198725 203017 202766
Ruse 160,006 149134 148350 147817 147,055 145765 144,936
Stara Zagora 143871 137,416 137,881 137,834 137,729 136,807 136,781
SourceNSI

3 Pursuant to § 1 (1) of Regulation No. 7 on the rules and norms for development of separate kinds of territories andrdevelopme

zones (State Gazette [SG] No 3/2004), cities Esstied as (a) Very bigover 200,000 inhabitants; (b) Bigrom 100,000

to 200,000; (c) Mediumfrom 30,000 to 100,000; (d) Small townfom 10,000 to 30,000; and (e) Very small towngp to

10,000 inhabitants.

4 According to the National Rural Delopment Program (RDP) (200 0 1 3) , a O6rur al aread is a muni
beyond 30,000 inhabitants. This program was based on the estimate of 231 existing rural municipalities, covering 81.4 percent

of the territory of the country.

www.eufunds.bg-- 10
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32. The smallest towns are Melnik with a population of 199 and Madjarovo with 587. By
the end of 2016only 23 citiessaw population increaséncluding 4 district cemtrs (Sofia,
Varna, Plovdiy and Veliko Tarnovo), and 5 cities alotite BlackSea coast. The remaining
234 cities shrunk, and the peripheral ones became gradually depopulated.

Figure?. Cities bysize andlocation
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Cities by different size and location Up to 30 000 inh. Up to 30 000 inh.
Source: NSI, NCRD, 2016 [ pistricts (NUTs 111) Borders Municipalities (Lau1) Borders

SourceNS) 2017. Compiled bihe NCRD

33.  The population projection of the NSIt2070 showscertaint r ends i n Bul gar
population continuings well as disparities among different regions and distfictsle 3.

Table3. Populationprojections

Total Population

Scenario

(Variant) 2015 2020 2030 2040 2050 2060 2070
I Ll 7168009 6966607 6554784 6167774 5813550 5467629 5132023
(Realistic)
lIcRelative 12053 7006278 6677652 6377962 6097764 5810092 5500114
acceleration
llcRelative | - ) 305 | 5947381 6493971 | 6062456 5668504 5289923 4.938709
slowdown

SourceNSI

5 The senarios are defined according to the European Union (EU) regulations on the member states demographie and social
economic development http://www.nsi.bg/en/content/6727/poputgtiojectionssexandage
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Poverty

34.  An additional concerpalong with population decline and agjng poverty. The share
of the poor during 201Was 22 percent with 25 percentof the poorof ages O to 17. Most
vulnerableare singleperson households ages 65+ (53percent and adults with three or more
dependent children (Grcen).® The highest share of poaccording tdheir economic activity
aretheunemployed53 percen}, andaccording taheirdeclared ethnic guparetheRoma(67
percen}. In 2015 almost one out of eight (1f3ercen} retired persons ithe 28 EU member
countrieswas exposed to poverty risk, while in Bulgatiais figure was more than twices
high at 30 percent’

35.  The most significant sharé both consumer spending and total household expenditure

is on food. There was a process of gradual decrease in the relative share of food costs, amounting
to 44percentof the total cost after 199%his sharecontinued taleclineto 36percentn 2011

ard 31 percenin 2016. According to Eurostat data, as of 2@Bl4lgaria isoneof three countries
withthehi ghes't | evel ,tdethed with &Sneare/ ancpHurgary. The Ghare of
population below the poverty line that could not cover their houddtilts is 58percentwhile

66 percentcamot afford to heat their homes an@ @ercentive in homes with wet wallsThe
electricity costs of laout 25percentof poor households in Bulgarae 20 percentand higher

than their monthly incomg&ahariev,Grigorova, and Yordang2016)

36. The lowest poverty level is in the capital étpbout three times lower than in other
district centes and aboutfour times lower than in other smaller cities. In the bigger cjties
poverty is expressed in monetary termsjlevin smaller cities and towng is connected to
access tohe labomarketand toeducational, sociaind health services. The highest sha#e (5
perceny of thepoor population i®bservedn themunicipality of Boynitsa (Vidin Ostrict). The
other12 municipalities with more than 3@ercentof the populationliving in povertyd almost
twice higher than the national averagel4 percend are Opaka, Nikola Kozlevo, Kainardzha,
Dospat, Kotel, Omurtag, Makresh, Belitsa, Varbitsakofada, Satovchand Rakovo. Half

of these municipalities are situated in mountainous areas or on the national periphery

37.  The high share of populatiaat risk of poverty additionally increasefimate change
vulnerability due tothe cumulative effect of several factors, suchpasr living conditions,
lower employment rate, limited incomes, malnutrition, poor health setdsaging’

1.1.2. Cities location, urban structureand planning

Geographical location

38. The impact of climate change dhe urban environment and population wiliffdr
according t o t he citiesbo geographical |l oca
microclimate, the character of slopes affects surface water drainage, the proximity of rivers
increasesherisk of flooding, while the proximity of forests andragultural lands brings the

risk of fires. Considering the complex impact of geographical locatidimearrtban environment

and vulnerability to climate change, cities are divided foto groupsbased on their type of

6 http://www.nsi.bg/bg/content/

7 http://ec.europa.daurostat/statistieexplained/index.php/Income _distribution_statistics

8 Bulgaria: The Challenges of Poverty (Regional analysis of the data from the multipurpose observation of households 2003)
http://www.nsi.bg/sites/default/files/files/publications/Pdyeregio.pdf
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location(seeFigure 21in Annex4).

Table4. Cities bylocationtype andpopulation

‘ ‘ Number Percentage Number Percentage
Total 257 100 5,204,385 100
Coastal 28 11 923934 18

- IncludingRiver Danube 11 4 306,146 6
- Black 8a 17 7 617,788 12
Plain 129 50 2,015,005 39
Mountain and semimountain® 100 39 2,265446 44

Source: NSIndBAS 2017Compiled byhe NCRD

39. Although theleast numerous group is coastal cities altrgDanubeRiver andthe
Black Sea coastaccountingor around18 percentof the urban populatigriive of these cities
are district cents andthree(Varna, Burgas, and Rusare big cities wittpopulatiors above
100,000 Consideringhepopulation increasgue tovisitors during the summer tourism season,
more tha 1.5 million people on the Blackea coastre exposed to climate change risiwo
big cities on the BlaclkSea coast are Varna and Burg&ities and towns wittthe largest
seasonal increases due to tourismlacatedon the Black Sea coagVarna, Burga) andin
winter sports locations such as Borovets and BanBke largest number of cities and the
greatest proportion of the urban population, accounting f@eg&ntof the urban populatign
live in the 229 cities situated in plain and mountain anti-$eountain areasSofia, the capital
city which has the largest population by, fiarin amountain and sermountainous area along
with Plovdiv and Stara Zagora, which are two key economic kektéthin the group otities
located in plain areas, thepulation in cities, located along theers Maritza, Tundha, Arda,
Struma, Mesta, Iskar, Yantra, Osaand Kamchias at higher risk

Urbanization pattern

40. The concentration of population in several big cities in the cousty regional
disparitiesareamong the main reasotise country has put in place plansttansition froma
monocentric toward a polycentric urban development pattehich is afocus of national
regional policy.

41.  One of the main aims of the National Concept for Spatial DevelopiN&8D) (2013

2025%°i s O Pol ycentric & srengthening ofi agpblycedtacvnetivookpome nt 6
corecities with improved quality of the urban environment, contributintpé@chievement of

balanced territorial developmerdgnd diminishing of dispéies between central urban and
peripheral rural areas

42. The adopted Omoder at e p o latiainablamdericonditionsd el 6
of reduced rates of population decline amdsuccessfully implemented regional policy,
accompanied by economicayvth, moderate technological innovaticemd expansion and

9 Altitude above 700 m, or altitude above 500 m and 15 percent slope, or more than 20 percent slope.
10 hitp://www.bgregio.eu/media/Programirane/NKPR_28012013_Last_en.pdf
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improvement of technical infrastructure.

43. Adaptation to climate change i s set out a
the devel opment of speci f i cofdamaged areas, inclueisgd. Th
those along the Danulstver and Black Sea coast, protection of territories vulnerable to social

and ecol ogical ri sks, preservation of the ne

of natural disasters risk.

Figure8. Moderate polycentrismmodel, NCS[20132025
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44. The selected core cities in the document, based on their socioeconomic characteristics
and potential fogrowth, have the primary task to provide links to the European and national
networks, systemsnd urbarcentersas well as to provide administrative, educational, health
care, culturgland social services of higher valuenteighboringsmaller human s#ééments.

They are major urbarentersfor integrated allocation of investments from Operational
ProgrammedRegions in Growth (OPRG) which is also expected to improve the natural
disaster risk managemgRM) and climate change adaptati@CA) capacity

45. The implementation of this key national spatial planning document is of crucial
importance for coordinatg the sectoral policies and their binding with the national territory,
while considering not only their developmeattential, butalso thelimitations and risks for
growth. In addition, the reduction of monocentric urban development trends will preserve the
network of active core cities, which provide vital services to the peripheral areas with
concentration of highly vulnerable population. The distion of the population, investment
activities and services among several caentersthroughout the country will reduce the
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pressure on the biggest cities, their infrastructure and institutions, responsible for climate
change risk management and adépnh.

Spatial structure

46. Bulgarian cities have traditionally developed as compact structures and seldom as linear
ones along mountain valleys or rivers. During the period of fast urbanization in the second half
of the 2@h century, the construction of mifamily housing estates has not resulted in
significant sprawl, despite the urban population increase.

47. The last two decades show extensive development of peripheral areas of the big cities,
following the construction boom and the demand for modern hgwsid commercial and
production complexes. A typical example is Plovdijty with a stable number of inhabitants,
where despite the existing potential of the urbanized territaé®ralindustrial and logistic
complexes have been built on fertiledeadong the motorways.

48. Preserving the traditional compact development urban structure is one of the main goals
of the new SpatidDevelopmenPlans/MastePlans aimingnot onlyat reduction of municipal
costs for technical infrastructure provision andmenance, but also at more efficient energy
supply.

Development zoning

49.  The vulnerability of cities to climate changksodepends very much on their lande

and applied development zoning and planning regulations. Seven categories of térritories
arbankzedterritories (human settlements and settlement formati@ug)culturalterritories
forestterritories protectederritories damaged territoriefr restoration, territories covered by
waters and water sitea nd t r a n s p are determiedr by thet Spatial Blanding Adt

and planning regulations. By the end of 20th® urbanized territoriesomprised percentof

the total surface area of the country, while agricultural \@ad47 percent forestrywas 38
percentand protected territoriagsas5 percent?

50. The specific land use of the different territories is determined by Speiadlopment
Plans/MastePlans. The urbanized territories include different types of residential areas, public
and business zonegsdustrial and production zonesixed use/multifunctional zones, green

and recreational zones, sports and attractions zones, transportation and technical infrastructure
zones, social and public services zgraggl so onHousing zones claim the largest territorial

share in cities and depding on the populatiorary between 5@ercentof the territory in big

cities and up to 7percentin smaller ones. Cities above 400,000 inhabitants are subject to
special analysei terms of land use and zoning. The green areas are calculated 2p20 m
person for the big cities and & perperson in the vgrsmall ones?®

51. Major transformations in land use and zoning in the last two decades, a consequence of
the land reform and restitution, affected overall urban planning and development and
contributed to excessive density growthtire most attractive urban builp areas. The reduced

11 Spatial Planning Act, adopted in 2001. Last amended SG No 96/01172.20

12 statistical Reference Book. 2016. Ministry of Agriculture, Food and Forestry reports, Executive Environmental Agency,
Bulgaria database; Corine Land Cover data. Within the European Ecological Network Natura 2000, 34.4 percent of the
territory is degjnated for protection of habitats and species.

13 Regulation No. 7 on the rules and norms for development of the separate kinds of territories and development zones, (SG
No 3/13.01.2004, last amended SG #id22.04.2008.
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open and green spaces, mainly in residential areas, compromises the afutdgyurban
environmentand increases vulnerabilibf these area® extreme weather evisnsuch as high
temperatures and intensive precipitation.

Urban infrastructure

52. The analysis of urban infrastructure location amhditions includingtransport,
technicaJ and sociainfrastructure points to a concentration of sites and facilities amhdri
guality of services in the big cities, resulting in part by the EU policy for regional and urban
development and the concentration of investments in higeleloped urbamrenters The
location of hospitalssenterdor emergency care, educationalifities, regional police stations,
courts, fire stationsand other facilities related to safety and accessibility are among the criteria
determining the system of urbaantersn the polycentric moddbr urban developmeim the
NCSD 2013 2025 (seeFigures 22, 23, 24, 25, 26andTable 24 in Annex 4). The 39 cities,
mainly big and mediunsize municipal centerswith adopted Integrated Urban Regeneration
and Development PlaiiRJRDP), are beneficiaries the OPRG eligible for integrated urban
regeneratn, includingnfrastructure renovation with eiinancingfrom the European Regional
Development FundERDF). Additionally, 28 smaller cities with adopted integrated plans are
supported by the operational program for energy efficiency renovation of pullicngs and
privateresidentiabuildings.

53.  More than 500 settlements (cities and villages) in Bulgaria havesscto piped water
andcentralizedvater supply systemwhich cover99 percentof the population of the country.
In urban areg98 percentof dwellings havecentralizedwvater supply systesn The quality of
drinking water in 95oercentof the casesomplieswith standards® There are still problems
with water supply networks and facilities in cities angeedfor either considerablrepair or
full reconstructionto reduce massive water losses. From the total pipe lengtheof75,000
kilometers about 30,00kilometerswere built beforahe 1970s. Thisaging infrastructurés
one of the main reasons for water loseé®ver 60percentin somecities. During drought
periods aboubnethird of settlements are subject to water stress and vadtening(seeFigure
27 in Annex5).

54. Bulgaria islagging EU standardsn terms ofwastewater management. On a national
level, about 66percentof the poplation is connected to the wastewater collection system and
50 percentto wastewater treatment plants as indicated in the World Bank assessment of the
sector. According to th&Sl, by the end of 2015overall 93 percentof dwellings were
connected to a serage system, while intes the percentage is higher97 percent

55.  Traditionally, Bulgarian cities have combined sewerage and storm water networks with
sufficient capacity for highevel storm waters. Separate systems are provided in the new
municipalSpatialDevelopmen®lans in integration with the Regional Integrated MaBtans

for water supply and seweraggstens.

14 NCSD 20182025, http://www.bgreig.eu/media/Programirane/NKPR_28012013 Last_en.pdf

15OPRG 20142020, https://www.eufunds.bg/archive/documents/1434963441.pdf

16 Strategy for Development and Management of the Water Supply and Sanitation Sector in the Republic of Bulgaria 2014
2023, Availabé at
http://www.mrrb.government.bg/static/media/ups/articles/attachments/24e7666f6 785ee40bfb094bec3ad5f45. pdf
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56. Central heating exists mainly in the big regional cities, but due to high pmees/
households have opted not to use it. OnlypéEcentof the national housing stock has central
heating, with the highest ratio istrict Sofia(capital 61 percentor 284,528 dwellings.
Central heating systems exist in the distdehtersof Pernik (26percentof all dwellings),
Pleven (19ercent), Ruse (1percen}, andVratsa (150ercen). The rest of the districtenters
have a sharefrom almost 10percent(Plovdiv) down to (L percent(mainly local heating
systems). The second type of energy Usetieatingin residential buildings is elaatity with

a share of @ percent mainly airconditioning®’ Solid fuels (wood and coal) as a source of
house heating havéne highest share in small towns and villages (abaupércentof all
dwellings in the country). They are among the mgieenhousegas (GHG) air pollutants,
especially in cities witlunfavorableclimatic conditions.

57. The share of residential buildings and public facilities supplied with natural gas is low.
The highest number of dwellings on gas inthe districtcentersof Sofia (11782 dwellings),
Dobritch (3,802), Gabrovo (3,466), Varna (2,493), Stara Zagora (2&8Yd Plovdiv (2,052).

58. The cooling of buildings is usually by aonditioning. Most renovated hospitals and
care facilitiesfor the elderlyand the new ones have sugfstems installed. There is a very
limited number of new buildingasing more intelligent centralized cooling systems. Among
them aretherecently completed new office and commercial buildings in the big cities, using
renewable energy for heating/coolingntemporary higtefficient airconditioning systems,
decentralized ventilation with recuperation of the waste enargyother innovations.

59. Public transport is best developed in the big cities and their central parts with higher
population density. Bus dansportation is predominant. The share of the electric transport
increased from 1®ercentin 2000 to 24percentin 2015 The highest share of passenger
kilometersin the total volume of electric public transport servisef®rthe metro (2 perceny,
followed by trolleybuses (7 percen}t and trams§g percen). There aresevenintegrated Urban
TransportPlans, which are being implemented in the big cities with the aim to reduce urban
traffic and share of private cars, improve mobility and develop biayeteorks, introduce
intelligent traffic management systems, reduce air pollutiand improe the urban
environment qualitySofia, Varna, Plovdiv, Burgas, Ruse, Stara Zagamd Pleven).

Spatial andurban planning

60. The policy for regional and urban deveitoent isimplementedy theMRDPW, while
atthelocal leve| control is delegated to municipalities. The urban planning system is subject
to the Spatial Planning A¢® which coversin addition to urban planning per, séso investment
designs, constructip and control.It regulates public relations in spatial development and
planning, together witithe Black Sea Coas$patialPlanningAct andthe Sofia Municipality
Territorial Planning andBuilding Act. The SpatiaDevelopmenPlans (MastePlans), subjetc

to Strategic Environmental Assessnge(BEAS), include also analyses of the state of the
environment and recommendations for reduction of climate change impacts. Strategic
documents for regional and spatial development on national, regamdhllocal leels are

17 Analysis of the housing sector, prepared by the NCRD and submitted to the MRDPW in April 2017.
18 See NSI, Yearbook 2016
19 Spatial Planning Actadopted in 2001, Last amended SG No 96/01.12.2017
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subject to the Regional Development At.

61. Control over urban planning and construction is exercised by the MinitéRDPW
supported bythe Directorate foNational ConstructionControl (DNCC). At local leve] this

control is exercised by thegional structures, assisted by municipalities, their coyranid

chief architectsThere are different levels of control for the different stages of planning, gdesign
and construction. At the planning stage, administrative control over the complidheegtns

and projects with the effective legislation and judicial control is exercised. At the stage of
investment design and building permit, administrative control is exercised by the bodies of the
DNCC for constructioractivities from the first to thehird categoryand by theinspection
bodies of the municipal administrations for the fourth to the sixth category construction
activities.

62. In the established muitevel planning system, not all newly dewpéd documents
adequatelycover all environmenthfactors, climate change riskand adaptation measures,
which require additional clear and unambiguous regulation in the existing legislation.

1.1.3. Construction sector and housing

Construction

63. The construction sector, as one of the important sectors in ltia@ @conomy, has
considerable potentiab contribute tomitigation of climate change impacon the urban
environment through reduction of emissions and energy consumption, innovative technologies,
materials and facilities implementaticand bette constuction waste managemeit

64. Different analyses of the construction sector in Bulgaria saeignificant decline of
employment (3percentbetween 2008 and 2013 50 percentdecline in the construction of
buildings between 2008 and 2Q&hda 36 percentdecline in turnovebecause ahe economic

crisis (EC European Construction Sector Observatory 20R63itive developments in the
construction sector after 2015 are due not only to economic recovery, but also to increased
investments in infrastructurenainly with EU funds. In the last quarter of 2Q016ere was
another decline in production. Current Eurostat data @aheabnstruction sector show that the
country follows the common trends the sector om European leve{seeFigures 28 29, 30,

30in Annex6).

65. In 2015 investment in construction covere® Percentof the production of the
construction industry, witthe biggest shar@a housing. According to th2015annual report
of the European Construction Industry Federation (FIB8& nonresidetial buildings
constructionsectoraccounts for 24ercentof revenus of the construction sectéf.In 2015
the construction industrgeneratedproduction equal to percentof the gross valueadded
(GVA) and 4percentof thegross domestic produdsDP) at market pricegNSI 2016¢)

20 Regional Development Act, adopted in 2008, Last amended SG No 58/18.07.2017

2L Fifth Assessment Report, Intergovernmental Panel on Climate Change (IPCC), 2013 https://www.ipcc.ch/pdf/assessment
report/arbig3/ipcc_wg3_ar5_chapter9.pdf

22 Construction Industry in Bulgaria in 2015.
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66. Severalprograms and initiativesalve been launched since 2abdmprove the energy
performance of buildings and to reduGG emissions in the sectéf The analysis and
assessment of the characteristics of residentiaireord than 8,000 neresidential buildings in
Bulgaria proved the low energy efficiency of the old building stockdsmdonstratetheneed

for further implementation of packages of measumesed atreaching the GHG emission
reduction goals in the sectofFhe measures proposed in the energy efficiency renovation
programs are preceded hytechnical and energy audit and evaluatbthe building stock
structural reinforcementwvhere neededjuality of structural design assurance, thus reducing
the seismiaisk and risk of other extreme hydnoeteorological events, including floods for
both, the existing and new structures.

Housing

67. According to the last census (2011), the Bulgarian populafiah327,224 has at its
disposal3,887,149 dwellings with 283,83®0 nt useful area and 215,197,006 net living
area. At the end of 201%he number of dwellingsvas 3,935,105, situated in 2,071,699
buildings. There is a disproportion of the territorial distribntof the dwellings, whereby 73
percentof the populabn lives in urlan dwellings which represent Grcentof the total
number or 2,613,318rban dwellings, located in 777,062 residential buildings in the cities.

68. The biggest share of dwellings (p@rcen} were builtduring the period of industrial
development (19711990). Out of 1,557,522 dwellindgmuilt during thisperiod, 1,234,958 (79
percen} are in citiesThere arel0 percenpf buildingswhich date frombefore 1945 (70+ years

of age),and around half of these arecities (132,887). Housing consttion after 199thad

lower growth rates compared to the previous years. For the last 25 years, only 650,972 new
dwellings have been builtmarking a ¥ percentincreasewith 83 percentof thesebeingin

cities.

69. According to the type of construction, residial buildings are divided into 4 categories:

(a) panel buildingd 698,454 dwellings or 2percent (b) reinforced concrete constructidn
427,438 dwellings or 1fercent (c) solid constructiod 1,425,996 dwellings orSpercent

and ¢) other® shallow/flimsy type with main construction material such as bricks, raw bricks,
wood and so oé 61,530 dwelling or 2 percentof the housing stock. The share of the last
category differs, ranging between @Q8rcentfor Sofia and 0.Gercentfor Burgas, and 3
percentin Smolyan. There are about 172,000 people living in such houses, and they are the
most vulnerable group of the population in terms of climate change, exposed to higher risk of
beingaffected byextreme temperature, flooding, wind stormsd so on

70.  Housngdepreciatiorassessmemiccording to their agéased on the national statistjcs
includes aroun@,750,000 residential buildingsr 70percent subject to renovation, including
energy efficiency measuré$.Another 9 percentof the housing stock, orbaut 340,000
dwellings, located mainly in the national periphery, need a much more serious overall

23 National Green Investment Scheme with the National Trust EcoFund, National Programme for Energy Efficiency of
Residential BuildingsDemonstration Project for Renovation of Mutifiily Residential Buildinggointly implemented by the
MRDPW and UNDP, OPRD 2002 0 1 3 wiEndngy Reimavatiolh of Bulgarian HonGes p r ©@FPR&Ec20142020,
National Longterm Programme for promoting investments for implementing measures aimed atingpttoy energy
characteristics of public and private residential and commercial building facilitiesi 2UA®).

24 Analysis of the State of the Housing Sector, Annex to the draft National Housing Stpatgzarecy the National Center

for Regional Develpment, 2017.
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reconstruction that will exceed their reasonable renewal price.

71. There are numerous illegal houses populated by Roma, thdatgest ethnic group in

the cauntry, whoin 2011 numbexd 325,323 seHdentified p@ple, or 4.9percentof the
population?® Housesof this typeare concentrated in the big cities of Sofia, Plovdiv, Burgas,
Sliven and Stara Zagora. Most of the illegal buildings are situated on mahiaid, next to

rivers, gulliesand landslides, which makes them extremely vulnerable during natural disasters.
There is one more categ@ryrimitive nonresidentiabuildings (barracks, trailerand so oh
numbering 2,272 in cities with 6,360 dwelleascording to the last 2011 census. The highest
share of such pr i misiniSofi®(24parcent. Reodei otcapyirdiese me s 6
kinds of primitive shelters areore vulnerabldo extreme temperature, stormasdfloods.

72.  According to the 2011 osus, 8 percentof inhabited dwellings rely on heatifigpm

wood and coal, whilén the smaller cities, especially in the mountain regitims percentage
reaches 9percent About Z percenipf thedwellings use heating by electricity, pércentuse
central heating based on naphttzend 1percentbased on gaslhe biggest problem for air
quality in the urban areas presents heating of homes with solid fuel, which is directly linked to
poverty. There is frequent illegal cutting of trees for heating, maiyl Roma Cutting
considerable forest areas leads to deterioration ofjtiadity of the environmentdroughts
erosion andincreased flood risk

Box1. Share of dwellings with solid fuel heating in different ranks of cities
In bigcities, solid fuels used for heating have the lowest share (12 percent). This share
highest in Ruse (24 percent) and the lowest in Sofia (7 percent), of the occupied dwellii

In mediumsized cities, 41 percent of the occupied dwellings use sadid This percentage i
the highest in Silistra (62 percent) and Kyustendil (61 percent), and the lowest in Plev
percent).
In small cities, 76 percent of the occupied dwellings use solid fuel. In some, the percen
about 90 percent and is conoged to poverty.

SourceNS] Tome 2: Housing, Book 2: Housing, 2012

73.  Despite the sufficient number of dwellings in the countingre is a great number of
overoccupied ones. The residents of about 327,000 dwellorgk, 357,000 personshare a

room wih one or more persons, thus using at least twice less housing area than the average per
person (218 m?). About 85,000 of these dwellings are occupiedHygeor more persons per

room and albccupantsieed either social housing or social suppbithesepeople would also

fall under the category of homelessBiflgaria had a legal definition of homelessnEsghey

are another vulnerable group exposed to higher risk, particularly of extreme temperatures.

25NSI, http://www.nsi.bg/en/content/8294/povesydsociatinclusiorindicatorsnationatlevel

26 National Housing Strategy. Analysis of the housing sector submitted by the NCRD to the Ministry of Regional

Development and Public Works in Ap2017.

2’Eur opean Commi ssion Employment, Social Affairs and Inclusi
temporary, insecureorpegrual i ty housingd.
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1.1.4. Municipal property management

74.  According to the Mnicipal Property Act,?® the management and maintenance of
municipal property is the responsibility of municipalities. In addition to healte, education,
cultural and administrative buildings, the municipal building stadko includes social
housing rented to people in need, subject to sale, exchangempensation of former owners.

In recent years this stock, distributed in different buildings and difficult to maintain, has
diminished considerablyhus the state and municipalities have very limlitoptions to offer
shelter or to rehouse those in need of proper dwelling, who occupy primitiveesidential
buildings and aréhemost vulnerable to climate change.

75. The urban technical infrastructure is being maintained and managed by the
municipaliies, municipal enterprises, service providersd private companies. According to
the Energy andWater Regulatory Commission, there are 64 water supply and sewerage
companies providing services, f@&rcentof which are fully owned by municipalitieShe
activities of the main electricity supply and distribution companies are subjeantrol by the
above commission. The planning, managementl responding to emergencies and natural
disasters is covered layregulation issued by this commission, whadko controls all other
supply and distribution companies through water and gas supply directorates.

76. The European initiative in support of the municipalities for sustainable energy
management an@CA is the Covenant of Mayor® May or s Adapt 6gnatodymong t
Bulgarian cities, thre® Sofia, Burgas and Dimitrovgrad have already developed their
strategies and adaptation action pl&hs

77. Sofia municipality prioritizes environmental protection and encourages Yyouth
participation and innovatiostartups The variety of initiatives include measures for air
purification, integrated waste managementrease ingreen areasand their protection,
improved management of waters (surface, drinking, miyendl waste)andenergy efficiency.
TheVision of Sofia 2050which isunder development, envisages transformatiaine capital

into a green and innovative city for the people. The Actan for SustainableEnergy
Development of SofiaMunicipality 20122020, developed under the Covenant of Mayors
initiative, puts an emphasis @daptation to climate change and includes among the risk factors
extreme temperatures, intensive precipitateord floods

78.  Like Sofia, Burgas, the second biggest city on the B&ezk coast, has the ambition to
become a model forsustaa bl e devel opment. TheealdldCt yi eva 8 a
project (20042007) of the EUROCITIES netwotkand contributed tthe development of the

Guidance for Sustainable Urb&anagement with a focus on air quality, public health, GHG
emissionsurban sprawl, generation of waséed wastewater. More recenttile municipality

developed a Strategy f@ustainableEnergyDevelopment fo201% 2020 and ActiorPlan for

2012 2020 and haa well-established network for achieving its strategic goal®fermar t 6 an ¢

A

6greendé growt h.

28 Adopted in 1996. Last amended SG No 96/01.12.2017.

29 http://www.covenantofmayors.ealiout/covenandf-mayors_en.html

30 https://www.researchgate.net/publication/305990956_Towards_Liveable Cities_and_Towns_
_Guidance_for_Sustainable_Urban_Management
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79.  The third city, which adopted a Sustainable Energy and Climate Aeaor(SECAP)
until 2030 under the Mayors Adapt initiati#eDimitrovgrad, is a municipal centevith 35,074
inhabitantsor a mediurssizeal city in the groupof those located in a plain territory. The lowest
parts of the cityhave an altitude 082 m along MaritzaRiver, the most vulnerable areas to
floods. Because of the high level of air pollution, the analysis oAtten Plan explores all
sources for GH@missions in the municipality and considers measures toavd@dpercent
reduction target. Among the losigrm strategic goals are thodieected toward reduction of
risks of extreme teperatures, floodsand droughts.

80. These three plans could be considegedd practice examples to be followed by other
municipalities in the countrgnd represent different typology of city and locatidevelopment

of CCA capacity goes through development and implementation of such relevant strategic
documents, meaning therhaller municipalities will need considerable technical, finaparad
methodological support.

1.2. Past and Present WeathewEnts and theirConsequences andeRkponse
Actions in the UrbarSector

81. The firstassessment report of tHBCC in 1990 suggestetbur scenarios (RCP2.6,
RCP4.5, RCP4.,5and RCP8.5) based on representative concentration patfiiR@ys) in a
combination of different factods pollution, population size, economic development, land use,
energy consumptiqgrand climate policyEven the most optiistic scenario RCP2.6 assumes
global warmingof up to 2C anda considerable impact on the economic sectors, environment
and human health despite tBEA measures implementatigh.

82. Theecently published report of tate€haiger ope a
Impactsand/u |l ner abi | i t y(EEAN201E)pointedooat th2 cke@s@d probability

of various extreme weather and climate events in Europe. In Eastern theapextremes and

reduced summer precipitation could increase drought resfthrisksandenergy and water

demand in summemcreased intensive precipitation would increase the risk of river floods. In
mountain regionsclimate change would increase the risks to infrastructure and urban
environment from floods and landslidé&suropean cities with aging urban populasevould

be more vulnerable to heat waves and extreme precipitation would increase exposure to
floods3?

83. Among the variety of global and regional climate change studles, Second
Assessment Report ddlimate Chang and Cities(ARC3-2) of the Urban Climate Change
Research Network (UCCRNyas presented in 201%he projectiongresented in this report
drew from100 cities from different regions in the wodthd wasbased on 35 global climate
models and RCPs (RCP4.5and RCP8.5)The findings were thatverage annual temperatures
and precipitation increaddor all 100 citiesand sea levelrosefor all 53 coastal citie¥!

84.  Similarly, theBulgarianurban environment is experiencing climate change thrgagh
frequent extreme weather events such as extreme high and low temperatures, intensive

3% http://www.covenantofmayors.eu/actions/sustainaslergyactionplans_en.html

32 http://selac.ipcedata.org/ddc/ar5_scenario_process/RCPs.html

33 https://www.eea.europa.eu/publications/climatangeimpactsandvulnerability-2016
34 http://uccrn.org/arc/
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precipitations, often accompanied by storm wgjnand climate related floods, droughhd
landslideqseeFigure 32 in Annex7).

1.2.1. Extreme temperatures

85. Like other European countrieBulgariais also witnesmg weather warming trends
since the end dhe1970s. Between 1988 and 201lie average annual temperature increased
by 1.3°C, compared tdhe baseline period 1961990. In 1994, 2000, 200and 2011this
deviation exceeded®@. The NIMH-BAS observedpersistenceof the warming trends and
recorded the warmest 20 years in the tastedecades.

Figure9. Average anual air temperaturefluctuations {, 0 F peNdd 4 BE2015
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Source: State of the Envinment Gountry Report, Bulgaria 2015, based on data frahe NIMHBAS

86. The absolute maximum temperature in Bulgaria of #6w@asrecorded in Sadovo in
1918.Slightly lowerhightemperatures have been recorded in Boychinovci, ChigrahRuse
(Geography Istitute to BAS 2002)After 1989 there are 18 cases of recorded warmest years
with temperatures between °82 and 38C (Alexandrov 201Q) In 2015 the highest
temperatures were recorded on B0 41.7%% i n S a n da nisrk i,Ald8BMa rbi n
Veliko Tarnovo.

87.  The regions withthe highest risk of extremely high temperatures include Blagoevgrad,
SandanskiHaskovo, Kardzhali, Plovdiv, YambandStara Zagora in the southern part of the
country and Pleven, Rusand Veliko Tarnovo in the northern part

88. At the same time, during the last 10 yedlere has been aeneral reductionn
precipitation by 3Qercentto 40 percent This trend, which in the past was more pronounced
in the southern regions, has during recent years spread throughout the.cdcearging to

the NMH-BAS, the greatest droughts have been recorded in 1945 and R@@€ctions for
further precipitation decrease with pércent(2020) up to 4(percent(2080) during summer
months will put additional pressure on urban water supiesys.

89. The absolute minimum temperaturel &8.3% wasrecorded in Trun in 1947. Similar
recordings have been made in Knezha and Sevlievo. In thespdden drops in temperature,
including freezing of the Black Sea coastal area (in 1929,, H41954)and more often of
the DanubeRiver, as well as prolonged cofgkriods have resulted in considerable damage,
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including limited shipping and floods during ice melting.

90. Despite the overall warming, mainly in January and Februbeye are long periods

with temperatures below© throughout the country. In January 20t absolute minimum
temperature was close to thealuesrecorded between 196dnd 2011. Between the end of

January and the second decade of February, the lowest temperatures were ne¢Gndeta

(1 29.4°C), Vidin (i 28.6°C), and Montanai(24.6°C).%* January 2017 was the coldest month for

Sofia since 1964, with temperature betweén6 Uu 12a0nltt . At t he same tin
belowi2 0 e C were recorded in several regions actr

91. In urban aregsextreme temperatures creajecaterhealth hazards fothe elderly,
especially fothepoor and those living in low standard housinghethomeless. There is a risk
for outdoor workers, employed in the construction sector or in publitiagimaintenance.
Extremetemperatures also put pressurewater supply systesin summer and oelectricity
supply systemfor heating anctooling. In periods with extreme low temperatyitbere is a
risk for traffic and mobility due to icing. A additional burden for municipalities ithe winter
seasons are the periods wédltombination of extreme low temperatures, strong wardl
snowfall.

1.2.2. Intensive precipitation

92.  Along with the longer dry periods, there is a considerable inche#se number of dgs
with precipitation above 100 mmwhich was about 3percenthigher between 1991 and 2007.
There are also more registered intensive precipitations compared toehedy@eriod (1961
1990) andanincreased number of thunderstorms and hailstorms dtirengiinter(Maneva et
al. 2012)

Figure10. Mean annual precipitation sum fluctuations (in mm) for the period 192815
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Source: State of the EnvironmeBtuntry Report, Bulgaria 2015, based on data frdhe NIMHBAS

93. Between 2086 and 2011five daily precipitations were measurefimore thar00 mm.

In 2015 the average annual precipitation amount was close to normal and for the areas up to
800 m above sea level was 689 mm. For the same p#r@dhaximum daily precipitation was
measured in February in the district of Kardz(20i9.5 mn), while in the beginning of Margh

35 http://meteorology.meteo.bg/poster AG_KM_4Bdf
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the daily precipitation measured inolhchilgrad was 154 mm.

94. The climate projections for Bulgaria indicate a continuous increas&nfall in the
winter monthsbuta decline in snowfall andnow coveras well as decline inthe number of

days with sufficient snow cover for ski facilities. For the cities in mountain areas without
tourism potentiglsnowfalls are also an important factor, because they affectaay life, food
supply, mobility and access to educatiandsocial and health services.

95. Halilstorms. In recent years, increased precipitai®guite often accompanied by storm
winds, thundestorms or hailstorms. Bulgaria is known as one of the nifaststormprone
countries in Europe. In 2004 hailstorm in Varna, with ice pieces ab4m in diameter,
accompanied by heavy rain and a hurricane, inflicted considerable damages to cars and
property. Similar in strength and damage was the hailstorf@lia &y Sofia. For the country as

a whole, 85 hailstormsererecordedduringthe period 2012015 causing damages BGN

52.3 million.

1.2.3. Floods

96. Floodsareone of the most devastating natural risks for the country. They account for
30 percentof all thenaural disasters for the period 192006. The floods during the summer

of 2005, which affected the whole territory of the counamgthe biggest natural disaster for

all recorded historyn Bulgarig resulting in damage inflictedn over 60,000 peoplepds of
11,000 heads of livestocknd 3,000 houses left unfit for living. The intensive precipitations
during the following several years, some of which reached 308 léd to emergency
conditions in 21 municipalities along the Danlbeerand in many rare throughout the central
and southern provinces, where adesable damage was inflictesh hundreds of thousands of
acres of agricultural cropé. total of 2,898 floodsvereregistered in human settlements for the
period 20102015 alone, witlthe highes number in 2013° The total estimatedlamages for

the same periodmounted t@GN 6303 million (seeFigures 33and34, andTable 5in Annex

4 [Floods). Big floods in Varna during the past 10 years regularly turn many of the streets into
rivers, especiy in the lower part offte city. Part of the damage is attributedhe low capacity

of the sewerage network. The flood during 2014 in the Asparuheighborhoodkilled 13
people ad left another 60Bomeless

97.  The Preliminary Flood Risk Assessmentthaffour river basins in Bulgari determine

the most vulnerable flood areas bethose along the Danuli@iver and along the Blackea
coast. The vulnerable plain citi@se those along MaritsRiverd Pazardzhik, Plovdivand
Svilengrad and along Tundzh&iverd Yambol and Elhovo. The vulnerable population in
thesefive cities numbers around 509,000 people. For the cities in mountain and semi
mountairous areas the risk is higher for those situated along rivers and gorges (Haskovo,
Chepelare, Smolyargnd Kyustendil), while he town of Kardzhali has a higisk location
below the Kardzhalbam.

98. The growing number of floods during recent years, attributed partly to climate change,
mostlyaffects the lower parts of the cities, tieeghborhoodswvith poor or inconplete sewerage

36 http://www.nsi.bg/en/content/132/i®ods
37 http://www5.moew.government.bg/?page_id=54663
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systemsandhousing areas arulildings near river bed#cluding illegal ones. Most ohese

areas are inhabited by poor people who find it very difficult and often impossigeawerthe

inflicted damages. Flood damage in the bigesiis also associated with an increased intensity

and density of developments and increased share of urban sealed surfaces. Except the flooding
of private and public buildings and streets, impacts include damages on infrastructure,
archaeologicasites and listed buildings

1.2.4. Landslides

99. Intensive precipitations, floods, underground waters, erosion and abrasion, earthquakes
andanthropogeni@ctivitiesare the main factors for activation of landslides in Bulg&siil

the end 0of2017 about 2,000 landslices had beemecorded, localized in several regions,
including the high coastal Danube area (Dunavci, Nikopol, Svishtoy Tutrakan)andthe

Black Sea coast (the coast between Kavarna and Varna, Sarafovo near Burgas). Additional areas
include Eastern Rhagbes, PernikandSofia valley (Bankya, Kokalyane, Bidsa, Dragalevis
Kutina,andZemlyane). Therevere 458 landslides recordddring2010 2015,and125 in 2015

alone® The total estimated damage for this peamtounted t@GN 5581 million.

100. The MRDPW keeps a regist of the landslidesand carries out monitoringf the
landslide regions in Bulgaria through its state -gemtection companiesAccording to the
currentmonitoring anddata revisiong03 landslideshave beendentified in urban areagsee
Figures 3 and 36, and Tables B and 27 in Annex 7 [Landslides). The highest number of
landslides are in the cities located along the Bazk coast (totalf 182) and alongheDanube
(total of 111),%° where additional aggravating factors are erosiath abrasionilong the Black
Sea coastthere is one mormanmadefacto©® the delay of sewerage construction the new
vacation villages.

101. Having more than 5percentf the total number of landslides in the country within the
s et t | dourdariessci@as additional risk for the building stock, transport infrastructure,
underground networks for water, electriciyd gas supply, and for the sewerage system.

1.2.5. Urban water resources

102. In future the most important issue resulting from higher temperatures|caryr
drought periods will bdinked tofresh water supply. Compared with the other EU countries,
Bulgaria has sufficient fresh water resouraes israted among the first 10 ERB countries
with a total of 14,000n peryearfresh water average per @@d° There is strong competition
among the different water consumers. In the DarRitser basin regionit is due to the water
needs of thauclear power plant cooling system and on the Bisek coastto the high number

of newly built hotels and vacatiovillages*

103. The National Strategy foManagement andevelopment of thewater sector in
Bulgaria, adopted in 201 basedonthe water consumption prognosistbe data from 1999
to 2009 (between 87 arid 3| per day) and estimated average daily corsion of 120 | per

38 NSI Crisis Events Statistics, incl. landslides. Data are based on the annual reports presented by 83 municipal
administrations ilNSI, http://www.nsi.bg/en/content/13274/landslides.

39 MRDPW, http:/gjis.mrrb.government.bg/KGR.

40 http://eea.government.bg/bg/soer/2013/water/index.

41 State of the Environment National Report, Republic of Bulgaria, available at http://eea.government.bg/bg/soer/2014.
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capita in 2035. For alfour river basins management regs in the countrythe strategy
envisagesn increase by®percentfor the BlackSea river basin and 1percentfor the East
Aegean river basin. The total household water confomps expected to increase byt4
percenttill 2035, and business water consumption is expected to follow similar trends and
increase by @ percent*?

104. Special attention is given to one of the least exploited water resdufoesnemineral
waters. Amonglhe 200 deposits studiedtiva flow of about 5,600tersperseond there is a
great variety of chemical and physical characteristics and healingseffaca national scale
only about 29ercenf the mineral waters are used for warispurposes, wit the highest share

for sport and attractions (xercen}, nextfor drinking and water supply (28rcen}, andfor
treatment and rehabilitation (p@rcen}, followed by heating and other uses. The city of Sofia
is the only European capital widighttypes of thermanineral waters in 3tleposit{Penchev

and Velichkov 2011) Many other cities such as Stara Zagora, Kyustendil, Velingrad,
SandanskiandHisaryg and a number of smaller towns have been developed throughout the
centuries around mineral spgs There is a great potential for developing these places as
Balneology Resortproviding spa service$hermal waters witlatemperaturef 90°Ci 100°C

could be used for heating and for improving the water supply.

105. Another important issue in the cities tise wastewatergparticularly storm waters
during periods of lon@nd intensiveprecipitations and snow meltingo reduce the risk of
technogenic floods in such periods, the municipalities implement different hydrotechnical
solutions in addition to theeconstruction of the wastewater systems and introduction of
separate systems for household and surface wastewaters.

106. According to the published strategic documents, aealgsd assessments of the
Ministry of Environment and Wate(80oEW), no general watestresss expected duringhe
period till 2021, anch low level of stressis expectedill 2035. Nevertheless, based on the
detailed analysis of the water strésghe vulnerable areas in the country, mainly because of
the uneven distribution of the veaitresources, recommendations are given for construction of
water reéntionreservoirs and surveys and drilling for new water sources.

1.2.6. Air pollution

107. In combination withextreme temperature amtcreased humidity in both hot and cold
seasons, air pollutiois the most crucial factor with negative imgach human health in
Bulgarian cities.Transport emissions, solid fuel heating, sanding of streets in winter, power
production,andindustry and construction work®ntribute to air pollutionAdditional fators
includeunfavorableclimatic conditions such as low wind velocity over extended periods; long
lasting droughtsand impeled airing of the densely builip urban areas. Particulate matter
represerd a welkknown risk for respiratory diseases. Dependamgits composition, it also
affects the environmenadverselhthrough reduction of visibility and damage of buildings.

108. According to the last EU Environmental Implementation review, published in(ETL7
2017) Bulgaria is among the countries with higheshcentration of P15 and PM10 in EY
28 with 77 ug/m of the daily mean concentration, exceeding the EU limit of 50 figimilar

42 http:/lwww5.moew.government.bg/?page_id=51489
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observations were published by the Executive Environment AgéndyA) at theMoEW in
the State of the Environemt Country Report®® The World HealthOrganizationestimated
11,787 premature deaths in the country due to.BMEd ozone exposu(elEAL 2014)

109. The largest number of exceedances of the daily average values0firPR0D14was
recorded in Vidin (171 days), Montana (1days) and Lovech (150 days). The capital city of
Sofia is considered theity with the most polluted air in the country. That is why Sofia
municipality launched ®arietyof initiatives:to reduce the number of cars, to estaldistore
reliable publictransport system and smarter mobility scherteshange the public transport
vehicleswi t h ¢ g r ,eosstimelatedcycbng and walking through better designed networks
and public open spac@20S) andto increase air quality control in the main ntoning stations

and installautomatic air pollution early warning system.

110. Bulgaria is the only EU country with recorded exceedances of the nornsalfior
dioxide. In 2014there were two exceedances of the alert threshold in Galabovo. All monitoring
certershave reported compliance with the norms for nitrogen dioxide in 2014.

1.2.7. Earthquakes

111. Although not related to weather extremes, earthquakes are one of the natural disasters
in Bulgaria with devastating effect amban environment and population. Consalde seismic

activity covers as much as @®rcentof the territory with serious impact on construcgon
housing stock, technical infrastructurend human safetyEight greatearthquakes with
magnitudes between 7.0 and W8re registered last centuryefore 1942. The devastating
earthquake in Vrancea, Romania in 1977 with a magnitude of 7.2 was felt throughout Bulgaria,
killed 120 peoplgand left many homelesBuring the past 30 yearthere were 13 earthquakes

with magnitude between 4.0 and 4.7, ohd.® near Kaliakra on the Black Sea coast (2009)
andtwo of 5.6 in Popovo (1986) and in Pernik (20i%2)

112. As with most other areas of vulnerability, a numbearathropogeni¢actors contribug

to the possible damages during earthquakes, including wesgalilhomes and shelters,
different transformations of building structures, such as removal of walls and columns to
accommodate shops in ground floors or to provide more living space in apartfhoeatsure

the safety of residential and noesidential pwate and public buildings with the amendment

of the Spatial Planning Act and with a special regulation from the beginning of 2007, the
structural survey and the technical passport have become obligatory.

113. The analysis of th&lSI data abougearthquakes in # country (20102015) shows that
the most devastating earthquake in the period thasonein 2012 in Perik with estimated
damages oBGN 5238 million. The total numbeof earthquakes for the period svd9 with
damage®f more tharBGN 60 million (seeFigures & and38, andTable 28 within Annex 7
[Earthquakes], an&igure 39 within Annex 4 [Potential Seismic Risk] In addition to these
damages on urban environment, transpartd technical underground infrastructure on
buildings, especially the listedhes, a serious problem is the protection of human lifettzend
reduction of postraumatic stress after a crisis event.

“http://eea.government.bg/bg/soer/2015
44 http://www.nsi.bg/en/content/13286/earthquakes
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Table5. Damages in Bulgaria by some crisis events during the period 22005

D) BGN th d

\ 2010 2011 2012 2013 2014 2015 Total

Floods 38,882 206,659 20,898 15,285 177,604 171,032/ 630,360
Landslides 2,182 | 224,790, 17,384 294,459 9,291| 10,011 558,117
Storms and 54,722 1,614 3,488 99,387 746 1,640 161,597
tornados

Earthquakes 224 T 59,037 915 62 T 60,238
Hailgorms 505| 50,150 187 T 853 583 | 52,278
Fires 2,239 2,186 1,437 2,013 729 1,795 10,399
Snow storms 441 1,205 945 200 410 5,436 8,637
Icing or extremecold T 128 136 T T 200 464
Drought 1 117 149 T 1 T 268

SourceNSI2016

114. Under condions of drought and high temperatuyrése risk of fires increases, but in
Bulgarian conditions such phenomena of cities or urban suburbs affected by fordsafees
not beenregisteredEven thoughbetween 2010 and 201therewere 12,308 registerefires

with damage®f aboutBGN 10.4 million, most of these are the result of human negligence,
deliberate actiojor breach of fire regulations. Indirectihese wild forest fires or fires arising
from burningstubble in famland near the populated arezs cause air pollution, visibility
disturbanceand discomfort. In hot and dry periods of the ygitwerewill be additional pressre

on water resources for fiighting.

115. The results of the analysis of past and presaatherevents show that in thetfue,
Bulgarian cities will be affectechostby extreme temperatures and increageetipitations
intensityand frequencyThe consequences of the lafteftoods and landslidés will be among
the priorities of the government, municipalitiaad populationri the next 20 years.

1.3. Sectorrelated dimate ChangeRisks andVulnerabilities

116. The main challenge in downscaling the climate change assessnikautban level

and even to the single building is to find the link between specific urban develograsnrios

and regionaCCA models® In the last 20 yearshere are continuous seaesfior acommonly
accepted methodologpased on the urban structure, larsé& or building typology, to make

the climate change risk and vulnerability assessKih) more effedlve and reliablewithout
underestimating the locaharacteristic{Moon et al. 2009) The adopted approach in the
current assessment is based on the proposed typology of cities by size and location and their
functional zoning.

1.3.1. Evaluation of the vulnerabity of the urban environment

117. Evaluation of the urban environment vulnerability to climate change is a relatively
undeveloped topim Bulgariacompared to the energy, transport, hea#the, agricultureand
forestry sectors. The inclusion of this topicthe global political agenda during the last two

45 http://resilientcities.iclei.org/fileadmin/sites/resilienities/files/docs/BiBonn2016Hoornweg. pdf and
http://siteresources.worldbank.org/INTURBANDEVELOPMENT/Resourcesg838.296405826983/Dickson.pdf
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decades has been justified by the concentration of a growing proportion of the population in
bigger cities and the complex interaction among different naturadrghtbpogeniaesources

and activities (Caer et al 2015). It is expected that by 2Q®5 percenpf the world population

will be living in cities, while this percentage is considerably higher for Euabpe percent

(UN 2014)

118. In Bulgaria,despitethe overall negative demographic forecast, steare ofthe urban
population is expected to continue its growth to reaclpeétentby 2050.This will expose
more people tonatural disasterisks, especially in the bigger cities, which have greater
concentration of vulnerable groups, including chifdthe elderly sick, disablegand poorand
minorities.

119. While evaluating climate change vulnerability of the urban environment in Bulgaria, the
complex impact of various natural, material, economic, soara political factors and their
cumulative effet have been taken into consideration. Theyehdifferent impacts othecities
depending otheir size and location anldedifferent degree of impact on urban population and
themain environmetal components such as functional zones, buildings, opegraed spaces,
transport and technical infrastructure networks and facileied service provision.

120. The natural factors, which determine the different levels of vulnerability include climate
componentgtemperatureprecipitationsand snowfalls, windsand storms)relief (including
altitude, expositioninclination, and segmentationyvater resourcesnd forests. The grouping

of cities into four groups depending on their location reflects the cumulative effect of these
factors. Thusthe cities locatedlong the DanubgRuse, Histra, Svishtoyand so opand the

Black Sea coast (Varna, BurgaBpmorie and so opare more exposed tberisk of flooding,

but less exposed to extreme high temperatures due to better air circulation, evident from the
climate change scenari@lopted for the country. In most of the Bulgarian cities located in the
mountain and semmnountain regionghe higher altitude and the forests locatearbymake

these cities more resilient to extremmgh temperatures, but more metable to extreme low
temperatures, snow stormand flooding during the periods of snow melting (Smolyan,
Chepelare, Bansko, Samokaand so oh The cities located in the plain areas are more
vulnerable both to extreme temperatures and storms, assvilelbes, when located along rivers
(Plovdiv, Pazardzhik, Haskov¥ambol and so oh

121. The second group of factors, related to the first, is based mainly on the models for spatial
and urban development. In a broader sei@se factorselate toplanningissues and address
urban morphology and urban typology, both affecting urban environment vulnerability to
climate change. The vulnerability of cities depends not only on their location, but also on their
form and structure, intensive or extensive develaglanduse pattern, population density,
greensystengndl ocati on of t he O bBuiltrgareas witthightddgnsitee n 6 c o
in big cities are more exposed to extreme high temperaaucebeat wavethan the ones built

with individual houss, typical for small citiesbecause of the higher percentage of private
gardensn the second groufghe raditional urban pattern of the smaller and bigger Bulgarian
cities with connected buildings and courtyardsnsiderablyreduce the storm winds
vulnerability. The lavishly designed open and green spaces in the residential complexes, built
sincethe 1960s on thegriphery of the big industriaked cities to accommodate rural migrants,
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make these areas more vulnerable to extreme low temperaturesasdownd storms, and
icing. Their advantage is the potential to accommodate inhabitants during earthquakes.

122. The t hi r chategabfactors are dlosedy related to the previous one and refers to
buildings and facilities, conseled either generallysa builtenvironmentor as material assets,
or as 0gr ey(&EAi2016)Uebantfunatianél aonesaccording to the Bulgarian
planning regulationshave varied density, gross plot ratend green areas ratiand thus
predetermine different \werability to climate change. Applied to big, mediuamd small
cities, under different investment pressure, usually wuhig highest indicative values of
planning norms, the multifunctional zones often threaten the resilience of the territories with
higher density, concentration of activities and services, visitmg users. Old residential
housing estates with their open structure and large amount of restituted lands Hdetvidbarks

of flats afterthe 1990salso downscale climate change resilienttheseareaswhentheyare
subjec¢ to new investment initiativelsecause of thancreagd Gealedland ratio. The applied
building technologies, structuresnd materialsand their insulation and reflective properties
have their impact and at the satimee, hold a great potential for reducing urban heat and for
protecting better indoor spaces. These factors have been exanonedhoroughly in recent
yearsin an attempt to restore the basic urban ecology principles implementafiavoirof
energy eficiency(Maneva et al. 2012; Maneva and Ivanov 2016)

123. The growing requirements toward the urban technical infrastructure in view of natural
disasters risk reduction, together with the specific role of the water supply and drainage systems
under conditionsf prolonged drougkstwith drinking water shortages high precipitation and

floods risk, call for the urban infrastructure to be considered separately from the bualgghgs
urban transportation systemwhen assessing risk and vulnerabilitytie urbanenvironment

sector

124. The fourth group of factors includes the social ones, together with the demographic
changes, in view of better identifying the risk groups, their characteretidsoncentration in
specific cities and zones. According to data fithke2011censusand the analysjsamong the

more vulnerable groups ateeelderly aged 65423 percenpf the total population in Bulgana

the poor (30 percentof the populatiopy concentrated mainly in the national periphery and in
the north-westernregon; people living in primitive housing2.3 percen} and those living in
illegal houseganother 4 percent. Small children are also among the vulnerable grotps.

social infrastructure (educational, heattdre, social services, including newly be#interdor
immigrants) and structures, related to disaster protection (like fire brigades, emergency medical
care,andcrisis center$ are almost evenly distributed throughout the country to provide equal
accessibility inthe eventof crisis(seeFigures 21, 22, 23, 24and?25 within Annex 4).

125. The human factor, healtland safety are in theenterof this group. The numerous
ref orms i n Baale gyatem during thehpash 25tydnars hinder the collection and
processing of information on morbiditydmortality caused by climate change and the ensuing
natural disasterespecially thextremehigh temperatureandheat wavesThere are but some
minor studies on podtaumatic stress and the effects of natural disasters on the psyche and
nervous systemrhe impact of this group of factors depends largely on the doehevior

level of education, knowledge of consequences, empatiysense of responsibility. It is well
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known that a considerable percentage of victohshatural disasters is due to parand
inappropriate reactions during and after such events.

126. The fifth group of factors includes the economic ones (often referred to as the main
cause of adverse effects of many natural disasters), related to poor economic development,
financial restriagbns andunfavorableeconomic conditions dad considerable part of the urban
population in the country. These factors have several dimensions in relation to the urban
environment. On the one hartie economically developed cities, while being attraciore

new residents and bigger investors, have more pronounced social inequalities and larger
vulnerable groups. On the other hand, they have greater capacity to invest in innovative projects,
related to the adaptation to climate change and mitigatidheofulnerability of the urban
environment and its inhabitants. The smaller towns have more limited resources, more limited
access to programs for financial assistance, limited capacity for developirpenjecst related

to natural disasters risk managemaenigllimited capacity for recovering damages. The above
statemergaresupported byheeligibility criteria and priority axesf all operational programs

for the period 20142020and by the monitoring of the projects-toanced by the EU.

127. Yet another dnension of the economic factaisthe impact (positive and negative,
direct and indirect)hatclimate changevill have on theglobal and local economic sectors. The
OECD report 6 The e ofalimatenchangic o nZ0effgbs)@ tharoeigh
analysis of the expectedamagau nt i | 206 0 a n dchiéngegio arap yields,hossl u di n
of land and capital due to sea level rise, changes in fisheries catches, capital damages from
hurricanes, labar productivity changes and changes in healthcare expaed from diseases

and heat stress, changes in tourism flows, and changes in energy demand for cooling and
heatingh All these damages affette urban economy anthe populatior® svell-being. The
significance of diret and indirect impacts calls fardnultisectoral, multiregional economic
appr oac h 6cideswithithe BU pdooity goal to stimulate integrated spatial and sectoral
planning and territorial investments.

128. The lastandsixth group comprisethe policies, strategiesand plansthe devebpment

of whichis dependent on political will, cooperati@nd coordination, as well as on the capacity
and diversity of the participants in decisioraking and their ability to work in a network.
Among the most importardocumentsare the current Nati@h Strategy for Climate Change
Adaptation and the National Housing Strategy (both to be adopted by the end of 2017); the
National Disaster Protection Strate@p14 2018); the National Strategy for Management and
Development othe Water Supply and Sanitah Sector in the Republic of Bulgaria (2014
2023);theEnergy Strategy of the Republic of Bulgaria 2020 together with the National Energy
Efficiency Action Plan 20142020; the National Programme fBrevention and.imitation of
LandslidesErosion andAbrasion on thd erritories along the Danulitiver andthe Black Sea
Coast 20152020;andthe NCSD 2013 2025 and many others, with direct or indirect impact
on theCCA policy for the urban environmer@ne of the main disadagages of all these well
prepareddocuments with theiaction plans monitoring systemsand indicators is their poor
implementation, in most cases due to financial and/or political reasons.

46 http://espas.eu/orbis/sites/default/files/generated/document/en/OECD%20Climate%20Change. pdf
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129. The influence of the above six graupf factorson climate change in the urban
environment wold differ in the case of different extreme events and should be considered in
view of the natural disasters, predominartd typical foreachregion (seeTable 30within
Annex 8). According to theNSI, the most common disastedsiring 20102015 wee fires
(12,308), followed by floods (2,8983torms 738), and landslides (458NSI 2016c) This trend

is expected to continue in future, so it can be assumed that these are the naturalgbsasjers
the highest risksOn the other hand, the disasters exgmcto havethe most serious
consequenceand damageiclude floods landslides, storms, earthquakesd fires §ee
Tables B and19 within Annex 1). Bearingin mind that there is no information about wild fires
affectingthe urban environment and thatréequakes are not climatelated, most attention
should begiven tofloodsand extreme temperatures with their multifaceted impuadise uban
environment

1.3.2. Potential impact of imate change on thairban environment

130. The potential impact of climate changn theurbanenvironment is examinethrough

the identified weathesrelatedevents which are most likely to occur in different regions and
citiesd extreme temperaturgbigh and lov, intensive precipitationsand because othem
floods and landslidesnd urban water and air pollutioRrioritization of the risksonsiderghe
complexity ofthe urban environment, impact of different groups of factors, variety of urban
settingsand urban morphology.

131. The ORi sk and Vul ner abi | ithée Bulg&ianaHconamics and
Sectors to Climat e Giktgesgfarbaneovitdhrheht)compangntsenme nt s
terms of their functions and type of buildings by heigh}: Areas with higkrise buildings,

complex type; If) Areas with medium height builigs; €) Areas with lowrise buildings; d)

Industrial zones;d) Green and recreational areas; af)dAfeas for public servicesor the

purposes of the current assessmémese componentare further developetb determine

potential climate impact andulnerability of different finctional zonespublic services
transportand technicainfrastructureand buildinggseeFigures 28 29, 30and31in Annex 6

andTable 19in Annex 1).

Extreme temperatures

132. Theurban environment vulnerability assessmeritihe 6 Ri sk and Vul ner a
and Assessment of the Bulgari an ,bdderRGPB6G, c Sec
RCP4.5, RCP6,@&nd RCP8.5 IPCC scenarjgsesentshe expected trends for 20835and

the degree o¥ulnerability for the idatified six types of urban componertisted earlier By

the end of the selected period, the average temperatures are expected to incEa$2.8°0C

under all scenariosxcept for RCP6.0, where the expected increasstimated at.0°Ci 2.0°C.

The cdculated index of @ 7 corr esponds ettremely sustainabddecagg® r y o f
until 2035 no drastic climate changes are expected with considerable impact arb#me
environmentcomponents and characteristics in the country.

133. The percentage dfot summer days is projected to riggth over 20 percentin most

cities in Southern Bulgaria, located in plain ar@d&®increased number of days with extremely

high temperatuea nd t he &édheat islandsd in thendcities
public areas in big cities, with higher density of buit zones, higher concentration of
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activities, peopleand cars, less greenegnd bad natural ventilatiothe two biggest cities

Sofia and Plovdiv, located the plainsand surrounded by mouaihs,will be themost affected

due to the temperature i nve Tleibigges citiasnod thd or ma
Black Sea coast wilbe favored by the alnost constant breeze circulatidoe to proximityto

the seaexcept fothe most denselyuilt remote central paremdresidential and industrial areas

with compact structure.

134. Medium and small cities witlpredominantly individual houses anekll-developed
green systems, with green streets and river beds, as well as water bodies and dlifents w
better ventilation and cooling potentiahd theprojectedmpact is expected to be lowéihe
extreme high temperatures will have even less inaitte cities located in the mountain areas
with elongated and indented reliahd nearby forest{Smolyan, Gabrovo, Vratsa, Sliven,
Troyan, Chepelare, Kazanluknd so oh

135. The increased frequency of high summer temperatures will call for more frequent
limitations on heavy motor traffic, which causes deformation of the road surfaces, including
those within the urban boundaries. Such periods will exert higher strain on the energy system,
typical for the coldest and the warmest periods alike. Theralsdbe demands for increased
guantities of water, bringing about water stress thedeed for waterationing. The higher
consumption of water and energy will lead to increased running expenses, already high for the
average consumandfor the smal and mediurrsized enterprises, with their limited budgets

for renewal of the building infrastructure afor introduction of innovations for effective
energy and water consumption.

136. Most prone to th risk of extreme high temperaturesl Wwe the poorbecause of their
primitive living conditions, the homeless peopleand the elderly with more vulnerable
cardiovascular system In addition to the health riska considerableclimate discomforts
predicted for urban populatieim Eastern Europencluding Bulgaria.

137. Extreme low temperature projections under almost all scenarios and raoelaist
expected to hara very high impact on Bulgarian cities because of the expectations for milder
winters in the following decades. Nevertheless, such weather events should not be
underestimated in a country like Bulgaria with aln@@percentf the territory determineds
mountainous or sermountainousand 100 cities and 4 percentof the urban population
located in such area$he prolonged periods with extreme low temperature will have more
adverse impact on small cities, located at high altitude in the nationahg@srigue to their
remote location fronthe main service providing urbarenters

Intensive precipitations and floods

138. The projected changes in the annual average precipitation foi 23%in allthe RCP
scenarios shovabout 10percentincreasein preciptation for the whole countrylntensive
precipitations are expected to pobkggher risk forthe urban environment followed by
prolonged ones.

139. The aftermath of increasegrecipitationand the frequency of days wiihtensive
precipitationin the urban envonment areconnected mainly with their location, altitydend
proximity to still waters and rivers. This applies mainly to the cities along the DaRviee
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and those in the proximity of the Maritsa, Tundz8&auma,Mesta, Arda, Yantraand Iskar
Rivers, and the lower parts of the Bla8kea coastal area.

140. The PreliminaryFlood Risk Assessments, conducted in 202314 for all four river

basin directorates in the country under the supervision of W] are based on historical

data, collected by the latauthorities and other sources. These studies cover all main floods,
analyses of their adverse effects on people, property, technical infrastrantiteeeconomy
Forecasts of likely future occurrenca® also includetf’ According to these assessr®ithere

are a total of 1,903 registered floods, 1,028 of which are considered to have had considerable
consequences plus 573 identified potential ones. They are grouped under four headings,
following specific national criter@ human health, business afies, environmentand

cultural heritage. The identified regions with significpntentialflood risk for the country are

116, spread along 3,889 km, including 11 regions with 267 km along the Black Sea coast and
472 km along the Danuli®iver. These reigns cover the territories of 453 human settlements
and 4 resorts in 130 municipalities, which represent half the country, including the capital city
of Sofia. The next step in the implementation of the Fl@idsctive envisages the development

of detailel maps for flood thrds, indicating the level of vulnerability of each human settlement.

141. The rise in the Black Sea level occurs mostly in winter, accompanied by storm surge
due to strongporthern and nortieastern winds. The vulnerable areas along thstdwave been
identifiedthrough geographic information syste(®IS) by the Institute of Oceanology to the
BAS in Varna and include the lower parts of the city, the areas along KaRigkia Kranevo,

and the area between Sunny Beach and Byrgaswell & parts ofthe United Nations
Educational, Scientific and Cultural OrganizatiddNESCQO-protected city of Nessebar,
Pomorie and Burgas itself. Most vulnerable are the bay amses to thenorth andnorth-east
(Palazov 2015)

142. The maincauss for floodsin the urbanenvironment, except intensive precipitations,
are the poor state of the old wastewater netwdnigsshare of sealed soils unable to take in the
increasedsurfacewatess, inappropriate landscapiranddrainage andbadly maintained river
bedsguidingthe surface runoff to the bulllp areas. The latter are consideaetbngthe main
reasons for the damages in many of the peripheral urban areas. In Sofia munitieaétis

an additional risk of flooding due to the neglected parts of thgatran system in the Sofia
valley, which was alsaised for drainage 25 years ago.

143. The identifiedpotentialflood impactson theurbanenvironment are damagdestructures
and ground floors and basements of buildings, flooded kevet POS and pedestrian
underpasses, public transpand traffic disturbance¥.ery heavy intensive precipitations with
high waters in combination with additionattificial factors such as mismanagement lod t
reservoirs and dams close oy have fatal consequences for humsm li

144. Most vulnerable to these potential risks will itlegally built housingareasclose to
rivers and in flooepbronezones in the periphery of big and medium cities.

47 See for instance, the Flood Risk Management Plan for the East Aegean River Basin Management Directorate, available at
http://earbdorg/indexdetails.php?menu_id=399
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145. The potential positive impact of the increased precipitations oorbi@aenvironment
relates tancrease of water resources and decrease of water. stress

Landslides

146. Closely related to intensive precipitations and floods are landslides in BulQesiaite
the extensive research, monitorirand computer modikng, it is difficult to predct thar
activity or the correlated causes and potential imp&ctsong the main causes deetonic and
modern movemengs earthquakes, erosion, abrasion, precipitation, snow melangl,
groundwater tablesArtificial factor® construction and mining wosk outdated sewerage
systems, irrigationand vibrationd additionally provoke landslideg\bout two-thirds of the
territory of Bulgariahas a potential for landslideactivation(Berovet al. 2002)

147. According to the Register of Landslides in Bulgamniae newlandslidesvereregistered

in 2015within theurbanized areas of tlugties. Their activity is most likely to occur in perisd

of intensive precipitation. Among the priorities for monitoring and stabilization are the most
potentially endangered areal®ngthe DanubeRiver with additional impact of erosion, along
the BlackSea coast due to additional impact of abrasionl Eastern Rhodope. Landslicdghl

affect buildings andransportinfrastructure mainly on the urban periphery without completed
sanverage systerar areas close to riverbeds and high slopbs.impact may occur not only in

the areas withllegally constructed poor housing, but aisonew developments and luxury
vacation villages with swimming poothat havepoorly designed and exeed engineering
works or in violation of building regulations.

Earthquakes

148. Despitenot beng linked to climate changearthquakes can result in additional disasters

or exacerbate climate change impacts, like landslides, floods, accidents, epidamdics,
interruption in communication and transportation systems. Most difficult is expected to be the
situation in the densely populated and industrialized areas of the large cities, and in the urban
areas with buildings predominantly designed and constrbetiedethe introduction of modern
seismic norms in 1987 and Eurocodes.

149. According to the seismic map of 1987, B8rcentof the territoryof Bulgariais
potentially threatened by seismimpact with magnitudes of 7 or above, includingpetcent
for magnitude7, 28 percentfor magnitude 819 percentfor magnitude 9and above. These
territories accommodate about B€rcenwf the total population.

150. The potential impact on th&banenvironment is expected to affect the overall urban

life with damagedo all types of buildings and infrastructure, interruption of services and
transportationand threatening humamfety. The collapse or damages on buildings, built on
the street construction line along main urban roads, may additionally interfere rescue aperation
and accessibilityln the urban environment sector, reducing the risk and vulnerability of
buildings requires a more integrated and comprehensive approach, based on better risk
informed land use planning and development control, higher quality of saudesign, and
construction quality assurance, applied for both new and existing structures.
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Main findings
151. The main findings of the analysis and assessment of climate change risks and
vulnerability areasfollows:

u Extreme temperatures:

o Higher temperatures leading to the formation of heat islandswhich will occur
more often and will last longer, will have the greatest impact on big cities with
increased density and intensity of construction.

o Extremely low temperatures and cold waves are not expected to @o
frequently butcan last for several consecutive days and affect life in both big and
small mountain cities. Wimecombined with abundant snowfalhey can endanger
vital services, including food supply.

i Intense precipitation

o Flooding will increase in frequency and affect all settlements and cause floods
for both big cities and small towns.The most vulnerable will be tho$musing
areadocated near watercourses andriehborhoodsf large cities, built illegally
on their periphery in flooghrone ones

o Hailstorms, which are often combined with intensive precipitationswill also
cause floods in cities and damage buildings, cars, public transpod
infrastructure.

o Prolonged precipitation, combined with a rise in groundwater levels or
wastewater £epage and some additional human factors, witigger landslides
especially those in the most sensitive areas of the Black Sea and Danube cities.
Additional aggravating factoia this respecinclude abrasion and erosion.

o Landslides can be provoked by &thquakes, typical of the country. Although
earthquakesare not related to climate change, their large impacthenurban
envir onme n & lives shouldbeonsuéresirothe adaptation process.

i Water resource scarcity:

o High temperatures combinedwith droughts will increase water stressin
settlements where there is water scarcity abdolete netorks that lose large
amounts of water.

152. Extreme weather events will affect more significantly the populatiornskn- those
living below the poverty lineand under housing standardise elderly, the sick- a higher
proportion of whichs concentrated either ahe national or urban periphery.

153. The assessment of clitgachange risk is presented Tmble § summarizing main
findings.
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Table6. Potential direct risks and opportunities for therban environment sector

Extreme hgh
temperature
(including
heat spells
and heat
waves)

A Health problems of older population, especia
those living in low standard housifgnd small
children

AHealth and safety problems for constructic
outdoor workers for example heat stress)

A Ineffective use of POS due to deterioration
microclimatic conditions and climat
discomfort

AHigher pressure on parks and gardens ¢
water sports facilities due to the increase
number of visitors

AHigher demands for electricity supply fi
cooling systems of housing and public buildir
in summer

A Lower

systems of

public buildings i warmer

winters

demands
electricity supply for heating

fol

housing an

A Urban fires in areas close to agricultural lanc

ADamage and deformation of streets asph
cover, hindering urban traffic and mobility

Extreme bw
temperatures
(including
cold spells
and cold
waves)

A Health problems to older populin, especially
those living in lowstandard housing othe
homeless

AHealth and safety problems for constructic
workers working outdoors

A Ineffective use of POS due to extreme I
temperatures and climatdiscomfort

AHigher demands for -electricitysupply for
heating systems of housing and public buildir

A Higher traffic and mobility risks due to possit
streetglcing

A Broken electricity power lines due to ice buil
up and electricity supply cuts

Increased
precipitation
and humidity

A Floodirg of ground floors of private and publ
buildings

AReduced air pollution afte

precipitation

A Reduced use of floodddOS

AlLess water

irrigation of parks, gardens
and urban green areas

demands fc

A Surface water pressure on urban sewere
systems and p@ntial drinking water reservoir:
pollution

A Potential public transport trafficdisruptions
due to flooding of streets and/or accidents

ADamages to arc@eological sites and liste
buildings
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A Human life losses in urban housing areas b
close to riers, increased mortality risk
especiallyfor the most vulnerable population
elderly, sickpoor, living in floodprone zones

A Water stress on cities with water shortages a
water supply regime

and severity
of hailstorms

Increased A Reduced watein reservoirs for regular urba
water stress water supply
(including  AEndangered food production and urbe
droughts) population supply
A Insufficient water for urban green areas, par
and gardens
Alncidents with pedestriansin urban open A Better urban air quality aftel
spaces durig storm winds from falling tree, strong winds and bettel
and objects ventilation
: A Damaged trees and flowers in urban par
Ihr?c:]ea_se(;n gardens and POS
a%gd :tl:)r:mss A Disruptedpublic transport system schedule
ADamage to urban electricity supp
infrastructure for example,from falling trees)
causing power disruption and increased co
for repair
ABroken windows and damaged facades
public and residential buildings and damag
cars
; A Possibé disruptions of thepublic transport
Increase in gy stem schedule
frequency

A Damaged trees and flowers in urban par
gardensand POS

A Potential pressure on surface waters sewere
system

A Potential information and communicatior
technology [CT) air facilities damages

Heavy
snowfall and
storms

ALimited accessibility, mobility, services a
food supply, especially in remote small town

Alncreased options  fol
children to play outdoors
after a snowfall in the wintel
season

AlLimited mobility and increased number |
accicents and injuries as a result of snc
cleaning and collection delay

A Disruptedpublic transport system schedule

ADamage or disruption of electricity supp
systens

A Damage and/or disruption of ICT air facilities

oo www.eufunds.bg---------
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A Increased financial burden on muimalities for
winter maintenance of the urban road netwol
system

Alncreased pressure on emergency aid facili
and staff during and after heavy snowfalls

A Better motivation for local
ADegradation and destruction of residential ai authorities to removeillegal

public/commercial buildings and faitigs constructions in landslide
risk zones

ADegradation and destruction of transpo

Landslides infrastructure and underground water supp
and sewerage netwosk

ALoss of recreational facilities in coastakas
(for example,damaged beaches, clogged bz
from abrasion with no access for swimming)

A Endangered gas supply system

A Human life losses, injuries, posttraumatic stre

A Seismic retrofitting reduce:
risks related to the othel
hazards.

A Degradation and destruction of residential ai
public/commercal buildings and facilities

A Degradation and destruction of transpo
infrastructure and underground water supp
and sewerage network

A Endangered gas supply system

A Electricity supplywuts and ICT interruptions

A Accessibility and rescue operations problem

A Higher mortality amonghe elderly andthe | A Better and more efficient use
sick, health issues of small children of parks and gardens

A Reduced use of POS due to polsstictivation
of respiratory diseases and allergic reactions

A Potential contamination of soils and gree
areas along and/or close to pollution sourc
and urban motorways

Al 2y YAYyFGA2y 2F FI
glass or stone lined) and deterioiam of city
image

Earthquakes

Air pollution

154. The expert assessment of the three categories of cities ia dépopulation and the
grouping in terms of their geographical location proves that small cities of all types have very
low capacity to deal with vulnerability and to mageadisaster risks. On the other hand, the
resdents of somewhat dispersed lose houses, with adjacent open spaces and green areas
can find easier refuge in case of extreme temperatures and earthquakes. The big cities are in
general better equipped toadevith water stress and extreme temperatamd they have higher
potential to deal witlCCA (seeTable 18 within Annex ).
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Disaster risk management

155. The activities for population protection in case of emergency or disasters are carried out
by the UnifiedRescue System according to Disaster Protection Plans. The Unified Rescue
System includes structures from ministries and agemi@sicipalities commercial companies

and sole entrepreneuremergency medical care centecdher medical and healthare
edablishmentsnonprofit organkations, including voluntary formations under 8k 41 of

the Disaster Protection Acandarmed forces. Disaster Protection Plans are reviewed and
updated at least once five years after their adoption, as well as foliogvlegal framework
changes, related to their implementation. A Disaster Risk Reduction Council was created as a
permanent body to the Council bfinisters to ensure coordination and cooperatiothe
implementation of state policy in the field of disagpeotection. The Council performs the
functions of a national disaster risk reduction platform in implementatiotheoHyogo
Framework for Action 20052015 and Sendai Framework for Disaster Risk Reductioni2015
2030.

156. The development of the Nationaarly Warning System started in 2009. It comprise

two subsystends one aimed at the population and another one, related to the executive
authorities and the UnifieRescueSystem forDisasterPrevention. The early warning system

is designed for simultaneous wanrgi of large groups of people of impending or current
disasters.

157. The subsystem for early warning of the executive authorities is designed on four
level®d national, regional, municipal and local, whereby the last one includes automated
warning systems in thenterprises, dealing with hazardous substances and materials as potential
causes for industrial accidents and other disasters. This subsystem addresseag@upiafe
officials, including governors, mayors, enterprise managers, regional and municipal
coadinating centers and parts of theunified rescue system. There is a detsecontaining
28,000 persons who can be warned anthitized in cases of emergency.

158. In special caseformations of the Bulgarian army can also be mobilized for control over
and/or mitigation of disaster consequences. The corresponding organization covers the
planning, preparation, warningnd maintenance of the earmarked equipment and resources.

159. A serious challenge for the effectiveness of the risk management system is the
insufficient public awareness of the principles, objectiaad activities, related to reducing the
disaster risksas well as of the activities armehaviorduring and following disasters. The
coordination of the responsible institutions is well below the reduevels, which is due in

part to the frequent change of regulations tmepoor communication among the responsible
units. Therefore, in the disaster risk reduction programs, developed by municipalities in
pursuance of Art. 65b item 1 of the DisastestPction Act (amended in 2016), priorities and
actions forthe protection of the lres and health of the population, of property,veell as
infrastructure measures for information, communication and training at all levels, are laid down.
The program is@ompanied by a municipal plan with specific measures for disaster protection,
which is reviewed and updated annually. An annual report on the state of disaster protection on
the territory of the municipality with evaluation of the implemented measummepsired by

the appointed municipal Council for disaster protection.
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160. There is considerable potential for improvement of the system through attraction of the
still poorly developed volunteer structures, better utilization of tlmmgovernmental
organizatios NGO9, further development of coordination networks including all participants,

as well as development of information and knowledge systems. The management of activities
related to the recovery of damages and provision and allocation of the necesdargaléo

leave much to be desired.

1.4. Conclusions

161. The above analysis demonstrates, that under the conditions of climate,¢thangkan
environment in Bulgaria is vulnerable and at considerable risk. The data supporting such
conclusion include the obsoletnd often inadequate infrastructure in the big and small
settlements alike and the large proportion of aging population, predominantly with low income

and below the poverty 1|line. These could be
demography anthe relatively low level of economic development and living standards in the
country, which is the poorest in the EU. | n

namely the poor level of awareness of the problems under considerationjr afaties,
possible prevention and managemantpngboththedecision makers and the general public.

162. The analysis also suggests that the policies and initiatives addressing the adaptation to
climate change should be oriented in two directiotmwvard thebig cities, where there is a
concentration of considerable part of the population and which enjoy considerably more
potential and expertise, and toward the smaller cities and the villages in the periphery, with less
numerable but much more vulnerable plagion, keeping in mind the specifics of each region

and settlement. At the same tim@ more comprehensive and-tgpdate philosophy of
integration of all efforts and resources (including information and knowledge) of the different
sectors within a uniéid national strategy will undoubtedly make these policies more effective.
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Chapter 2. BaselinePolicy Context

163. This chapter examines the institutional, political, and legislative context and processes
involved in adapting to climate change in the urbamirenment. The political issues are
connected to the policies of the participating Europeaaational, and locallevel institutions,

and main stakeholders. The legislative issues cover related legislation, including regulations
and norms, and urban déepment planning instruments related to CCA. The social aspects
include public attitudes, knowledge and levels of participation, response culture, and awareness.
The analysis covers links to European policies, directives, and programs. Also, the best
pracices in institutionalizing and operationalizing the adaptation process in other European
countries have been reviewed as a basis for examination and evaluation of activities undertaken
in Bulgaria, including gaps and barriers in implementing adaptatiosures

2.1. State of Awareness, Understanding of Future Consequences of Climate
Change, Knowledge Gaps
164. The ideas of sustainable urban development were promoted in the World Conference on
Human Environmentnited Nations Conference on the Human EnvironméNGHE]), held
in Stockholm in 1972. In 1987, the World Commission on Environment and Development
report Our Common Futu@ (World Commission on Environment 1987Brundtland
CommissiorRepat) presented the challenges faced by cities during their expansion, including
problems of an increasing urban population and its food, drinking water, and energy supply,
and decent housing for the poowéntyyearsafter the UNCHEAgenda 21 UN Sustainhle
Development 1992yom the United Nations Conference on Environment and Development in
Ri o de Janeiro set goals for sustainabl e hum
land-use planning and management and integrated provision of envimtain&rastructure
and focused on planning and management in dispstee areas. Most of the nationahd
locaktlevel initiatives, scientific forums, research, and publications that followed in the next
decade gradually adjusted their priorities tonelie change.

2.1.1. Research policy and institutions in the urban environment sector

165. The shift from urban sustainability toward CCA of the urban environment at the end of
the 20th century is reflected in the research policy of almost all planning professioiea bod
and academic institutions in EurofféThe improved coordination of education, research, and
practice in the field, and the exchange of scientific knowledge and experience resulted-in better
informed and evidenebased decisions and increased awarenbssughout European
countries.

166. Although urban environment sustainability conssemerged in Bulgaria in the early
1970s, following the global trends and the rise of environmental movements, climate change
and future consequences became a political arehres issue in the last two decades. The
messages from the global and European forums were reflected first in national policies, plans,
and programs, to be followed by research and educational practices in the field of urban ecology

48 http://www.rtpi.org.uk/knowledge/topics/climatdhange/ousevercommitmentson-climate-change,
http://www.eukn.eu/dibrary/project/bericht/detail/europeanities-and-climatechange/, https://isocarp.org/news/ipcc
specal-reportcities-climatechange/
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and sustainability. Ovea long period, the main focus of research policy remains on energy
efficiency as a result of the countryéds inte
studies on climate change impact on the urban environment are still missing.

167. The National Sttegy for Scientific Research 2020, adopted in 2011, and its updated
version until 2025? presents a fair assessment of the state of science and scientific institutions.
Among the main problems are poor management, unjustified closure of research umgts dur

the 1990s, ineffective financing, and limited access to information and research data. Within
the set of strategic priorities in this document, there is no individual priority dedicated to climate
change. A creative interpretation of its content caxpen the way for more systematic and
holistic studies on the consequences of climate change on urban environment and human health.

168. Currently, climate changeelated research is carried out by specialized research units at
the BAS, including the NIMH, the &tional Institute of Geophysics, Geology, and Geodesy,

and the Institute of Oceanology, Varna. In addition to data collection and processing, they
monitor climate change, flooding, landslides, and earthquakes and provide research analysis
and trendsRese&ch, survey and maintenance of the landslides register in Bylgasiading

the ones in urban areas,carried out by the geprotection companies at MRDPW, located in
Varna, Pleven and Perni®ne of the barriers to appropriate implementation of gswentific

results in the analysis and planning for climate change is the limited access to research data and
publications.

169. The EXEA at the MOEW collects and provides open accessatatat all climate
componentsand is responsible for all country repoots the state of the environment. These
reports are elaboratedased onthe information, analysis, and projections of the
abovementioned research institutes, the NSI, the National Monitoring System on the
Environment, and other relevant organizations.

170. Speialized research in the field of urban environment and construction is carried out by
the National Research Institute for Constructions at the MRDPW. The institute has unique
expertise for studying and testing construction materials and building behadiatability in
extreme high and low temperatures, storm winds, floods, and earthquakes. In recent years, it
hasworkedwith reduced capacity due to limited access to scientific programs and resources as
a state commercial company.

171. Academic institutionsdirectly or indirectlyrelatedto urban environment and climate
change are the University of Architecture, Civil Engineering and Geodesy (UACG), the
Technical University (TU) (Sofia), the University of National and World Economy (UNWE),
and Sofia Univeligy (SU)6 St . KI'i ment Ohridski 6.acddeamicmo st
research is mostly a matter of séfivelopment rather than a wellounded priority based on

an institutional research agenda. Plidgramsand young academic research follow simila
logic. Climate change impacts on the urban environngenbt sufficiently presented in the
urban planning curriculum, thus reflecting the overall limited academic and professional
capacity for promotion of aspects regarding CCA.

4% National Strategy for Development of the Scientific Research in Republic of Bulgarid 2025y
http://www.mon.bg/?go=page&pageld=74&subpageld=143
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172. The number of smalland mediumsize enterprises and private firms participating in
research studies is negligible. A study by Market LINKS, Research and Consulting from 2005
shows more than 22,000 registered NG®mpst of which only exist on paper with very few
active ones woitkg in the areas of urban research, environment, and climate change.

173. All these findings are considerable barriers for further capacity building and increasing
understanding and awareness in the country, which is best measured tipuhlgh
engagement, comunication access, and educatién.

2.1.2. State of awareness and knowledge gaps

174. Environmental problems, especially those related to climate change, have been pushed

to the background of the current political agenda in Bulgaria. This situation can be explained

byt he countryds difficult economic situation
unemployment, low health care level, and demographic crisis. During the last decade, the
countrybés EU commitments on cl i mafoendinhllange r
adopted political, legislative, and strategic documents for all sectors in the economy, including
urban environment.

175. The concerns in Bulgaria about the consequences of climate change at the municipal
level are related to local responsibilgi¢o prevent and respond to natural disasters and
problems, such as floods, water and air pollution, noise, transport casualties, drinking water
shortages, excessive construction density, and destruction of green areas. In many cases, local
authorities lak the competences and resources to take the necessary preventipprapdate
measures, usually asking for support from government institut@mssideringthe extent to

which these traditional municipal responsibilities are met, it appears harddot eéixat they

will develop quickly, thus securing proper adaptation to climate change and management of
related risks. This is more likely to be a gradual process, extending into the future. At present,
the only O&épractical 6 mgeaaseuimited to the preparaiah oft o c |
documents at the national level and sparingly at the municipal keehuse ofEU
requirements.

176. CCA issues require awareness and understanding on all societal levels, from the
government all the way down to individuatizens. NGOs in Bulgaria will need to play an
important role in this process. Their current activities however are limited to addressing issues
of designated protected areas and protection of the green system. A comprehensive-and long
term vision on theurban environment and its problems, including the risks that derive from
expected climate change is still lacking.

177. Some of the most important knowledge gaps that will challenge CCA in the urban
environment in Bulgaria are the following:

1 Knowledge gapdor relations between socioeconomic urbanization models and climate
change scenarios; insufficient interdisciplinary and transdisciplinary approaches to
urban environment climate change mitigation and adaptation;

50Image of the Bulgarian NGOs. SWOT analysis. Qualitative study amon@®NGOr epr esent ati ves and med
2005http://osi.bg/downloads/File/swot_analisys.pdf Market Links
5% https://www.nature.com/nclimate/journal/vs/n11/full/nclimate2728.html
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1 Methodological gaps- lack of commonly acceptl methodology and relevant tools for
climate change risks and vulnerability assessment at the city level; insufficiently
devel oped methods and guidelines for clim

1 Information gaps - lack of locatlevel scientific andechnical information for different
cities and different urban patterns or typologies; lack of information about non

residenti al public and private buil dingso
1 Technological gaps- insufficient comparative analysisfo t r adi t i onal an
buil dingsd consumption pattern and retrof

1 Financial gaps- few calculations of direct and indirect costs of damages, lack of cost
and benefits assessment of implemented CCA actions, and cost-auftio or
maladaptabn; mainstreaming financial resources for CCA among different responsible
institutions;

1 Implementation gaps - low effectiveness of longerm measures and immediately
applied ones; underdeveloped system of indicators for measuring the urban environment
CCA impacts and results; and

1 Governance gaps no legislative tools for the implementation of CCA measures; no
management tools in support of decision making, and poor communication skills for
conflicts resolution and consensus building.

178. Generating knowledgyand information at the local level will require additional data
collection and research and longerm observations. The most important challenge for
Bulgaria however will be information exchange and knowledge communication if the required
synergy in admate change mitigation and adaptation is to be achieved.

2.2. Experience with Urban Environment CCA in Other (EU) Countries

179. The overall framework of the EU environmental policy is determined by the 7th
Environmental Action Progtammetthiell i m028, oéL
of its priority objectives address the wurbar
and o6to help the Union address internati onse
e f f e c.¥ TheswdtegydEurope D20, sets the targets for reduction of GHG emissions up

to 2050 with packages for climate and energy measures, which address sectors, closely related
to urban environment. The EUOGSs , Hosizorg 2080t rese
finances flagship mjects for CCA and contributes to knowledge generation.

180. The EU Strategy on adaptation to climate
the Impacts of Climate Changebo, adopted in 2
capacity to respond taipacts of climate change all governmental levels. Urban environment

is not among the identified vulnerable sectors, #wohesion policy is considered very
important for Bulgarian regional and spatial development and the social and economic measures

for reducing disparity. In favor of adaptation in the urban environment is the support to all
member states and local authorities, provided by the European Platform Climate ADAPT and

the Covenant of Mayors Initiative for Climate and Energy. The evaluatiocegs of the

2EC 7th Environmental Action Programmel dnédtt6,2020 6Living we
http://data.europa.eu/eli/dec/2013/1386/0j
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strategy is in progress and by the end of 2017, it should examine the relevance, effectiveness,
efficiency, coherence, and EU added value of the implemented attions.

2.2.1. EU political context of CCA in the urban environment

181. In the EU, there is sing political support for researching climate change impacts on

the urban environment, including urban planning and development. This is clearly reflected in
strategic documents and assessments and best presented in the two consecutive reports on
relatingto the urban environment by the EEA in 2012 and 20B&th reports compliment

other studies and information sources and support effective participation of local governments

in the adaptation process.

182. The first reportdJrban Adaptation to Climate Change Europe: Challenges and
Opportunities for Cities Together with Supportive National and European Poficesents the

most important potential impacts of extreme temperature, precipitations, floods, and drought on
cities, according to their size, geoghé location, urban pattern, and economic development.

It offers a range of adaptation responses for different spatial levels in atelured
methodological and multilevel policy framework.

183. The second repo@Jrban Adaptation to Climate Change inrgpe 2016: Transforming

Cities in a Changing Climabbuilds upon the previous one, reviews the progress made in CCA

in cities across Europand supplements other tools, publications, and initiatives on urban
environment adaptation. It addresses a widegdt audience including decision makers at
different levels, a variety of stakeholders, researchers, planning practitioners, and
representatives of the public. The report provides better links between socioeconomic factors
and climate change trends, prame® a systemic approach, and presents mitigation and
adaptation from a broader perspective. The characteristics of the analyzed adaptation
approaches (coping, incremental, and transformational adaptation) are presented in terms of
their aims, scale, timerdme, planning, and management. Priority is given to the
transformational adaptation approach because of the added quality by complex measures and
potential for making cities more resilient to climate change and more attractive and sustainable
places throgh creative urban design. The selected areas of action are governance, knowledge
and awareness, planning and implementation, economics of urban adaptation, and monitoring
and evaluation (M&E).

184. The final messages in these reports are about expanding pleyanng horizons in

space and time, reshaping the urban environment by removing vulnerable hotspots, upscaling
knowl edge, and broader, more =effective and
interventions tailored to the local needs. The integratibnrban environmental aspects of
adaptation in national policies is suggested to be through mainstreaming urban issues into the
National Adaptation StrategiNAS) of the NetherlandéEEA 2016, p. 53)

185. According to theEEA report, most Bulgarian cities aiin the Central and Eastern
European grougexcept fothoseatthe Black Sea coast, appearing in the Mediterranean region.
In this broad classification by regions, the cities that are geographically located in the

53 https://ec.europa.eu/clima/policies/adaptation/what_er@thb
54 https://www.eea.europa.eu/publications/uHaaaptation2016
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mountainous areas in Bulgaria did notdfa proper place.

186. Preceding these CCA reports, a number of specific strategic planning documents over
the last two decades were adopted to support smart and sustainable urban and regional
development. The Guiding Principles for Sustainable Spatial Develot of the European
Continent™ adopted in 2000, underlines the protection of the environment, mitigation of
harmful effects, and the impacts of natural disasters on the population, settlement structures,
and buildings. These principles address specegmmmendations for different European
regions, including urban areas, flood plains, and coastal and mountain regions, and have been
implemented in planning documents by almost all European countries.

187. The Territorial Agenda of the European Union 2@282020)06 Towar ds an | nc
Smart and Sustainable Europe of Diverse Regiofisadopted in 2011, placed the
geographically diverse impacts of climate change and environmental risks among the main
challenges and opportunities of the new millennium. The iaffiaecognized the need of
territorially based different approaches and
climate, energy, water management, agricul tu

188. The ClimateADAPT®’ platform, established as partnership between the European
Commission (EC) Directorat&eneral for Climate Action (DG CLIMA), the Joint Research
Centre (JRC), other Directorate Generals, and the EEA, is one of the main source of information
for CCA. Its main aim is to provide gabn expected climate change in different regions and to
share information about institutions, developed national and local strategies and assessments,
adaptation case studies, implemented actions, and applied planning methods and tools. The
urban environrant is not among the main sectors for information and data classification, but
urban areas are considered as a separate spatial category/level after countries and transnational
regions.

189. European countries are at different levels of development and soaddption of their

CCA documentsBy the end of 201,723 European countries adopted such docusneitile
otherswerein a process of preparation. If the EC deems progress in the coverage and quality

of national strategies insufficient, it will considaoposing a legally binding instrument. The
selection of countries for the purposes of this report is based on literature review and different
nationsd6 CCA documentsdé analysis. The select
and Austri@ the first beng among the leaders in this area, and the second, an example of a
well-developed urban sector.

2.2.2. The United Kingdom

190. The United Kingdomdés overall ur ban and s
the environment with various sectdrsirban, transporggriculture, and food production. This

is reflected in the structure of the large Department of Environment, Foods, and Rural Affairs

%56 Guiding Principles for Sustai maklieneSpatdoi ald olpe veedl cap met rhte dlf
Council of Europe Conference of Ministers Responsible for Spatial/Regional Planning (CEMAT) in Hanover 2000,
http://www.coe.int/t/dgap/localdemocracy/cemat/VersionPrincipes/Anglais.pdf

56 TA2020dTowards an Inalsive, Smart and Sustainable Europe of Diverse Re@iatspted at the informal meeting of

mini sters responsible for Spatial/ Regional Pl anning in G°d¢
http://www.nweurope.eu/media/1216/territorial_agenda_2020.pdf

57 http://climateadapt.ea.europa.eu/countrigggions/
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( DEFRA)

. The countryods

co

mprehensive cl i

a responsibility of this ministryThe Climate Change Act, that came into force in 2008, updated
the National Adaptation Programme (NAP) and set up a multilevel framework of planning,

assessment, governance, and management of CCA. Through this act and the established

partnerships at theegional and local levels, the United Kingdom institutionalized its overall
CCA system. The national policy responsibility is shared between England, Northern Ireland,
Scotland, and Wales.

191. The

ABui | di

NAP6s OMaking

ngs and pl aces

t he
addresses the urban environment in Chapter 2: Built Environment, and sets the following vision:

and

Count,G ypstideis 2003, e n't

the peopl e who

climate and extreme weather and organizations in thidt environment sector have an

i ncreas

ed capacity to

addr ess
result of the assessment and the expected impacts by 2020, the flooding in England and Wales

t he r i Askas

is given the highest priority. Secopdority is given to the risk of projected higher temperatures
in the cities, and third, to pressure on water resources.

1. Flood and
coastd erosion
risk
management
(FCERM)

and

Table7. Urban environment sector

Objectives Actions to Address Priority Risks

Objective 1. To work with
individuals, communities, an

Implement National FCERM® for

England

organizations to reduce the threat (
flooding and coastal erosior
including that resulting from climatt

Secure, together with industry, ne
arrangements for flood insuranc
beyond 2013

change, by understanding the risks
flooding and coastalresion; to put
in place longerm plans to manage
these risks and make sure that oth
plans take account of them.

Develop local @lod risk managemen
strategies that set out the approach t
managing local flood risk and consid
the effect of future climate change an
the increasing severity of weather even

2. Spatial
planning

Implement the National Planning Poli
Framework (NPF°

Objective 2:To provide a clear locs
planning framewok to enable all

Update planning practice guidance
support the implementation of the NPR

participants in the planning systel
to deliver sustainable nev
development, including
infrastructure  that  minimizes
vulnerability and provides resilienc
to the impacts of climate change

Climate Ready will support the Loc
D2BSNYYSyi 103 Glighaie)
Local Initiativeto signpost advice, tools
and examples that can help councils ta
action to impove the resilience of the
local built environment

Implement Green Infrastructure
Partnership (GIPYwork on adaptation

58 National FCERM Stratgy for England https://www.gov.uk/government/publications/natifloatl-and-coastalerosion
risk-managemenstrategyfor-england
59 National Planning Policy Framework https://www.gov.uk/government/publications/nagitavalingpolicy-framework-2
60 http//www.local.gov.uk/topics/environmemindwaste
61 GIP is launched by DEFRA in 2011, Since 2014 is run by the Town and Country Planning Association (TCPA), founded
by Sir Ebenezer Howard in 1899. https://www.tcpa.org.uk/pages/categoryigfestructurepartnership

www.eufunds.bg--

49

t

mat e

\


http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of therban Environment Sector

Objectives Actions to Address Priority Risks

Objective 3:To help businesses ar Implement priority actbons to increase
industries in the sector to acceg the level of skills and training in th
skills, trainig, knowledge, and tool: sector

3. Increasing | to understand and manage climat

Disseminate  learning from th

adaptive  change risks ¢SOKy2t23e {GN}GS
capacity in the = Objective 4:To ensure that investor. Fyture Climate competition
sector and developers have the financi

and appraisal decision tools the peyelop guidance on making a busine
need to support and promote case for CCA

adaptation to climate change

Continue to deliver water efficienc
campaigms to households and business

Continue to encourage the uptake
property-level protection to reduce the

Objective 5: To increase the'!
impacts of floods on people and proper

4. Making resilience of homes and buildings |
homes and | helping people and communities t Disseminate guidance on overheati
communities | understand what a changing clima| risk
more resilient | could mean for them and tact to
become resilient to climate risks

Review of Standard Assessme
Procedure (SAP) in relationto
overheating

Review of the framework of buildin
regulations and local housing standard

Objective 6: To explore and buil¢ Ongoing national coastal erosion ri
understanding of the lonterm | mapping work

implications of climate change fc
the location and resilience ¢
population centers

Source: The NAP, United Kingdom. Compiled by the NCRD.

5. Longerterm
implications Review of the longerm investment

strategy

192. The NAP was developed in collaboration with about 270 relevant stakeholder
organizaibns and promotes a key role for local governments and core cities in partnership and
networking to implement innovative projects for CCA in the urban environment. It is supported
by an agreement, signed by the core cities (Councils from Birmingham, |Blisteds,
Liverpool, Manchester, Newcastle, Nottingham, and Sheffield), London Councils and the
Greater London Authority (GLA) for cooperation in periods of significant budgetary constraints
or competition for resources.

193. Part of the strategy is the Natidr@imate Change Communications Strategy of the
United Kingdom o Tolmodrarydveo sCwhidh|aiees tpesdbrdinate
campaigns in different parts of the country. It was made public in 2006 and recommended
elaboration of communication plansdaprograms. The initiatives should send clear messages
for changing public attitudes toward climate change and social behavior.

194. The U.K. Climate Change Risk Assessment 2017 Evidence Report is based on the latest
understanding of current and future climaieks and opportunities, vulnerability, and

62 http://media.nationalarchives.gov.uk/index.php/clirgtangetomorrowsclimatetodayschallenge/
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adaptation and identifies six priority risks for the next five years, scored by urgency. It upgrades
the previous assessments, considering international climate risks that could have consequences
for the UnitedKingdom and the interdependencies between the various sectors and climate
risks. Despite the work done at different levels on implementation of recommended adaptation
actions and dissemination of knowledge about climate change risks and vulnerab#i@€d, zh
assessment shows that more actions are needed in the urban sector.

2.2.3. Austria

195. Austriais home to the International Commission for the Protection of the Danube River
(ICPDR),%® established in 1998 with 14 participating states, cooperating with the EU in
integrated Danube River basin management. The ICPDR developed the Climate Adaptation
Strategy for the Danube River Basin, adopted in 20The country has a wetleveloped and
well-coordinated network of research organizations, cooperating on researkhcaviddge
transfer in the areas of environmental protection, spatial, landscape and urban planning, water
management, and soil protection.

196. Climate change policy implementation is a main responsibility of the Austrian Federal
Ministry for Agriculture and Brestry, Environment, and Water Management. The ministry
cooperates with research institutions, NGOs, and representatives of civil society. Cooperation
among the main stakeholders is supported by the National Climate Change Committee and the
National Climae Change Council, established under the Climate Protection Act (2011)
(Nachmany et al. 2015)

197. Austriads National Climate Change Adaptat
result of joint efforts of different ministries, nine provincial stategrggt groups, stakeholders,

NGOs, and other institutions, including the Austrian Environment Ag&tiElye consultation

process on the strategy involved about 100 institutions. The first progress report on the
implementation of the strategy was adopted0a3 One year later, a new funding program

was launched, providing financial support to the regions to implement the recommended
measures.

198. The first part of the strategy represents the Strategic Framework, and the second, an
Action Plan for 14 sectors, amg which construction and housing, spatial planning, and cities
with the latter focusing on the green system and POS. Special attention is given to the social
aspects of climate change and to the impacts on the quality of life with respective
recommendatins EeeTable 31 within Annex9).

199. The main aims of the strategy are focused on cooperation and synergy, links between
areas of actions and flexible recommendations, multilevel interdisciplinary research, capacity
building, and awareness development. Theligg principles of adaptation and criteria for
prioritizing the recommendations for actions, despite being generic, can be applied by different
sectors, administrative levels, and stakeholders.

63 https://www.icpdr.org/main/activitieprojects/climatechangeadaptation

64|CPDR Strategy on the Adaptation to Climate Change. 2012.
https://mwv.icpdr.org/main/sites/default/files/nodes/documents/icpdr_cliadsptatiorstrategy.pdf

85 Environment Agency Austria (UBAD)
http://www.umweltbundesamt.at/en/services/services_climate/services_climate_references/climateregulatory/
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200. The actions recommended for the urban environment see@rycldemonstrates the
complicated and comprehensive character of the sector and thecuttisg issues. They
address mainly flood risk, heetlated health risks, and droughts. The objectives and
recommended measures for the construction sector coutdbrisgdered as common for all
sectors:

1 Improvement of the information availability and accuracy and creation of reliable
databases;

1 Demonstration of the advantages of climate chadgpted sectors;

1 Awareness raising and dissemination of knowledge ab@ytation and the necessary
measures; and

1 Creation of a sound knowledge base for the implementation of measures.

201. In the overall process of implementation of the CCA strategy, an important role is
assigned to the Austrian Conference on Spatial Plannin@t®R which is a key actor for
implementation of measures in the area of spatial planning, housing, and construction.

202. Both selected examples demonstrate that the success of the CCA depends not on a
perfect single strategic document, but on the developragt implementation of a
comprehensive and viable program, supported by an interactive platform and wide public
participation.

2.3. EU CCA Legal Framework and Policies in the Urban Sector

203. The EU environment policy is based on Article 11 andi 193 of the Treatyn the
Functioning of the European Union. Under Article 191, combating climate change is an explicit
objective of the EUOG6s environment al policy
regulations on urban planning and city development which hasbeeg in the shadow of
regional politics. Only in the last decade, as a result of the efforts of scientists, academics,
professional orgamations, and the European Committee of the Regionsdter a series of
forums, projects, and publications, thessues have taken their proper place among the
priorities of the EU. The guidelines and principles of integrated and sustainable urban
development are shaped by policy, programs, and strategic charters, marking the scope and
content of all city plans and pyeams of the last three decades

2.3.1. EU reports on urban legal frameworks and policies

204. EU policies in generakflectthe global trends and commitments of the EU to the global
forumsdé decl arations and recommendaHabians f or
I 11 New Urban Agenda, world | eaders pledged
resilient urban devel opmentd and OCCA and mi
settlements, their inhabitants, and all local stakeholdersitob@ or t ant ©mpl ement

86 The OROK was foundeith 1971. Established by the federal government, the Lander, and municipalities to coordinate
spatial development at the national level. It is responsible for the development and implementation of the Austrian Spatial
Development Concept, adopted in 204ttp://www.oerok.gv.at/engliseummary/.

57 The New Urban Agenda Haht IlI, adopted on the UN Forum Habitat 11I, Quito 2016.
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205. Accordingly, the EU committed itself to implement the UN agenda through the
European Urban Agend&pased on three pilla¥sbetter legislation, better funding, and better
knowledge. The EC is committed (a) to share the glolsabvifor sustainable and integrated
urban development; (b) to participate in developing a global, harmonized definition of cities;
and (c) to foster cooperation between cities in the field of sustainable urban development. The
drafted Action Plan is basexh seven priority themésthe seventh being directed to climate
adaptation and focused on vulnerability assessments, climate resilience, and risk management.
In the next few years, the implementation of the European Urban Agenda will be one of the
main chalenges.

206. There is no single European convention directly focused on urban environment nor on
CCA, except the ones on archaeological and architectural heritage protection. The first
European Urban Charter: o6Chart erl99%retopn@edt a S
t he ur ban ciatunpoleitedsadd healthy énvirenmeng affordable and salubrious
housing, health care facilities, sustained development, and participation in urban man&gement.
The adopted principles emphasized the protactb nature and green areas in the cities,
pollution control and reduction, provision of good quality services, and implementation of
energy and resourcesaving policies as an obligation of the local authorities. Most of these
principles could be foundithe CCA documents at the national and local levels.

207. Fifteen years later, the European Urban Charter II: Manifesto for a New UrBanity
adopted in Strasbourtpaid down the principles of good urban governance aiming at reduction
of the environmental foptint of the towns and cities, preservation of natural resources and
biodiversity, and energy efficiency. It recognizes the role of urban form and structure, land use,
and density in sound environmental planning.

208. Regardinghe policy initiatives for CCA e 2010 Toledo Declaratiéhshould be seen

as a cornerstone. It addresses current urban challenges and implementati&@uadpbe2020

strategy by achieving smarter, more sustainable, and socially inclusive urban development. To
achieve urban sustainabit y and a genuine 6égreen and ecol
document recommends mixedes urban structures for combating urban sprawl, urban
metabolism, renewable energies, and consumption of local green products to shorten
consumption circuitsand protecting landscape, forestry, water resources and agricultural areas
around cities.

209. For the last two decades, the European climate policy has focused almost exclusively on
mitigation of climate change. It was only well after the turn of the centurgn the impacts of

climate change started being increasingly observed, adaptation was added to the policy agenda.
Despite a flurry of activity in EU cities on climate change and growing interest in the research
community, climate policy at citgcale remias fragmented and more flexible todis facilitate

good decision makingre still lacking.

68 European Urban Agenda https://ec.europa.eu/futurium/enAadpamda

69 European Urban Charter: Charter witho@tatusofCo nvent i on, 6 1992 (Revised 1996)
https://wcd.coe.int/ViewDoc.jsp?p=&id=887405&direct=true

70 European Urban Charter. Manifesto for a New Urbanity, 2008
https://wcd.coe.int/ViewDoc.jsp?p=&id=1302971&direttue

"t Toledo informal ministerial meeting on Urban Development. Declaration 2010.http:Aimteagroup.eu/wp
content/files_mf/es2010itoledodeclaration.pdf
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210. Many of the decisions relating to future urban development require information on
climate change risks to cities. The short review of papers on CCA reveals aariety of
guantifications and valuations of climate risks at the-sttgle. The climate risks most
frequently addressed in existing studies are associated with risiigvets floods, health,
water resources, and pollution.

2.3.2. Institutions and theirrelevant responsibilities in enforcing the CCA legislation
and policies

211. The EU remains committed to playing a leadership role in international action aimed at

keeping global warming below 2°C, compared to theipdestrial temperatures, and thus

preventirg the most severe impacts of climate change.

212. The EU institutional framework, responsible for enforcing the CCA legislation and
policies, involves the EC, the European Parliament, the Council, the Economic and Social
Committee, and the Committee of the Rewi. In 2010, climate change, which was till then
under the Directorate Gener al OEnvironment,
CLIMA of the EC.

213. The EC leads international negotiations on climate, helps the EU in dealing with the
consequences alimate change and in meeting its targets for 2020, as well as develops and
implements the EU Emissions Trading System (EU ETS). The EC facilitates CCA policy
coordination and cooperates withemberstates through the Climate Change Committee.
Member states should also appoint national contact points to coordinate communication
between their countries and the EC and contribute to awareaisisgy and reporting activities.

The EC6s activities for 2017 under the CCA w

1 Continuing topromote and support adaptation actionsrigmberstates, including by
devel oping an d6édadaptation preparedness sc
measuringnemberst at es 6 | evel of readiness;

1 Preparing multiannual work programs to define thingriorities for LIFE project
funding in line with the general objectives and priority areas of the EU Strategy on
adaptation to climate change; and

1 Preparing an initiative on supporting adaptation action by cities in the context of the
Covenant of Maya framework.

214. One priority and responsibility of the EC is to mainstream adaptation measures into EU
policies and progr amrso oafsd tEhlke awcatyi otno. OGAcdlaipntaatt e
mainstreamed in the legislation in such sectors as marine wWatesdry, and transport, as well

as in important policy instruments such as inland water, biodiversity, and migration and
mobility. In addition, the EC has tabled legislative proposals on integrating adaptation in
agriculture and forestry, maritime spafianning and integrated coastal management, energy,
disaster risk prevention and management, transport, research, health, and the environment.

215. The Directorate General on Regional and Urban Policy (DG Regio) supports the risk
prevention efforts to adapb tthe impacts of climate change, promotes ecosyb&sad
approaches, and contributesdeveloping new infrastructures or refitiing the existing ones

and in developing disaster resilience at the regional and local levels. The guidelines provided
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to the officials give a detailed information on the funding priorities including academic research,
strategy development, ICT support, education and awareness development, through the ERDF,
Cohesion Fund, and European Territorial Cooperation Reguldfions.

2.3.3. Legidation and regulations relevant to CCA for urban context

216. Among the common regulations, there is no Directive for the Urban Environment or
urban sector CCAZ The following are some of the most appropriate directives for
implementation of adaptation measurespatial and urban planning:

1 Directive 2001/42/EC of the European Parliament and of the Council of June 27, 2001,
on the assessment of the effects of certain plans and programs on the environment
(SEA);

1 Directive 2011/92/EU of the European Parliamerd af the Council of December 13,
2011, on the assessment of the effects of certain public and private projects on the
environment (Environmental Impact Assessment [EIA]);

1 Directive 2008/1/EC of the European Parliament and of the Council of January &5, 200
concerning integrated pollution prevention and control;

91 Directive 92/43/EEC of the Council of May 21, 1992, on the conservation of natural
habitats and of wild fauna and flor&labitats Directive;

91 Directive 2008/50/EC of the European Parliament artdefCouncil of May 21, 2008,
on ambient air quality and cleaner air for Europe;

1 Directive 2000/60/EC of the European Parliament and of the Council of October 23,
2000, establishing a framework for community action in the field of water poltater
Framevork Directive;

1 Directive 91/271/EEC of the Council of May 21, 1991, concerning urban wastewater
collection and treatmentUrban Wastewater Directive; and

1 Directive 2012/27/EU of the European Parliament and of the Council of October 25,
2012, on energy &€iency, amending Directives 2009/125/EC and 2010/30/EU, and
repealing Directives 2004/8/EC and 2006/32/EC.

217. Risks reduction in the construction sector is regulated with a set of Eurocodes for
production of construction materials, design of buildings,astfucture, and other civil
engineering works. They are adopted in almost all EU member states, including Bliégatia
cover the variety of weather impacts on construction and construction materials.

218. Among all EU legislative documents related to urbanirenment, only Directive
2001/42/EC and Directive 2011/92/EU refer to crosting issues, because they offer a set of
methods for assessment of all types of impacts on environment, human health, heritage,
landscape, and biodiversity of any single plagnim investment proposal and make the link
with climate, air, and water quality. The SEAlsoconsider social and economic impacts in

72 Climate Change Adaptation, Risk Prevention, and Management. Draft Thematic Guidance fofickrsk/efsion 2.0,
20/02/2014. Relevant provisions in the legislation
http://ec.europa.eu/regional_policy/sources/docgener/informat/2014/guidance_fiche_climat_change.pdf

73 https://ec.europa.eu/clima/abeug/climatelaw_en

74 For more information, see hitp/ec.europa.eu/jrc/en/reseatolpic/standardgonstructioreurocodes
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longer and shorter terms, the expected cumulative effects and the links with urban environment
structure through analysié the proposed planning norms and system of indicators.

219. As a crossutting issue, adaptation to climate change will affect key EU policy areas
such as cohesion, agriculture, DRM, and environment. A major priority and responsibility for
the EC is tadmainstrean®adaptation by integrating adaptation measures into EU policies and
programs to make them resilient to the adverse impacts of climate change.

2.4. Bulgarian CCA Legal Framework and Policies in the Urban Environment
220. The legislation on CCA, as far as itigts, as well as the overall legislation in Bulgaria,
lies within the competences of the legislative bbdlge National Assembly. The legislative
initiative is a right of the Members of Parliament and the Council of Ministers, through which
the sectoral mistries and agencies exercise their legislative initiative in the different sectors.

Figurell. Structure and main actors in implementing the Bulgarian urban environment policy

Urban Environment policy

Policy decisions: Parliament, Council of Ministers

Implementation: MoRDPW, in coordination with MoEW, MTITC, MC, MH, MLSP, MI, EXEA,
BAS, other competent bodies, local authorities, professional organizations, NGOs

Related policies: transport, water, energy, human health, tourism, heritage protection,
social policy, etc.

Urban Environment policy is part of the Regional development policy
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Source: World Bank design

2.4.1. Legislation and regulatias relevant to CCA for the urban environment

221. Cities are considered responsible for combating climate change, as places with
concentration of functions and activities, consumption of resources, and production of waste
and emissions (including GHGSs). Thered, all sectoral policies and regulations are relevant to

it and have their direct or indirect impacts on the environment as well as on the inhabitants.
There are no legislation acts connected directly to weather or extreme events. Accordingly, the
Bulgaian legal framework is concentrated on three groups of legislative documents: (a) acts
and regulations directly connected to climate change, (b) urban and spatial planning and design
acts and regulations, and (c) acts and regulations in other sectoes;tigdionnected to urban
environment.
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Climate changeelated legislation
222. The Climate Change Mitigation A€ does not address different weathelated
elements such as extreme temperatures, precipitations, storms, and so on, but gives the overall

framewok o f the countryos cli mate <change mi t i
implementation of the government policy on climate change mitigation and for fulfilment of
the countryods obligations under the Uneited N

(UNFCCC) and the Kyoto Protocol to the UNFCCC. The government policy on climate change
mitigation is defined by the National Assembly and implemented by the Council of Ministers
through bylaws, plans, and strategies. The National Action Plan on Cliratey€ (NAPCC)
defines the framework for the policy on climate change in accordance with the EU policy and
the international agreements, mentioned earlier. The Minister of the MoEW, responsible for
implementation of the overall climate change mitigationigyoljointly with the competent
ministers, is responsible also for preparation of a national strategy draft, containing the key
CCA measures for at least a-g€ar period.

223. The Minister of the MRDPW, through its representatives, participates in the Nationa
Council of Climate Change and supports all mitigation actions. The only direct link of this act
to the urban environment is referred to in Article 57, which determines the rules for using a
percentage of the revenues from auctioning of the GHG emid®araaces from installations

for adaptation to climate change for funding research and development in this area,
demonstration projects for reducing emissions, and energy efficiency in different sectors.

224. To implement this agproperly, a better integratio of the climate change mitigation
policy in the respective sectoral policies, including those in the fields of regional and urban
development, construction, and cultural heritage protection will be needed.

225. The Disaster Protection A€tdoes not address e@me weather events, but determines

the general framework of disaster protection activities, including prevention, planning,
organization, recovery, financing, and control. It determines the rules and responsibilities for
disaster protection of health ahi# of the population, environment, and property. The list of
prescribed preventive measures, pursuant Article 6, includes several very important ones for
spatial and urban planning. The most i mporta
categrization according to population likely to be affected, and planning and design standards
for disasteiprone zones. According to the act, the important citiess under the first category

are the biggest cities of Sofia, Plovdiv, Varna, Burgas, and Ruiesyed by the group of cities

with population more than 80,000 (Article 8). There are two more categories for smaller cities
but there is no clear indication how these categories affect the preventive measures
implementation and/or the process of assesd, mapping, and planning.

226. The act gives full description of the system of disaster risk reduction planning, with
scope, contents, and obligatory attributes of the documents at the national, regional, and local
administrative level§’ The obligation tareflect the disaster risks zones from the elaborated

75 Adopted in 2014. Last amended SG 85/24.10.2017

76 Adopted in 2006, last amended SG 13/07.02.2017.

" The system of disaster risks reduction planning includes a National Strategy for Disaster Risk Mitigation, National
Programme for Disaster Risks Mitigation, Regional/Sectoral programmes, District Programmes and Municipal Programmes
for Disaster Risks Migation.
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maps and plans pursuant this act, into the Spatial Development Plans/Mastené&talss
further clarification. Up until now, there are only miegeismic maps of the country and river
basi ns 6ksfmhps.dhiedatter aresaccessible through the MoEW portals, but there is no
free access to the information for earthquake, landslides, and heritage, due to the unclear
regulations.

227. The Regulation on the Conditions, Proceduaes Authorities focarrying outDisaster

Risks Analysis, Assessmemind Mappiné® sets the rulegprocedures and responsibilities for
identifying and assessingese isks and hazards, as well as the rules for mapping anddmaps
adoption, maintenance and conti@mong them are saisc risks, floods, and landslides. This
spatially determined territories under risk are accompanied by a specialized database. The
attributive information should include the averages of potentially affected population,
infrastructure, facilities, and ecomdc activities and all zones for protection of waters, heritage,
and biodiversity in case of disaster. The spatial information with the database and metadata base
should be presented compatible to INSPIRBirective formats and according to the
Geography Mrkup Language Encoding Standard (GML) and Open Geospatial Consortium
(OGC) standards. This is an important condition for easier implementat@imete change

and disastedata in the Spatial Development/Master Plans and for overcoming the main barriers
to data compatibility, accuracy, accessibility, and cost in all spatial planning activities.

Spatial and regional development legislation

228. Urban planning legislation has no direct link to extreme weather events like extreme
high or low temperatures, intéme precipitationsandstorm winds and their consequences, but

plays an important roleegardingr educti on of territories6é vul
through zoning and planning norms. To demonstrate better the link between urban environment
and clmate change, the main spatial planning acts and bylaws are being reviewed.

229. The Spatial Planning A& is the main act, which regulates urban environment
development and ensures its quality and sustainability in relation to climate challenges. The
SpatialDevelopment Plan for a city (Master Plan) or for a municipality is a main tool of the
Spatial Planning Act. Its lardse zoning determines the different development and construction
rules and codes to ensure a sustainable, healthy, and aestheticallyaldecepban
environment. The initiation, commissioning, elaboration, public consultations, and
reconciliation, and the adoption of the plan by a Planning Expert Council and its obligatory
SEA handling, is a long, complicated procedéecording to Aricle 124 paragraph2 of SPA

the minister of regional development and public works gives permissioslaboration of
spatial development plans (Master plaoBurbanizedunits of national significanceamong
which national resortsand of the municipalitiesaccording to the Black Sea Co&patial
PlanningAct. Pursuanto Article 19 pargraph2 of thelatterthe commissioning of the spatial
development plans under Adle 18 pargraphl item 2 of theBlack Sea Coast Spatial Planning
Act, as well as their asndments is done by the minister of regional development and public
works or by the mayor of the municipality, aftegreementvith the minister of regional

78 Adopted in 2012, Last amended SG 9/31.01.2017

9 Directive 2007/2/EC of the European Parliament and of the Council of 14 Marchez@@ilishing an Infrastructure for
Spatial Information in the European Community (INSPIRE)

80 Adopted in 2001, lasimended SG 96/01.12.2017.
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development and public works. These plareconsidered and adopted by the National Expert
Coundl of Spatial Planning and Regional Policyhe Sofia Municipality Comprehensive
Development planMasterPlan) and its amendments enter into force after adoption by the
Council of Ministers, pursuant to Acte 127 para8 of SPA and Aitle 4 of the Sofa
Municipality Territorial Planning andBuilding Act. The rest of the plans are the responsibility
of the local mayors and expert councils.

230. The detailed development plarisrther regulate the land property and functions
transformations, and planning andilding norms implementation. The provisions of detailed
plans are compulsory for planning permission and investment design.

231. According to the provision of Aidle 106, item 5 and Aitle 107, item 6 of the Spatial
Planning Act, all Master Plans or their andments, which are being drafted and approved,
shall determine the areas threatened by disasters. These risk zodefine@in the maps,
prepared according to the ordinance undeickx6, pargraph2 and the municipal plans under
Article 9, pargraphl of the Disaster Protection Adthe plans also determine the necessary
preventive measures and the way of construction and protectican@ogous requirement is
made for the elaboration of the Detailed Blamd their modifications, according to fte 112,
paragraph2, item 12 of the BA. Natural disasters risks reduction in Spatial Development Plans
is ensured by analyses of the state of the environment in identified risk zwhed the
measures proposed both in the Plan and in the Environmeasas#ment hese measuresust

be in line with the measures tife Flood RiskManagemenPlans. The main problems are
related to the formal implementation of the developed schemebasystem of measures, as
well as to the poor control over their implemation.

232. Because the®A Act includes investment design and planning and design of technical
infrastructure, there are certain requirements for the construction of these elements of the
territory, together with t heongectiop Mteyrefertor ms f
fire safety, hygiene, health, noise protection, energy saving and heat conservation, sustainable
use of natural resources, and disaster protedtioBection VI of Chapter Four of th&PA
monitoring of landslide processes andintenance aihelandslide registeareregulated. The

same section introduces requirementspi@iminary consents under Aate 96 pargraphs3

and 4 for realization of fortification/drainage@rksand for construction in landslide arefs

obtainng building permit The esponsibility forlandslide consolidatioms for the property

owner. Bylaws and regulations (issued jointly with other sectoral departments) lay down
requirements for building sustainability and safety.

233. The Black Sea Spatial Dewgiment Acf! determines the specialized norms and
regulation for spatial development and construction on the coast. It also regulates the
responsibilities and coordination of activity of the central and territorial executive authorities
and of the local sélgovernment authorities. With some of the last amendments, the act
prescribes rules for granting concessions. It determines the different protection zones outside

ur banized territories: (a) zone OAO6 (100 m)
prot¢t i on, and (b) zone 06B06 (2 km from zone 06A
and special regime for protecting territoriahd and water e s our ce s . Zone O0AD

81 Adopted in 2007, last amended 2629.03.2018.
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part of the Black Seterritory with a width of 200 m measured fromnet coastal line. The act
includes very detailed information on the rules and procedures for plans and schemes
preparation and adoption, but almost no references to coastal protection from landslides and
abrasion, which are the most devastating events @rcdhst. The critical infrastructure for
coastal defense, constructed mainly intdretory, is subject to bylaws.

234. The last planning act, indirectly connected to the topic of CCA of the urban environment,

is the specialized Sofia Municipalifierritorial Planningand Building Act.®? It regulates the

special rules and orders for commissioning, elaboration, adoption, and amendment of the
Comprehensive Spatial Development Plan of the capital city. It is commissioned after a decision
of the Municipality Coundiand adopted by the Council of Ministéfsrticle 127 pargraph8,

SPA) The mayor mustreport annually to th€ouncil aboutthe progress on the adopted plan
implementation. There are two sets of regulations for functional zérfiogthe city core and

for the urban periphery, but they are generic, and the detailed parameters are given as an
additional document.

235. All these three acts are applied together with the following two regulations for more
detailed zoning and planning norms implementation.

236. Regulaton No. 7 on the rules and norms for the development of the different types of
territories and zoné&%defines the parameters of urban development, depending on land use,
respective functions, and city size by populatiear the territory of Sofia Municipay, the

rules and normare appliedset by Sofia Municipalityl erritorial Planning andBuilding Act.

For the territory of zonéAbdand zonégBo6along the Black Sea coast the rules and norms set by
the Black Sea Coast Planning Act are applied.

237. RegulationNo. 8 on the scope and contents of the Spatial DevelopmentRlafines

the basic text and graphic materials and their mandatory parts. An element of the analytical and
strategic part is the analysis of the state of the environment and its vulnerabditgnate
change, while the final pamiustpropose measures for reducing the harmful effects of planning
proposals. The graphical part accompanying the explanatory brief includes also a scheme of
risk areas and areas designated for recultivation, bte gfien it is being formally presented.

238. The Environmental Protection A requires a mandatory SEA of the Spatial
Development Plans discussed earlier and an assessment of the detailed development plans,
which include all the components and factors relédecliimate changésclimate, air quality,

water, earthquakes, human health, and so on. The rules and procedures for carrying out the
environmental assessment of plans and programs are determined by a special regulation which
transpose®irective 2001/42/ECIn the preparation dhe environmental assessmeagtevant
legislation regarding the different components of the environment is also being observed.

82 Adopted in 208, last amended S@&1/10.04.2018.

83 Adopted in 2004, last amended SG 21/01.03.2013.
84 Adopted in 2001, last amended SG 01/10.02.2015.
85 Adopted in 2002, last amdad SG 96/01.12.2017
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Figurel2. SEA of the Comprehensive Development Plan of Sofia city and r&afiiipality (20®)
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Figurel3. SEA of the Comprehensive Development Plan of Sofia city and Sofia municipality
amendments &dopted in2009)
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Source: SEA of the Comprehensive Development Plan of Sofia and Sofia municipality amendments, 2009. Troeva
Consult Ltd.

239. Planning practice in the country demonstrates many different standards in the
elaboration and approlvaf development plans and their environmental assessments, which
speaks of extremely limited administrative and expert capacity. Even if existing legislation is

to include additional texts requiring incorporation of integrated risk assessment schemees of t
territory and thus to better motivate project proposals, the issue of available professionals with
the necessary knowledge and skills to carry out such an assessment remains open. This poses a
series of questions not only to lawmakers, but also to adad@stitutions training staff,
professional organizations, and approving units in municipal administrations and specialized
bodies.
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240. The Regional Development A€idefines the system of hierarchically related documents

for regional and spatial developmeat, the national, regional, district, municipal, and city
administrative levels, described in Chapter 1. These documents do not directly address the
issues related to temperature and precipitaibanges buinclude sections that set out
measures aimed kmiting climate change effects.

241. Both groups of documents have similar analytical parts and differ mainly in their
strategic parts. The first group of regional development strategies and plans have also a financial
framework and implementation program.ef$econd group of spatial development documents
defines the territories and areas for realization of these development proposals with their spatial
dimensions. They must include also the areas, threatened by different natural disasters. The
scope and conie of these documents, and the rules and procedures for their preparation, are
determined through bylaws and methodological guidelines. An obligatory part of all of them
are the disastaisk zones and vulnerable groups identification, appropriate measndes
projects targeted for risk reduction, and development of an investment program with clear
implementation stages, responsibilities, and funding sources.

Figurel4. Hierarchical system of regional and spatial planning in Bulgari
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Source: NCSD 2ap925.

86 Adopted in 2008, last amended SG 58/18.07.2017.
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2.4.2. Crosscutting legislation

242. The Regional Development Act and Spatial Planning Act link to many other laws that
directly or indirectly affect the urban environment and safeguard its quality.

Environmental legislation

243. The Proteted Areas A& regulates the categorization of different protected areas and
sites, their designation, protection, use, maintenance and management, irrespective of their
ownership, status, and location, thus playing an important role in improving uniaeclil he
provisions of the Biodiversity A8 play an important role in spatial and urban planning for
integrated management of Natura 2000 sites, especially the ones within the urban regulation
boundaries, as well as for protection of urban biodiver3ibe sectosspecific laws for air,
water, | ands, and soil protection are consi
environmental assessment of plans and programs (SEA) of the investment projects (EIA), and
of the compatibility of plans, programsiojects, and investment proposals with the objectives

of the protected areas, are prepared according to the adopted ordinances. The SEA and EIA
have a special chapter on climate and quality of air.

Energy legislation

244. The Energy A& guarantees the detivy and distribution of the energy in the urban
environment, its efficiency, and safety use. Most important for the urban environment,
especially for bigger cities, are its provisions for cogeneratioaddition, he Enegy from
Renewable Sources ABregulates the production and consumptioérgyfrom renewable
sources anthe mplementation of measures in residential, public and commercial buildings,
thus reducing greenhouse gas emissions and limiting the nemagigets ofclimate change.

The Enegy Efficiency Acf!in its Chapter 1| Section |l sets the requirements for energy audit
of all types of buildingd residential and neresidential, new and existing ones, which are the
subject of reconstructioEnergy characteristics requirements argestttio mandatory periodic
inspection once every five years and, if necessary, updetereflect technological
developments in the building sector (& 31, pargraph 5). The implementation of the
requirements of this act related to design and cartgtruare prescribed by the Spatial Planning
Act. The building codes about the energy characteristics and the requirements for projects are
determined by Regulation No.7 for Energy Efficiency of Buildiagd its last amndment?

Building codes, particully concerning extreme temperatures

245. The building codes are incorporated in the Spatial Planning Act and its bylaws. There
are no special regulations about extreme temperatures except for constructions and construction
materials. The transposition of the rBaode$® and harmonization of the existing Bulgarian

State Standards for building materials, technologies, and constructions guarantees their seismic
and fire resistance, energy efficiency, and other environmental requirements. An integral part
of Eurocods are national applications with nationally defined parameters, including hazard

87 Adopted in 1998, last amended SG 96/01.12.2017.

88 Adopted in 2002, last amended SG 76/19.09.2017

89 Adopted in 2003, last amended SG 58/18.07.2017

% Adopted in 2011, last amended S&/08.05.2018

91 Adopted in 2015amended SG 103/28.12.201Fst amended SG8/08.05.2018

92 Adopted in 2005, last amended S&2.11.207

93 Eurocodes National Annexes. Bulgarian Institute for Standardizatipr/www.bdsbg.org/en/pages/page_71.html
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maps of Bulgaria's seismic zoning and certain national parameters and applications for seismic
building construction, in accordance with Eurocode 8 and climate maps for plaetsrof
temperature, wind, and snow in accordance with the climatic zones of the country and Eurocode
requirements.

Transport regulations

246. The urban mobility planning is subject Regulation No.2 for Planning and Design of

the Transport Communication $gms in Urbanized Are&4.It has no direct link to the CCA.

The recent extended provisions for the bicycle network planning and design reflect the overall
policy of the country for smarter amthvironmentallyfriendly mobility, thus affecting directly
thequality of air and human health.

Land use and management laws

247. The Agricultural Lands Protection Aétand the Forest Attare the two fundamental

laws for land use, maintenance, and management of these territories, outside of the urbanized
ones. The harmomation ofbothwith the Spatial Planning Act is accomplished to some extent

by common provisions and bylaws, regulating permissible constructions. The agricultural and
forest landuse transformation into urbanized land is under the jurisdiction of sésgislhtive

fields, but despite the complicated procedures, there are poor results in limiting urban sprawl
and protection of the fertile land. The Forest Aldtodetermines the rules for fire protection
zones maintenance. The lanse planning issues aaso related to the Cadaster and Property
Register Act’ which identifies among other things the administrative and-lasde z one s 0
boundaries, ownership, water resources, and rules for cadaster mapping.

Water supply legislation

248. The Waters Aétransposes he EU Wat er Di r e cregulatesthg 2 00 0/
ownership and management of waters and water systems and facilities, aiming at integrated
management. Its main objectives are supply of good quality surface and groundwater, reduction

of pollution, praection of surface waters, groundwater, and waters of the Blaék @ka&lated

to urban environment and human healflne water supply and sewerage in the human
settlements are managed as part of the overall water policy of the country and according to th
adopted national strategies. Planning and design of these two systems are regulated by the
Spatial Planning Act and by the special regulations on technical issues and norms.

2.4.3. Strategies and plans related to CCA for the urban environment

249. The only nationakcale document, directly related to CCA, is Nwational Climate
Change Risk and Vulnerability Assessment of the Bulgarian Economic Sectqra014° It
includes a thorough analysis of the methodologies, applied in other countries, andya clea
structured common framework for the assessment of different sedioes.assessment
separately discussdseturban environmeuindin particularthe canstruction and infrastructure
sectors The analysis covetbehistorical development of Bulgarianieis and towns, processes

94 Adopted in 2004, last amended SG 33/23.04.2017.
9 Adopted in 1996, last amended SG 58/18.07.2017.
9% Adopted in 2011, last amended SG 58/18.07.2017.
97 Adopted in 2000, last amended SG 58/18.07.2017.
98 Adopted in 1999, last amended SG 58/18.07.2017.
99 http:/Mww.moew.government.bg/static/media/ups/tiny/file/Climate/Specialna_chat.pdf
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of urbanization, housing pattexrandthe structure and some norms for urban green areas. The
classification of the citieslerivesfrom existing regulations with five categories of human
settlementsSix types of urban areaseidentifiedd with high, medium, and lowise housing,

public areas, industrial areas, and green areas, considering different types of density and average
planning indicators for evaluation of extreme high temperature and precipitation impacts. The
assessmenf climate change risks and vulneralggis based on the IPCC scenarios and
determines the ur ban e n uadthe expeatedinipacts & thé gewod r e me
up to 2035when no dramatic changes in the climatic conditions are expéatearding tothe

findings and the projections, usedtlvis analysisthe urban environment sector will be one of

the potentially most vulnerable to increased average temperatures, especially during summer,

as well as increased hiontbe relanaechasgefwill paxtipuartyt e d e
stronglyaffect6t he | arge cities, with substantial (i
housing complexes, the majority of which are

250. Adaptation plans for climate changethé local level are mainly prepared under the
Covenant of Mayorsnitiative. Good examples are those for the cities of Sofia, Burgas, and
Dimitrovgrad®°

251. Another group of documents sibeen prepared for the prevention of natural disasters,
the reduction oharmful effects on the urban environment, infrastructure, and population, and
the recovery of damage:

f TheDisaster Risk Reduction Strategy (20142020)°! identifies the main risks to the
country (earthquakes, floods, landslides, forest fires, stormstanails and so on) and
the institutions, responsible for disaster risk reductmmprising & ministries and
theirdepartments, regional administrations, municipalities, emergency medical centers,
medical and health care establishments, legal entitiésale traders, voluntary units
and units of the Armyandthe General Directorafer6 Fi r e Saf ety and Ci
of the Ministry of Interior (MI).

f The National Program for Disaster Protection (20142018)°? specifies the

obligations of the Ministeof the MRDPW for monitoring landslide areas in the country
and the abrasive and erosion processes along the Black Sea and the Danube coasts.
Through the RIA, the minister manages national roads and their operational
maintenance and provision of evacuatimutes for the population. Through state
owned water and sewerage companies, the minister provides protection of water sources
and water supply systems, controls the development and implementation of emergency
plans for these companies, including watepmy for drinking and firefighting
purposes in disaster areas. (S)he also coordittae®sllection of information related
to water supply and sewerage, during eradicating the consequences of disasters,
accidents, and catastrophes.

252. The documents that fow are indirectly connected with CCA, but important for the

100 Strategy for Sustainable Energy Development 22020 Burgas Municipality
http://www.burgas.bgfaloads/3beab17266cba23990bf26a6bd16dcfc.pdf

101 Disaster Risk Reduction Strategy 202820, http://www.nspbzn.mvr.bg/NR/rdonlyres/DA55BDE88B-4223 A81E-
7BBE41A548D1/0/DRR_Strategy.pdf

102 National Programme for Disaster Protection 2020, https://www.mv.bg/docs/defaut
source/strategicheskidokumenti/A1IE90D8& Nac_Prog_Zgdf.pdf
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overall Urban Environment, standard of living and vulnerability reduction.

1 The National Strategy for Management and Development of the Water Sector in
the Republic of Bulgaria,'°® accompanied byraAction planfor the shorterm (2013
2015), mediunterm (20162021), and londerm (20222037) perspectivesdopted
by the Council of Ministers in 2012 (SG No. 96/06=12=20%&)main longterm aim
is Sustainable use of water resources, ensuring eobtkst of the present and future
needs of population and economy, as well as water ecosgstégrasiocument offera
comprehensive analysis and evaluation of the water sector, the main institutions and
services providefscapacity and the main prioritider the national policy for water
resources protectiodmong the main threatf®r the population and the econorase
global climate change and drought risks.

1 The Strategy for Development and Management of the Water Supply and
Sewerage in the Republic of Blgaria 2014 2023 is being implemented. Drinking
water shortages are monitored arwhtrolled andplanned to be reduced after the
implementatiornof the integrated water supply plans in some cities and towns. Water
supply systent&and facilitie®planningis carried out through (a) regional general plans
for water supply and sewerage and (b) master plans for the water supply and sewerage
system in agglomerations (human settlemenit) over 10,000 equivalent inhabitants.
The monitoring results of the Natial Action Plan are envisaged to be reported in 2017
and in 2021.

1 The main planning documents for integrated water managexntrgregional level are
the River Basin Management Plans (2016021)'%which have the task to provide
enough water of requireduglity and quantities for the needs of the population,
economy, and ecosystems. TR®od Risk Management Plans (201i6021)!6
designate flood hazard and risk zones, which have to be considered when preparing
municipal Spatial Development Platisus proteéhg the population and building stock.
Both types of plans, elaborated for the four river basins and their Environmental
Assessmenjsvere adopted by the Council of MinistémsDecember 2016Theyoffer
measures for river watérand ecosystendprotection and for managg climate change
risksat themunicipal leveland includeall responsibilities for the main actors involved.

1 The National Strategy for Reducing Poverty and Promoting Social Inclusion
2020 targets the most vulnerable populafioaging, sick disabled, poor, Roma, and
homelesslt is based on a national target to reduce the number of people living in
poverty by 2600 by 2020The envisaged measuraisn at improving opportunities
to find jobs and return to the labor market, education amdirigs improvng of social
services and social assistance, pilong shelter and decent housing, and pdaw)
accessible urban environments. Partnership and interaction in the fields of education,

103 http://www.moew.government.bg/bg/nacionakteategiyaza-upravleniei-razvitie-na-vodniyasektorv-republika
bulgariya/

104 http://Iwww. mrrb.government.bg/bg/strategiyarazvitie-i-upravienienavodosnabdyavanetiekanalizaciyatav-
republikabulgariya20142023g/

105 http://earbd.org/indexdetails.php?menu_id=609

106 https://www.bsbd.org/bg/page_purn_bsbd.html

107 https://Iwww.mlisp.government.bg/index.php?section=POLICIES&lang=_Brg&9
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health, employment, and social services are considergghtuyly for pursuing common
objectives for social inclusion.

1 Methodology for analysis, assessment, and mapping of the seismic risk of Bulgaria
is under development by the National Institute of Geophysics, Geodesy, and Geography
at the BAS, commissioned blye MRDPW, and due by November 2017.

253. All these documents upgrade information, generate new knowledge, and contribute to
CCA awareness development.

254. The following documents(see Figure 14) are major implementation tools for the
RegionalDevelopment Act andtial Planning Act.

255. The National Strategy for Regional Development of the Republic of Bulgaria

(2012 2022)\% aims at social, economic, and spatial cohesion, and reduction of disparities
among the regions. It develops the regional profiles of all six Nolaeme of Territorial Units

for Statistics (NUTS) Il regions and makes proposals for some of the decisions on critical issues,
such as concentration of vulnerable and disadvantaged groups, reduction of disaster areas risk,
technical infrastructure develont and reconstruction, and urban and sh@gglomerations
development.

256. The National Concept of SpatialDevelopment for the period 20182025 s the

first nationaiscale document of this type, which reflects the state policy for protection and
effective use of the territory of the country and is a first attempt to coordinate sectoral policies.
Based on a wideldiscussed set of criteria and indicators, the classification of the cities has
been provided and their eligibility for European funding deteechilhe document has been
used for the purposes of the OPRG (2@BR0) and in some other operational programs as a
source of additional project selection criteria. The ambition to integratieeadhtural disaster

risk territories and zonesas not fulflled, due to insufficient informatioavailability, limited

time, and the obligations of the MOEW to prepare a single national strategy by the end of 2016.
The projected institutionalization of the document, monitoring, and control on implementation
have mt been done yet. The obligatory midterm assess$imas not been commissioned.

257. The abovenational scale strategic documents determine the framework for further
development of the priorities on lower hierarchical levetginstreaming environmental
protecton and natural disasters risk managenmotregioral, district and municipaktrategies

and plans

258. Urban management and planning in Bulgaria are done through Spatial Development
Plans/Master Plans of municipalities and cities. To stimulate the rataio of municipal
Master Plans, and to ensure controlled development of areas for future investment initiatives
and municipal infrastructure (and other) project&inded under the Regional Development
Operational Programme and the Rural Developmentr&nogei the Spatial Planning Act
(2012) was amended. Furthermore, the MRDPW set deadlines for the preparation/updating of
municipal Master Plans thatfinancially suppoi with state budget. According to agreements,
signed in 2014 with the former Minigtrof Investment Design, funds were transferred to

108 http:/Mvww.mrrb.government.bg/docs/310bfoe48ed5017ab7b4e386b01ca437.doc
109 hittp://www.bgregio.eu/media/Programirane/NKPR_28012013_Last_en.pdf
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beneficiary municipalities to an amount of about BGN 3.7 million. In 2015 and 2016 the
MRDPW signed agreements with 188 beneficiary municipalities, transferring BGN 3.1 million

in 2015 and BGN 2.1 milliomi2016. The transferred funds turned out to be considerably lower
than budgeted. Consultancy costs had gone down, while consultation and approval procedures
took a long time. The deadline for implementing the agreements concluded in 2015 and 2016
is until the end of the budget year 2018. The projected budget for 2017 is BGN 4.5.Hllion

259. Updated City Development Plans have been prepared for some cities such as Sofia,
Plovdiv, Varna, Burgas, Ruse, Stara Zagora, Shumen, Velingrad, Asenovgrad, Dobrich,
Kardzhali, and Blagoevgrad.

260. Monitoring strategies to ensure that thealegequirementgor extreme temperatures,
flood/storm, wild/forest fire, and urban water supply/shor@geimplementedare envisaged
throughspecific legally binding document®r instarce on floods prevention monitoring and
assessment, according to the Water Act.

261. Over the pasyears, communication strategies or plans with identified target groups and
clear representation at an early stagere prepared for most EU funded programmes and
projects. Public discussions and public consultation with stakeholders are obligatory. For
example, the NCSD has regulakyen reported upat informal Council of Ministers meetings

and in 38 different audiences and format forums. The Integrated Plamdan Regeneration

and Development of the capital city of Sofia was presented at over 120 different forums, round
table discussions, public discussions, thematic focus groups, exhikatmatns different media

and at all commissions of Sofia Municiggliand Sofia Municipality Council. All Spatial
Development Plans and SEAs are subject to compulsory public hearings. The culture of
di alogue and consensus building, as wel/l as
gradually evolving, albe#t a slow pace.

262. The review of the national legislation for planning and building the urban environment
and the planning practices shows that the main gaps are in the process of monitoring and control
on the implementation of the adopted strategies, p&antsprojects. Fundamental deficiencies

are a result not only of limited administrative capacity at different levels but also of expert
capacity and knowledge for better quality strategic regional and spatial development
documents, incorporating climate attion measures.

2.5. Institutional Framework and Stakeholder Community in Bulgaria

2.5.1. Institutional framework in urban environment sector

263. The regional policy in Bulgaria, part of which is the urban development policy, is
governed by the MRDPW. It sets the legamework for regional development, spatial
planning, investment design, construction, and construction supervision. The Minister of the
MRDPW carries overall responsibility for the development of the road infrastructure together
with the Minister ofthe Ministry of Transport, Information Technologies and Communication
(MTITC), theformersupported by the Road Infrastructure Agency (RIA).

264. The development and management of the water supply and sewerage sector and the

110 http://www. mrrb.government.bg/bg/normativaktove/obstustrojstveniplanove/
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activities for prevention of the harmfaffects of waters within the settlements are carried out
with the help of the Water Supply and Sewerage Directorate, which plans and coordinates the
water supply and sewerage sector at the national level.

Figurel5. Structure and main actors in implementing the Bulgarian climate change policy

Climate change policy

Policy decisions: Parliament; Overall implementation responsible: CoM; Competent authority: MoEW
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Source: World Bank design.

265. The public works and geprotection are managed by the pestive specialized
directorate. On the territory of the country, there are three state companies-foogetion-
in Varna, Pleven, and Pernik.

266. The Minister of the MRDPW also carries out the state policy on the development of
legislation in the fieldf design and construction and on their harmonization with the EU law.

In these activities, (s)he is assisted by the Technical Rules and Regulations Directorate. In
addition, (s)he controls the activities of the Managing Authority of the OPRG and all other
programs for crosborder cooperation with Romania, Greece, Turkbg,former Yugoslav
Republic of Macedonia, and Serbia, and coordinates the implementation of the Danube
Strategy. The latter responsibilities are usually transferred to dhe @éputyministers.

267. An important task of the MRDPW in the coming years is to make the Housing Policy
an integral part of the regional policy of the country, starting witdoption of a new National
Housing Strategybased on the World Bank's housing sectoesswentlt is envisaged to be
accompanied by several programs, focusing on the main identified problems in the sector,
including updating the legislation and the institutional framework, energy renovation of
residential buildingsaffordable housing for yung people andor people from vulnerable
groups.etc This policy isimplementedy the specialized Housirplicy Directorate
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268. The state policy on limiting climate change impact is determined by the National
Assembly through the Climate Changéigation Act (CCMA)!!and is implemented by the
Council of Ministers through the bylaws of Article 5 of this act and the plans and strategies
under Articles 8 and 9. The Minister of the MOEW is the competent authority for the overall
implementation of the stagolicy on climate change mitigation, and (s)he may delegate his
powers under this act to other officials.

269. The state policy on water management in Bulgaria is carried out by the MoEW

and its Water Management Directorate.lt is aimed at achieving and maintaig good status

of all underground, surface, and marine waters and integrated management. In this activity, this
ministry is assisted by 4 River Basin Directorates and 16 Regional Inspectorates for
Environment and Water, which along with the rest of thetivities carry out control over the
wastewaters.

270. At the national level, a Disaster Risk Reduction Council was created as a permanent
body to the Council of Ministers to ensure coordination and cooperation in implementing the
state disaster protection lmy. The council performs the functions of a national disaster risk
reduction platform in implementation ¢iie Hyogo Framework for Action 2002015 and
Sendai Framework for Disaster Risk Reduction 2@030. Thecouncil, consisting ofa
chairperson and embers, is chaired and represented by the Minister of the MIl. Members of
the council are one representative of eaah n i sofficeyofesrepresentative of the National
State Security Agency, the State Reserve and Wartime Stocks Agency, the NucleaoBRegula
Agency, the National Association of Municipalities in the Republic of Bulgaria (NAMRB), the
Bulgarian Red Cross, the BAS, the Bulgarian Chamber of Commerce and Industry, and the
Bulgarian Industrial Association; up to three representatives of higlweagon institutions;

up to three representatives of research institutes; up to three representativespaifinon
organizations; and up to three representatives of legal entities, dealing with disaster risk
reduction. The Director of Directorate GenestFire Safety and Civil Protection (DGFSCP)

of the Ml is the Secretary of tleuncil.

271. Districtand municipal Disaster Risk Reduction Councils were established at the district
and municipal leveldased orArticle 64a, para. 1 and Article 65a, para. fittee Disaster
Protection Act.!?

272. Pursuant to Article 29 of the Disaster Protection Act, the coordination ohttsef the
Unified Rescue System is carried out by the operational centers of the DGFSCP at the MI.

2.5.2. Stakeholder community in Bulgaria

Governmetal institutions

273. Urban environment related institutions with respect to CCA are all ministries with their
respective units and state agencies, which in some ways are responsible for management of
different risks. The MRDPW has a leading role, becauseeoivitie range of activities, related

to spatial and regional development policy, housing, water supply, landslides, and construction.
The most relevant bodies at the ministry are the following:

111 Adopted in 2014last anended SG 85/24.10.2017
112 Adopted in 2006, Last amended SG 13/07.02.2017
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Gener al Director at Rrog@8nmngRegiondy i DePélaopmagt
Directorate O6Spatial Planning and Admini
Director atRelesantReghumh ia¢ alons 6

Directorate O6Water Supply and Seweragebd
Directorate O0Geoprotection and Public Wo
Directorate 6Housing Policyo

Directorate for National Construction Control

National Building Research Institute (NBRI)

NCRD

Geoprotection state companies in Varna, Pleven, and Pernik
RIA

In addition, the MRDPW shares the responsibilities in climate change mitigation and
adaptation and DRMith other governmental institutions:

MoEW

o EEA

0 River Basins Directorates

o Regional Inspectorates of Environment and Waters
Ministry of Energy (ME)

0 Sustainable Energy Development Agency

Ministry of Health (MH)

0 Regional Health Inspectorates

Ministry of Culture (MC)

o National Institute for Immovable Monuments of Culture
Ministry of Labor and Social Policy

o Agency for Social Support

MTITC

Ministry of Tourism

MI

Ministry of Economy

Professional communities and bodies
275. The main professional bodi@svolved in tranposition of the international standards
and codes in Bulgarian spatial and urban planning and in the construction sector are the
following:

T

= =4 =4

Union of Bulgarian Architects

Chamber of the Bulgarian Architects

Union of Planners in Bulgaria (UPB)

Chamber of Enigeers in the Investment Design
Chamber of Surveyors
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1 Chamber of Civil Engineers
1 Bulgarian Construction Chamber

276. They are registered as public Rprofit organizations under the Ngmofit Legal
Persons Actl®whereby their status is nongovernmental, and thetivities are governed by

their respective statutes. Most of them through their representatives participate in different
working groups in the international and European professional organizations, including the ones
on CCA. They take part in the tramsition of the European regulations in the national
legislation and provide expertise on the legislative initiatives of the Parliament.

Academic and research institutions

277. Considerable work should be done by the academic and research institutions for the
development of CCA strategic documents at the local level. They are responsible for providing
the appropriate knowledge and skills and are among the key stakeholders in the process of
research, planning, implementation, and evaluation of adaptation ofZmently, involved

in this endeavor are the following organizations:

1 Institute of Meteorology and Hydrology, BAS

1 Institute of Geophysics, Geodesy, and Geography, BAS
1 Institute of Oceanology, BAS, Varna
1

UACG:

o Urban Planning Department

o Faculty of Structual Engineering
o Faculty of Hydraulic Engineering

1 TU, Sofia
T SU6st. KI. Ohridskio
1 University of Forestry (UF)

Private sector

278. It is difficult to analyze the private sector due to lack of dditeurrent expert capacity

and projectsand the different forms @égistration. Many initially registered nagovernmental

and nonrprofit companies subsequently registered as commercial companies to carry out
commercial activities. The information from both the Registry Agency and the Internet is
misleading, because dhe lack of any information on the expertise and capacity of the
corresponding organizations. Singlarty private companies work with pdime consultants,
depending on the nature of the procurement and these consultants are highly mobile. This is one
of the obstacles to developing knowledge and capacity. The overall conclusion is that in the
private sector there are many small consulting companies in the field, which htwaresesry

limited capacity to deal with CCA plans and programs.

113 Adopted in 2001Last amended SG 103/27.12.2016
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NGO sector

279. Themain actor among the NGOs in Bulgaria is the NAMRByhich works mainly

with mayors and chief architects of the municipalities, supports their initiatives, and represents
them in the governmental structures, in the EU and in the Assembly of the Eur@mpansk

The specific issues on CCA are within the scope of the regional organizations, such as
Association of Danube Municipalities, Association of Black Sea Municipalities, and
Association of the Mountainous Municipalities. The establishment of the netivBtack Sea
NGOs''®is an attempt at better cooperation and capacity building.

280. The representatives of the NGO sector in the country are active on issues related to
environment quality, air pollution, and drinking water, as well as green system preservatio
They actively participate as consultants during municipal Spatial Development Plans
elaboration and their SEAs, in public consultations and expert councils. Among the NGOs with
experience in CCA, there are several that deserve mentioning

281. The Center for Energy Efficiency - EnEffect,'*®founded in 1992 in Sofia with the

initial financial support from the Battelle/Pacific Northwest National Laboratory (United
States) in cooperation with the U.S. Environmental Protection Agency, U.S. Department of
Energy, andU . S. Agency for I nternati onal Devel opt
knowl edge and information transfer was the
network for energy efficiency in 1997.

282. The Agency of Sustainable Development and Euroiegration - Ecoregions
(ASDE)*” was established in 1998. It recently works in the field of integrated data management
in support of resilience, harmonization with the UN Land Cover Classification System (LCCS),
and the new global standard 1ISO 194@ and Mver Meta Language [LCML]), and in some
crossborder cooperation projects for the Lower Danube.

283. The Bulgarian Green Building Council (BGBC)*'®was founded in 2009 as a ron

profit organization, focused on sustainable construction. It promotes the implepremiiati
international building standards, design practices and technologies, green building and design
policy advocacy, information exchange, and education. In 201totmeil registered a BGBC
Academy to provide training on sustainable construction, upkEmming and design, energy
efficiency, green building materials, and innovative practices. It is an authorized provider for
German Sustainable Building Council (DGNB) and Leadership in Energy and Environmental
Design (LEED) green building certificatiogsgems.

284. Sofia Energy Agency(SOFENA)}*was established in 2001 under theMu | t i annua
programme for the promotion of energy efficiency in the European Uniori299@® 06 ( SAVE
II). As specified in the contract with the EU, the newly established agencies,
ENERGIEBUREAU LIMBURG (Holland) and APEA (ltaly) are partners of SOFENA

(Bul gari a) and wil|l coordinate their activi

14 http://iwww.namrb.org/internationalooperatiorandeu
15 http://www.bsnn.org/projects.html

116 http://www.eneffect.bg/

U7 http://Iwww asdebg.org/index_en.php

18 http://www.bgbc.bg/en/

119 http://sofena.com/en/abous/
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SOFENA is @a NGO and a noiprofit legal entity. Among the founders are Sofia Municipality
andthe State Energy Efficiency Agency. Its main aims include as3iSbfia Municipality in
developing a sustainable energy policy and models for Sofia Municipality energy planning.

285. Regional Agency for Entrepreneurship and Innovations Varna (RAPIV),
establibed in 2002, is a negovernmental utilitarian neprofit organization carrying out its
activities for public benefit, for stimulating regional economy through the development of
entrepreneurship and innovations. It works on energy efficiency innovahdrS@A.

286. Sofia municipality has a long experience in partnerships. With a view to improving the
activities of NGOs, it put forward the idea for better legitimation, which resulted in the
formation otheNGOs 6 coal i ti on. The acreenSofaCleamtechr on me
Bulgaria, Shelter for Humanity Foundation/Habitat Bulgaria, Transformers Association, Spasi
Sofia (Save Sofia)For the Earth, Second Chance, Bluelink Foundation, EcoCommunity
FoundationPlovdiv Energy AgencyAlternative Energy (Bugas) andmany others throughout

the country-?°

287. The most successfilGOsare tloseworking in close cooperation with the Bulgarian
municipalities and those working with the methodological and financial support of international
and EU organizations and fusnd

288. In cases of emergency, the coordination and communication among the different
institutions and structures takes place through the communigaf@mation centers of the
MI, according to Article 29 of the Disaster Protection Act.

2.6. Financial and Humandgources in Bulgaria

289. The main sources of funding for adaptation to climate change and for dealing with
emerging disasters in the urban environment are the state budget, municipal budgets, and the
EU's structural funds.

290. When the financing is at the expersfethe state budget, according to the Disaster
Protection Act, the financial resources for the implementation of the National Programme for
Disaster Protection 2012018 are being provided through the budgets of the respective
ministries and government dapments and through budgetary relations of the municipalities
with the central budget, stipulated by the State Budget of the Republic of Bulgaria Act for the
respective year.

291. Each ministry and local government authorities responsible for a specifi¢yaatidier

the program must have #p-date estimates of the necessary costs for activities in the field of
their commitments to the program implementation. Each institution is expected to specify which
policy and prograntelated activities will receive fimeial support.

292. The funds for the implementation of the program need to be budgeted by the respective
budget spenders. They must be declared by ministries and agencies each year during the
budgetary procedure for the year in question.

293. Pursuant to Article & of the Disaster Protection Act, the Interdepartmental Commission

120portal of the NGOs in Bulgaria http://www.ngobg.info/en/index.html
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for Restoration and Assistance to the Council of Ministers adopts a decision to allocates funds
from the reserve for contingencies and/or emergency expenditures in the part for prevention,
containmentand overcoming of consequences of disasters and controls their target spending.
The decision of the commission is approved by the Council of Ministers.

294. The Council of Ministers sets a limit ab less tharl5 percent of the funds under the
cortingency and/or emergency spending for preventmmmtainment and overcoming of
consequences of disasters to finance: preventive and preparedness responsefemtivities
disaster riskmitigation programmeas complementary funding to the approveddet of the
relevantcompetentuthority and/or to funds provided from other sources.

295. The financial materialandtechnicalensuring of disaster protection is provided by the
budgets of ministries and agencies, municipal budgets, commercial companie®land
entrepreneurs for their properties, the structural funds of the EU, and other sources.

296. One of the strategic priorities for national funding during the PRQ20 programming

period identified in the countr yéctvityRuadrat ner st
green economy for susf{paimablteg, gdewti m&d lats &
Change, Prevention, and Risk Managemento. (.

through which Bulgaria participates in the implementatifotme Cohesion Policy, the Common
Agricultural Policy (CAP), and the Common Fisheries Policy (CFP) 22020, is thematic
objective 5, focusing on Opromoting adaptat
management 0. Key ar themrmtic objectifewane (h) investmeanhattwities t hi s
to prevent and manage the risk of climate change and (b) public policy and building
administrative capacity to adapt to climate change.

297. Among the European Structural and Investment Funds (ESIF), the ERDEhan
Cohesion Fund can finance activities related to the following:

1 Reduced risk of landslides, floods, and droughts;

1 Building a National Water Management Center in real time; and

1 Capacity building for effective and efficient climate adaptation, preventiad risk

management.
298. The Operational Pr ogr am202D)Rdrects dunds foritme Gr o w
renovation of the cities under Priority Axist Sust ai nabl e and I ntegrate

and allocates it to cities, approved for support by th&RNC
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299. Priority Axis 1 stipulates financing of integrated urban trarngpajects, which should

aim at improving urban mobility and reducing environmental pollution. In addition to the
renovation of residential areas and buildings, important cultural assets and economic zones with
potential and investment interest will be ogated as well. The IURDP envisages the
replacement of the underground infrastructure during renovation of the urban open spaces. The
IURDP of Sofia includes among its priorities renovation of two of the biggest urban parks, thus
ai ming at (pital eitg and imgadved gualgy ofcthe environment.

300. The other priority axes related to the regional educational, health, and social
infrastructure, will also be implemented in settlements that need to update these important sites
and buildings and adaphem to climate change. The energy efficiency of buildings is a
horizontal priority for which 20 percent of the program's financial resources are allocated.
Financi al priority 1 is related to dAprovi di
renewabé energy in public infrastructures, including public buildings and the residential
sector. o

301. Other funding opportunities are offered by the LIFE and Horizon 2020 programs. LIFE
Climate Action is a new subprogram of the LIFE Program for the Environment landt€
Action 20142 02 0, wi t h amillon. dIgEGlimatefActionSh&s4our key climate
adaptation tools, covering grants for project activities innieenberstates, including CCA
projects. The Framework Programme for Research and InnoyHimozon 2020 has as one

of its six key areas for funding climate, resource efficiency, and raw materials activities (2015
Partnership Agreement).
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302. Surveys show that in recent years the largest number of disaster risk prevention activities
have been fundednd implemented by the municipalities in Bulgaria, despite their limited
budgets. Funding the activities of the NIMBAS, including its equipment and salaries is one

of the bottlenecks. It is not by accident that in 2016 a proposal was made to close @lown th
highest weather station on the Balkan Peninsula at Musala Peak (2,925 m), due to financial
shortages and poor working conditions. The wages of the workers4haglrgtations are also

very low. These are important units with unique expertise and exjeri needed to provide
information and carry out observations and analyses of climate change in the country.

2.7. Urban Environment Sector Participation in CC(A) Specific International
Cooperation or Information Exchange

303. The participation of Bulgarian cities ICCA-specific international cooperation in the

field of urban environment depends both on the subject of the corresponding international

conventions, agreements, and projects, as well as on the requirements toward the size and status

of the partner citiesThis explains why cities with important administrative functions and which

are regional and municipal centers have limited access to international and European programs

and projects, when their inhabitants are less than 50,000 or 30,000 people.

304. The paricipation of the urban environment sector in specialized international
cooperation can be considered under different headings:

1 Participation of the Bulgarian urban environment sector in international information
exchange platform/databases;

1 Participatonof t he Bul garian urban environment
reports (including EEA reports);

1 Participation of the Bulgarian urban environment sector in international projects, related
to environmental issues, or building a network for codpmraand/or information
exchange;

1 Participation of Bulgarian regional and administrative units in projects, related to
environmental issues, collecting data, building international databases, platform, and so
on, all with direct aspect or connectediutbanenvironment and climate change; and

1 Projects, closely related to environmental issues, territorial aspect, with eligible partners
regions, and municipalities.

305. Details about the current networks, programs, and projects in which Bulgaria takes part
are gven inAnnex 10.

306. Smaller municipalities and cities are not eligible for participation in EU urban
environment programs and projects for developing bilateral cooperation or for participation in
crossborder cooperation programs, mainly because of theirl gpoallation size. Smaller
capacity municipalities have mainly tourism and cultural heritage priorities. There are also
additional smaller projects and partnerships of which Bulgaria and particularly Bulgarian local
authorities are part of, but thereaigery limited number of joint projects which integrate both
urban environment and CCA policies.

307. In addition to the extensive networking, data, information, and Kmow exchange
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through partnership, an important role in communication of knowledge on umgorenent

CCA s playedby the professional bodies (European Council of Town/Spatial Planners [ECTP
CEUJ'Archi tect 6s Co u n?%lntérnatmrfial SBoiety of City arjd R€&yBijal,
Planners [ISoCaRP}? International Union of Architects [UIA}?# International Federation of
Landscape Architects [IFLA] Europé® Town and Country Planning AssociatioRgPA]'29

and academic organizations (Association of the European Schools of Planning [AESOP],
European Association for Architectural Educati@®AAE),?8 Eurgpean Council of Landscape
Architecture Schools [ECLAS?®) through their thinkanks, thematic groups and experts,
congresses, competitions, and public lectures and publications. They all establish currently their
platforms and forums to include the topiaan explore the role of the cities and metropolitan
areas in climate change and adaptation options. Bulgarian academic and research society enjoys
all the benefits of membership in some of these organizations through access to resources,
knowledge, and kow-how.

2.8. Bulgarian Urban Environment Sect&@pecific Ongoing and Foreseen CCA
(Related) Actions

308. The envisaged actions for adaptation to the climate change in the urban environment can

be derived from the adopted Third NAPCC 202320, the National Programnfer Disaster

Protection 20142018 and the Action Plan to the National Strategy for Management and

Development of the Water Sector in the Republic of Bulgaria. The NARICC 2013 2020

does not have an urban environment sector, so the associated meesig@sght in other

sectors.

2.8.1. Urban environment sectespecific ongoing and foreseen CCA (related) actions
in national documents

309. Urban environmentelated specific ongoing and foreseen actions are summarized in
terms of the response of other sectors teetlieeme weather components and events and their
consequences.

Extreme temperatures

310. The measures envisaged under the Third NAPCCiZmE®*° directly or indirectly

related to extreme temperatures and CCA of the urban environment are mainly in the energy
sector. The mdernized development of the central heating system under the Priority Axis 3,
together with ehabilitation of existing and construction of new loarbon heat supply
networks, will reduce the energy consumption and will provide better indoafioct. Similar

energy efficiency measuresre undertakenn the services sector fomproving energy
performance of buildings, efficiency, and savings in final fuel and energy consumption. Indirect

121ECTP-CEU http://www.ectpceu.eu/index.php/en/abeus-2/foundingcharter

122 ACE https://www.aceae.eu/

123 International Society of City and Regional Planners https://isocarp.org/aiocatp/
124 JIA http://www.uia-architectes.org/en/exercer/nouvelles/10285#.WPxjf_mGPIU
125|FLA - Europe http://iflaeurope.eu/?s=Climate+change

126 TCPA, United Kingdom https://wwtcpa.org.uk/

127 AESOP https://aesopyoungacademics.wordpress.com/tag/clamaitg e/

128EAAE http://www.eaae.be/

129 ECLAS http://www.eclas.org/

130 http://www.strategy.bg/StrategicDocuments/View.aspx?langgB&Id=760
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impact on the urban environment sector will have plam€mmedsures for renovation of public

and state buildings (with total area over 250, imecause they will provide better indoor climate

in the periods with extreme temperatures. With 3 percent annual renovation, 4,562 buildings
should be repaired by 2020.

Tale 8. Renovated public and state buildings (202920)

“ Number of Renovated Buildings, Public, and State Prope

2015¢2016 1,614
2017c2018 1,519
20192020 1,429

Total 4,562

Source: Third NAPCC 262320.

311. Among the energefficiency measures with indirect impacbnsiderable attention is

given to zero net consumption buildings through a developed national plan, introduction of new
technologies, materials and standards, and increased awareness. One of the measie@s is rela
to the idea of gradual i mpl ement at ihoweveof t he
requires amendment of the complicated existing regulations to reduce the administrative burden
onthepopulation and the businessnvolved.

312. Closertotheur ban environment i s t huseclarge,tamdr c al
forestryé in the action plan. Most of the pi
GHGs Captured are related to the increase o0f

improvement of their quality through appropriate maintenance and management. Despite the
considerable small share of the newly essdidd green areas, accordingTable 9 the
projected increase @reen areass expected to reduce outdoor temperature iemtove the
comfort in urban open spaces.

Table9. New urban and suburban green areas (2@2020)

Increase in Urban and Suburban Parks and Green Areg
Year
(hectares)

2014 20
2016 30
2018 30
2020 20
Total 100

Source: Third NRCC 2012020.

313. The measures in the transport sector with an impact on the urban environment are under
Priority Axis 1: O6Reduction of transport emi
network butconcern also the urban transport systemspandose introduction of intelligent

transport systems in the urban environment to reduce fuel consumption and to develop and
promote O6hybridéd and electric transport. The
spots for such kind of transporttime city of Sofia met considerable barriers five years ago, due
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to the complicated procedures for acquiring planning permissions.

314. Additional measures, proposed for the urban public transport, also aim at the reduction
of emissions and air pollution thrghi better developed schemes and increased share of electric
transport (rail, tram, trolley, and metro), stimulated bicycle andmotorized transportand
reduced by half (50 percent) public transport vehicles, using conventional fuels.

315. The measures proped in the waste sector are also supposed tcamandirect impact

on the urban environment because of reduced GHGs emissions. They include further
development of separate collection systems and separate ones for the green waste in the
municipalities.

316. Most of the measures summarized above are directed toward changing the energy
consumption pattern and reduction of the GHG emissions.

Floods

317. The measures envisaged to reduce flood risk in settlements according to the National
Programme for Disaster Protiext 2014 2018 target the urban environment and directly the
urbanized territorie$>* They are divided in two groupsfor suburban territories and for the
urban environment. The measures in the first group are important for protection of the
population in thehuman settlements, located close to dams, dykes, and rivers. The program
proposes the following measuressinburban territories:

1 Maintain river bed conductivity, including the 500m zone after dams;

1 Maintain and exploit dykes, corrections of rivers antliegiand other hydrtechnical
and protective facilities, drainage systems and fields, drainage pumping stations;

1 Annual spring and autumn technical inspections of the higonical facilities and
planning of the repair and investment works for theofeilhg year;

1 Prepare and test run emergency plans of dam areas and establish emergency depots,
equipped with the necessary equipment and materials;

1 Develop modern early warning systems (Iskar and Kardzhali dam regions); and
1 Demolish potentially dangerousrda.

318. Measures irtheurban environment include
1 Construct and maintain rainwater sewerage systems;

1 Construct barriers at the entrances of the buildings in the threatened low stretches of the
terrain;

1 Tightly close vessels in the shafts where polluting nelteand hazardous waste are
stored,;

1 Provide necessary resources for protection and rescue activities and for first aid, and
periodic checking of their fitness;

1 Provide and maintain warning facilities;

131 http://www.strategy.bg/StrategicDocumeiigw.aspx?lang=bdBG&1d=899 (in Bulgarian)
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1 Provide on time information and necessary tools foplegees and workers at port
terminals to carry out rescue and protection activities;

1 Conduct periodic instructions and train population and staff; and

1 Provide readiness to perform repair and restoration work on the territory of the
municipality (the areahe site), in case of destruction and damage.

319. The documenélsodescribes general measures for flood risk management, addressing
specific participants and responsible institutions.

Landslides

320. Measures for landslides prevention arewdr from the National ”Pgramme for
Mitigation and Prevention of Landslides on territory of Republic of Bulgaria, Erosion, and
Abrasion on the Danube River and Black Seast 20152020. Following the classification of
the landslides, measures are presented in the taliles amnexes of the document. Additional
recommendations are given in the document including the following:

1 Legislative - protection of the constructed fortifications and constructions for reduction
of processes and better landslide support;

1 Education - dewlopment of knowledge base for professional development of the
specialists working in the area; provision of accreditation of programs and graduates for
better quality;

1 Planning and design- mapping geological processes, digital formatting of the existing
information, production of hazard zones maps;

1 Monitoring - observation of landslide zones with completed construction works;

1 Research- observation, analysis, and assessment of the state of the areas close to
landslide zones;

1 Information - creating reliale database for landslides in Bulgaria; and

1 Awareness- dissemination of new type of culture among population, planning and
construction professionaland entrepreneurs.

321. Additional information for the existing and newly discovered landslides is given in
Table & within Annex 7 [Landsideq.

Fires

322. The measures envisaged in the National Disaster Protection Programme@(®BL4
concern mainly forest fires and fires in agricultural land and the most important ones, related to
spatial and urban planning, are thwposed mapping and classification of the forest and
agriculture territories by degree of fire hazard.

Water resources

323. The measures related to urban waters are described in the current Action Plan to the
National Strategy for Management and Developmérnh® Water Sector in the Republic of
Bulgaria in the shotterm (20132015), mediurterm (20162021), and longerm (2022

2037) perspectives.

324. The most important goal for the urban environment is the first strategi@ tmahsure
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provision of the necessaquantities of water for the population and for business in conditions
of climate change, leading to droughts.

325. The main mediurterm measures for the urban environment aim at protecting the
quality of surface and groundwater, design, construction andstegotion of the water supply
networks and reservoirs, construction and rehabilitation of drinking water and wastewater
treatment plants, wateaving campaigns, and measures to improve the performance of
institutions.

326. The main measures in the area of watgply and sewerage in the settlements are also
envisaged in the Strategy for Development and Management of Water Supply and Sewerage in
theRepublic of Bulgaria 20142020 as follows:

1 Complete and approve high quality regional master plans;

1 Investin enegy and resource efficiency in the sector, based on the overall costs of water
and sewerage infrastructure; and

1 Provide for and protect vulnerable groups of the population.

327. These measures are also related to the provision of quality services to thé@opuokh
improvement of the water supply and sewerage networks and facilities, which are among the
main strategic objectives.

Disaster risk management

328. There is atotal of 26 measures, described in the National Disaster Protection Programme
2014 2018. All d them can also be referred to the urban environment and the construction
sector. They cover the following aspects:

1 Develop the human resources in the structures of the Bulgarian Red Cross and maintain
facilities;
1 Train the population and run informatioanspaigns;

1 Maintain existing systems for reception and processing of satellite data and increase the
possibilities for exchange of information andather, climateand disaster relatethta
with international institutions;

1 Organize voluntary groups andepare them for actions in the prevention and
management of disasters;

1 Upgrade the units of the Unified Rescue System with modern equipment and resources
provide financial support for the military formations for managing and/or overcoming
the consequences disasters;

1 Develop, improve, and service the early warning system of marine hazards; and

1 Train the executive bodies, their administrations, and the disaster response forces and
update school curricula.

329. All summarized measures stated earlier, proposelifferent national documents, are
directed toward the main gaps and barriers in CCA policy and disaster management practices
in the country. The most important ones are connected with the monitoring and control on the
implementation of the adopted stratedocuments and their action plans and programs, with
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the provision and access to reliable information, knowledge development and communication,
capacity building, and awareness raising.

2.8.2. Urban environment sectespecific ongoing and foreseen CCA (relataddions
in local documents

330. At the municipal level, most directly related to the topic of adaptation of the urban
environment to climate change are the CCA strategies prepared by some municipalities. All
municipal councils have adopted rules and procedairesd at reducing the risk of natural
disasters.

Box2. Adaptation to climate change strategy for Sofia Municipality, 2016

The strategy is developed in accordance with the requirements of the initiative Coven
Mayors. The assesgnt of the future climate change is based on a set of climatic ind
calculated by the deviation from the baseline period (1€2000) to the period 20462065
and at the end of the century (2082099). The moderate scenario suggests a warmin
2.4°C lg 2099 while the extreme scenario implies a 4.9°C warming for the same period.
9 Indicators for adaptation urban sector:
1 { KINB 2F WIaINBreyitayd dzZNH |y | NBI 6
1 Damage to infrastructure, related to extreme climatic factostorms, hail, flood (years
1 Number of schools, kindergartens, hospitals, institutions, with available measure
risk management in hot weather
1 Share of buildings (housing, commercial premises, administration, and so or
resistant to flooding (1)
9 Index of thermal comfort
I Annual anount of days with maximum temperature >35°C (hot days) and minir
temperature >20°C (tropical nights)
I Sealinggercentagé

Adaptation measuresurban sector:

1 Improvement and maintenance of blocks of flats and a network of street landscap

9 Periodic claning of urban waterways (river beds and canals) to avoid the relea
water from the gutters during heavy rains

I Investments in blugreen infrastructure (for example, green roofs)

1 Mapping of the high flood risk areas in Sofia Municipality and preparaifocounter

measures and responses

Providing cool centers public buildings, which during heat waves, offer services

vulnerable people

Sustainable drainage systems

Designing adequate drainage systems in new buildings and infrastructure

Restoration ad maintenance of urban and rural water fountains

Planting infiltrating vegetation (trees, bushes)

Expansion of existing and construction of new underground car parks

Introducing cool roofs, which reflect the sunlight and heat, to replace conventional

roofing, which absorbs heat and thereby heats the buildings and other surfaces, s

car parks

1 Setting up of temporary water tanks in the form of water areas in parks and garde
underground facilities

Source Sofia Municipality 2016 (Strategy ondation to Climate Change)

=
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331. Investments in green infrastructure to reduce disaster risk (including floor coverings,
green coverings to absorb rainwater) are still limited to large cities and new constructions. There
is no current data about the citiesillSthe planning, design, and engineering process takes
formal account of climate change. For example, only large manufacturers of building materials
adhere to the EU environmental product declaration requiregn&it\UF for gypsum board
andYTONG for briks.

332. Another type of specific locdével plans are the coastal plans in line with the draft EU
Directive of the European Parliament and of the Council for Maritime Spatial Planning and
Integrated Coastal Zones Management. The-les®plans drawn up foraHlL4 Black Sea coast
municipalities at the end of the 1990s underjtiat program of the MRDPW and World Bank

Global Environment Facility Program were not incorporated in a common regional scheme for
coordinating the investment plans and reduction oscor uct i on press®tire. T
project, funded by the Dutch Ministry of Spatial Planning, Housind Environment (VROM),

did not produce a strategic document on the Black Sea coast and ended up with
recommendations to key actors in the managemehese territories.

333. Since 2016, the MRDPW patrticipates together with three other institutions from

Bul garia and eight f r o-borderMaréimei Spatial Flanrtingietheor oj e
Black See. Romani a and Bul g-aBS)'*adming aifeséntatiom of the

Maritime Spatial Planning Directiv€? One of the main objectives is to coordinate the spatial
planning (for terrestrial and marine areas), transport (including navigation), and environmental
protection and integrated coastal zone manant (ICZM). It is expected to expand the
knowledge base, to further facilitate development of local plans for the most vulnerable parts

of the coast, which during the last 20 years have been subjected to constant construction
pressure, and to enhancelbing and environmental control.

334. Ban or restrictions on construction in higkk flood and/or landslides areas is among
the prerogatives of spatial planning amiist be stated clearly in the lantge and zoning
regulations. The control on buildings in higsk areas is within the responsibilities of
construction control directorates at the national and regional levels.nmisygeal with two

types of buildingd on the one hand with the illegal ones, in most cases of the poorest and most
vulnerable groupsf the population, and on the other hand, with the luxury buildings and mainly
hotels, bypassing regulations and adopted zoning plans.

335. Physical modifications to the environment through adaptive topography and adaptive
infrastructure is still only in the pportunities list and very rarely used in the professional
practice. It is yet another objective for the academic institutions in the area of planning,
engineering, architecture, and landscape architecture.

Bhttp://www.researchgate.net/publication/237259668_MyCOAST_Transferring_the_integrated_area_approach_to_Bulgaria
133 Contract EASME/EMFF/2014/1.2.1.5/2/S12.707672 MSP LOT 1 /BLACK SEA/MARSPIB®, the project finaced

by theEC through the European Maritime and Fisheries Fund (EMFF)

134 Directive 2014/89/EU of the European Parliament and of the Council of 23 July 2014 establishing a framework for
maritime spatial planning
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2.9. Gaps and Barriers Hindering Adequate Respors€CA Action

336. Knowledge gaps related to climate change impacts in the urban environment as analyzed
in the framework othe Covenant of Mayors 2016 and utilized in the recommendations for
facilitating adaptation measures, can be found at all administiatretés in Bulgaria. The
analysis of scientific publications and expert assessments allows for the following summary of
existing problems:

1 Information provision - incomplete information, broken down by individual sectors
with little attention to the compkeurban environment, which is mostly collected for the
whole country, for the individual regions and distrjetsd less frequently for municipalities
and cities; insufficient data on damage and reimbursement; poor accessspiecific data

and informaibn; and need for a clear system of indicators for monitoring the effectiveness
of the urban adaptation measures as well as information support for this system.

1 Research- insufficient coverage of the topic in the country's scientific agenda, scarce
funding of research on climate change in the area of urban environment, housing,
construction and construction materials, and social and economic cost of maladaptation to
climate change; lack of multidisciplinary and transdisciplinary studies, particularly
important for the urban environment; lack of culture of communicating and sharing of
scientific results and knowledge; insufficient presence of the topic in national scientific and
academic forums; and unused opportunities for thematic priority funding afradsate

and postdoctoral research in the area.

Additional gaps both in information provision and research, and barriers for introduction of
better riskbased landuse and infrastructure planning are the lack of detailed mapping of
hazardghat affect urtan areasand lack of risk and vulnerability assessments for #pod
landslides, earthquak® and extreme temperatures on city level.

1 Legislative backing - the topic of adaptation to climate change is still poorly
incorporated in legislation on spatial ancban planning, design and construction; the
prevailing regulations are on earthquake, fire safety, and energy efficiency; inadequate
presence of the theme of adapting the urban environment, buildings, and people to climate
change in the scope and congeat the main spatial and urban planning tedgategies,

plans, and programs at different levels; existence of many and diverging strategies,
developed at the municipal level, similar in content but poorly coordinated (for the green
system, natural disters, energy efficiency, and so on), whereby their development and
implementation is largely superficial and ineffective.

1 Capacity - insufficiently developed institutional, administrative, and expert capacity;
deficient of adequate knowledge, coveringnelte change and its impacts on human health
and urban environment, transport, technical, social and tourist infrastructure and, at the same
time, covering the forecasting, planning, implementation, and monitoring of strategies and
adaptation plans; absenof a strategy for changing the curriculum on urban planning and
design for planners, architects, engineers, and landscape architects, with additions of
appropriate knowledge and ski(khe current programs mainly focus on sustainable urban
development rad energy efficiency); insufficient skills in translating information into
effective adaptation actions; lack of flexibility on the part of the educational system in terms
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of educational forms and duration, and offering of appropriate formats for poktjdccal
managerial staff, and specialists in related disciplines.

1 Funding - lack of information on the financial resources necessary for the mitigation

of natural disasters risks and their effects and for adaptation to climate change of buildings
and failities in the urban environment; lack of sufficient knowledge about the possible
sources of funding, appropriate methods, and approaches for establishing adequate
budgetary frameworks; and shortage of financial resources, especially in small cities and
municipalities for retrofitting and for adequate equipment for emergency centers and staff.

1 Awareness of the general publielack of adequate and appropriate knowledge among

the general public; lack of skills for appropriate response during natural css¢et& of a
well-developed system of public participation despite the large number of environmental

and other NGOs in the country; lack of properly developed information materials and
interactive platforms, friendly to different audiences; and insufficparticipation of the
mayors of Bul garian <cities in the ECO6s Co
utilization of the created instruments for stgpstep guidance in the implementation of
measures.

2.10. Conclusions

337. CCA (but mitigation as well) in #tnurban environment should be based on an integrated
approach at all levels of governance, in line with existing legislation in the different sectors.
Accordingly, a thorough review of this legislation and possible creation of new regulations in
the area bdisaster mitigation planning and action is needed. These changes should clarify the
roles and responsibilities at the national, regional, municipal, and urban levels and improve
cooperation and communication among all sectors, state, and municipaliteshtGOs,
business representatives, and all other stakeholders.

338. Spatial and urban planning should be based on detailed hazard, vulneratditysk
assessment#daptation strategies, plarend options should be developed according to the
risks spedfic to the locations. Specific building codes and zoning need to be developed and
more stringent regulations on building design need to be applied to ensure that the infrastructure
is resilient to local risk antheidentified level of risk.

339. Reducing therisk of disasters calls for a solid institutional basis, which should be
strengthened by building capacity, good governance, promotion of appropriate policies,
facilitating the flow of information, adoption of effective coordination mechanisms, and
approprate education. All these can contribute to the effectiveness of municipal adaptation
actions.
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Chapter 3. Urban Environment Adaptation Options

340. This chapter presents current knowledge and good practice examples in CCA of the
urban environment. The analysf the experience in Bulgaria and other countries demonstrates

the variety of approaches to the evaluation and selection process, reflecting the scope and scale
of climate change impacts on cities, population, and human activities. Possible adaptation
options for management of extreme climate events and disastdugling care for the most
vulnerable groups are examinbdsed oradopted principles and selected groups of criteria.

The presentation of adaptation actions and measures integrated in theasfon their

typology, constraints and opportunities, and cmssing issuesindreflects the complexity of

the urban environment and the results from t

3.1. ldentified Adaptation Options

341. Adaptation options are deBd as choices among possible courses of action that can help
reduce the degree of climate vulnerability and build resilience. There is a variety of approaches
to adaptation options, categorized according to the spatial and temporal scope (Tthiiag7),
(Smithers and Smit 1997), address (Burton 199F 1997 Smithers and Smit 1997), cost and
benefits (Hulme et al. 2002), adaptation measures (peton 1997), adaptation capacity
(Biagnini et al. 2014), and management planning and behavior (Dixit 20h8g the options

are selected, they are incorporated into plans and activities.

3.1.1. Identified adaptation options for Urban Environment sector

342. CCA options for urban environment include a set of measures and actions, directly or
indirectly targeted toward alstages of DRM identification and assessment, planning,
organization, implementation, and control. They also refer to-gisaster measures for
recovery, rehabilitation, reconstruction, and coping with consequences and stress. The
effectiveness of thesedaptation options depends on the proper combination of measures,
actions, and resources according to scale, duration, impact nature, environment specifics,
institutional and expert capacity, political, legislative, and financial framework, and cultural
cortext.

343. The identified CCA optiongsee alsdAnnex 2 for the urban environment in Bulgaria
are theresult of the overall analysiand evaluation of the secamdhave been systematized
10 categoriesn the tables below. They are presented in a logieguence, reflecting their
significance and interdependence.

Category\Policy2

344. The success dll adaptatioroptions forCCA in theurban environment depends on
political engagementnd on their inclusiom regional and urban development policies. The
highi mportance of t &ndtheddetioriseedegtd reachacorsensus gn the
overall CCA objectives relaté o B u | pgeparatioa forsthe next programming period, the

new approach to regional policy, the updating of sector stestend theneed to achieve better

social, economic and territorial cohesion. Part of the-teng objectives of cohesion policy

are also the measures to reduce the impact of climate change on the urban environment, human
health and quality of life. A key prerequisiior success is the implementation of the integration
approach in formulating and implementing policies. A good example of a coordinating platform
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for sectoral spatial policies is the National Concept for Spatial Development (NCSD). In the
context of ths strategic planning document, CCA policy could become a refepenador all
other policies.

‘ CLIMATE CHANGE ADAPTATION OPTIONS

I.  Policy¢ Mainstream CCA in regional and urban development
1. Organize a discussion forum to agree on a common vision andoges@inmon understandin
on CCA policy and strategy

2. Mainstream CCA into policies of regional and urban development, including housin
construction, by revising the Spatial Planning Act

3. Incorporate CCA into the new National Housing Strategy

CategoryInformationQ

345. The identification of the main deficiencies and barriers in providing reliable, accurate
and upto-date information on the development and implementation of CCA options and the
need for citylevel research dataakethis category second importance. This will allow for

a timely organization of a national metadata and climate change database and for defining
information requirements that are specific to the urban environment. Better implementation of
the INSPIRE Directive and provision of freecess to information on the impactatifmate
changeon the urban environment wilkcilitate hazard mapping and risk assessment, as well as
informed decisiormaking in the development of all sectoral policies. This category of CCA
options has strong lks to the category obh Bsearch but also to managing the process of
adaptation and to capacity development.

‘ CLIMATE CHANGE ADAPTATION OPTIONS

II. Information ¢ Secure institutionally regulated exchange of information and de
according to INSPIRE directigbligations
4. Create common standards for the type, structure, scope, and format of metadata and
harmonized with the EU at the city level
5. Exchange information with European countries and international institutions
6. Provide open access to informatiorr fine general public

CategoryResearcf2

346. Adaptation options inhe categoryd R e s emaeetthk Beetb put CCAissuesn the

urban environment among the priorities of the National Research Develoftraegagy. The
bestCCA polides and strateigs develgped in European countriese supported bg solid
knowledge base. The application af interdisciplinary and transdisciplinary approach to
scientific studies is indispensable for the urban environment, where the country's predominant
population, materiahssets, social services and urban infrastructure are concentrated and where
optimal interaction between the various economic, social and environmental activities needs to
be achieved. Renovation and building the urban environment with increased demrands fo
reduced and sustainable use of resources can also be achieved more effectively and efficiently
if based on research into new intelligent building technologies, structures and materials. This
determines the main relations of these adaptation options ofligr categories such as
orniformatiorg 0 @ucatio@o Tec hnol o gy andd@pacityor uct i ono
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CLIMATE CHANGE ADAPTATION OPTIONS

lll. Research¢ Provide a common longerm vision and objectives in urba
environment CCA research through amendment of the Natibn&cientific
Research Development Strategy

7. ldentify priority scientific topics, linked with the city, open and green spaces, builc
infrastructure, construction materials and human healiimd their risk resilience assessmen
8. Support innovations in awstruction, technologies and services, relevant to the CCA

Categorythstitutions

347. Important conditions for the successful interaction of institutions in implementing CCA
policies are the improvement of their sustainability, of coordination in their wankd
knowledge communicatiorNational institutions and institutions in major cities will play an
important role in developing and implementing local CCA strategies. Institutional development
is also related to the development of capacity, training aralnigtg,andto legislative changes

for which theinitiative isto the MRDPW. By comparison, it is possible to consider the NCSD
as a coor di n alikei Anstria'séexpergerce, with ttheioimstitutionalized national
spatial development documemicithe useof organized expertise in the study of climate change

at regional and urban levels. Information and educational efforts to promote and properly
understand such institutionalizatias a reference point for all policy decisions related to the
urban environment, can prove more effective than the establishment of classical institutions
under conditions of financial and administrative constraints and insufficient isepert

‘ CLIMATE CHANGE ADAPTATION OPTIONS

IV. Institutions - Develop sustainable instittions capable of providing CCA policy
all administrative levels
9. Organize horizontal coordination between MRDPW, MoEW, ME, Ministry of Agriculture,
and Forestry (MAFF), MF

10. Organize vertical and horizontal coordination between all directorataeerMRDPW, relate
to urban environment CCA and DRM

11. Improve cooperation between national, regional, and local levels authorities in CCA
implementation

12. Develop capacity in the directorates through retraining and additional expert employmen

13. Provide gidelines and methodological support to municipalities for the development of
CCA strategies

Categoryegislatio

348. Review and analysis of legislation in the field of regional and urban development policy
show that the requiremerndsncerningCCA inthe existing legal and regulatdnameworkcan

be reinforced, together with improved control over their implementatiordolr'so nows a
goodmomentgiven the expected regional and urban policy reforthe EU andBulgaria and

the expiry of a signifiantnumber of planninglocuments. This categosyronglyrelatesto the

c at e g o rolice & nstitdtion® ghd to financial adaptation options.
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CLIMATE CHANGE ADAPTATION OPTIONS

V. Legislation Revise and amend all types of legislative documentsranspose CC
issues after a Regulatory Impact Assessment

14. Mainstream CCA requirements in all legislative documents related to regional and spatial
planning (Spatial Development Act, Regional Development Act, Regulations No. 4, 7, ¢
the SPA, Raulation for spatial development documents preparation, Regulations on El/
SEA)

15. Revise and update the requirements for the scope and contents of main tools in the abo
and regulations (NCSD, spatial development schemes and plans, detailed plans)

CategoryWinanciaf

349. The sixth group of adaptation options regdtefinancial provisios andpredeterming

the opportunities for developing and implementing all other options. They are seen in the
contextofB u | g dimitechfibascial resourcepovety problems, the increaxy relative share

of vulnerable groups, requirements for integrating and concentrating investaratitee need

for a new and more responsible financial and insurance culturesTh ¢ a tadagtationy 6 s
options are addreisg the most important institutions the Council of Ministers, certain
ministries, financial and insurance institutions, municipal disaster risk management structures
and individual residents, including their most vulnerable representatives. Identified financial
deficits link this group of options to information provision, research development, institutional
strengthening, technological innovation in construction and urban environment, capacity
development, and education.

‘ CLIMATE CHANGE ADAPTATION OPTIONS

VI. Finangal - Change financial, social, and insurance policies
16. Revise the existing financial instruments and design new ones for CCA and DRM, inclt
energy renovation
179 ELX 2NB GKS 9! FdzyRaQ LRGSydAlt F2NJ/ /!
18. Plan state budget and provide financiapport to municipalities to implement CCA policies
19. Revise the existing DRM fund for better social protection of the most vulnerable groups

20. Expand financial inclusion measures through adaptive safety nets, contingent financ
reserve funds for the poormal most disadvantaged

CategoryEducatioif

350. In the category CCAeducation options, the needs for various forms of general
information, training and retraining of target groumdatedto the urban environmerit
politicians administrators, experts, acadesiand the general public havebeen identified.

The very name of this group of options suggests the concept of realization through gradual
expansion and dissemination of knowledge. This also defines the links of the category with
policies, informationtesearch, institutional strengthening, capacity development, technological
innovation, as well as partnership building. These links determine also the different types of
knowledge and skills that are needespecializedor the specific impacts aflimatechange

on the urban environment anthe population and the potential for mitigation of negative
consequences, and genefal negotiation, conflict resolution, consensus buildimgnd
communication.
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CLIMATE CHANGE ADAPTATION OPTIONS

VIl. Education-W¢ NISA yii NIKA Y SNEQ 2y [/ /!
21. Organize appropriate format education and training for all lewdiem politicians to the publi

22. Establish joint multidisciplinary courses for planners, architects, engineers, landscape arc
ecologists, economists, sociologisaad financial management professionals on Ma&tézvel

23. Provide tutoring and organize thematic PhD

24. Develop interactive CCA platform for distance and open learning in support of polit
administrators, professionals, NGOs, and plublic, with specidapps for the disabled

CategoryWechnology/Constructidh

351. Innovationin construction providefor opportunities to cope with climate change.
Innovative building methods, technologies, materials and structures are applied by an
insignificant number of l@e companiescausing innovation to still be underrepresented in the
country To some extengppliedinnovations relate not only to the construction process, but
also to all previous and subsequent actions and stages in planning, building,ansing
manaying the urban environment. Th&€CA options identified in the category
060Technol ogy /ar€mnezhaustivandralatetotdh e ¢ a t adiay @rBsearsf 6 P
andé @ucatiorg andto the development of expert and scientific capacity.

CLIMATE CHANEGADAPTATION OPTIONS ‘

VIII. Technology/Construction- Implement new Eurocodes and technical norms
planning, design, construction technologies, and building materials
25. Improve construction and maintenance supervision, monitoring and control, and TQM sy
on projects and construction
26. Stimulate creative urban design, resilient to climate change

27. Promote green, smart, and innovative cities, buildings and technologies planning, desi
certification

Category€apacity2

352. The development of institutional, adnstiative and expert capacity affects all levels
and actors in the development and implementation of CCA options for the urban environment.
The development of knowledge and capabiye equal weightoth at the highegtentral)

level of management and latal levels. Regardless the EU's support for the development of
national and urba@CA strategies, additional suppastneeded athe local level. Capacity
development, which itself needs wdkveloped information systemand educational
programsjs aprecondition for the implementation of CCA optiangheother categories.

‘ CLIMATE CHANGE ADAPTATION OPTIONS

IX. Capacity- Develop and upscale institutional, administrative, and expert capaci
28.. dZAf R SYSNHSyOé |yR 5wa dzyakdinotern @fuipihedti an
financial support
29. Provide appropriate accurate and updated information
30. Develop awareness, commitment, CCA knowledge and culture among the general public
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CategoryWPartnershig

353. Partnership is at the heart of many EJo u nt r i setstégiesdReAidentified
adaptationoptionsin this categoryshow full coverage of all stakeholders and target groups,
including those most in need of support,odiould become part of the interaction networks.

A series of EUfunded projectsseeAnnex 10) and built platforms support the development of
partnerships. The requirements of part of the EU funds call for partnership in implementing
urban projects and involvement of the private and public sectors. This suggests that part of the
identified andselected CCA options will evolve on that basis.

354. Inthe context of resource deficits (financial, human, time, information, technalody,

S0 o1, partnerships are the only reserve for multiplying the effect of CCA efforts. This includes
partnerships at alevels (neighborhood, city, municipality, region, countamd between all
stakeholders Their emergence, stimulatipand functioningare strongly conditioned by the
categorie® égislatioandoé iRance

‘ CLIMATE CHANGE ADAPTATION OPTIONS

X. Partnership- Work in partnership and communicate knowledge
31. Promote partnership, networking, and collaboration among different age, gender, ethr
professional, and social groups, including the disadvantaged ones
32. Promote and support networking
33. Organize a sociaktwork for support of vulnerable groups
34. Develop publigrivate partnerships
35. Support the effectiveness of NGOs
36. Work with media for promotion of the CCA system

355. Most of the identified CCA adaptation optiomsan be consi dered Ohor
they concernall stakeholders and all elements of the urban adaptation process, from
programming and planning to the implementation, operation and use of the urban environment.
They are directly related to the Ovewdeical 0
range of concrete and realistic actions to adapt to climate change by applying them to all
hierarchical levels of strategic and spatial planning, construction and control.

3.1.2. Possible adaptation options for management of extreme climate events and
disagers

356. In spatial and urban planning, the choice of CCA options depends also on the scale and
scope of the territory that needs to be protected and adapted to climate change and refers to the
elements of the affected environment, applied tools, and institutinvolved.

357. Possible adaptation options for the urban environment in Bulgaria address risks,

identified in Chapter 1 related to extreme events and their impacts (extreme temperatures,
intensive precipitation, floods, and landslides) and are considegbeanational, national,

and local levels, downscaled to the single building. This corresponds to the hierarchical

planning system in the country and to the planning process.

358. Extreme temperatureswill, in different degrees, affect almost the whole papioh of
Bulgaria, considering the high share of residential areas in the cities and the high share of
residential buildings for renovation. Based on the current statistics of the housing sector, it was
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estimated that, as of 2016, about 9 percent of thedw mainly located in the periphery of the
country, are highly depreciated and another 70 percent should be renovated and made more
energyefficientand riskresilient The government program for renovation of residential areas

is under discussion, whileirther full state financial support is under question. The existing
Urban Renovation Fund may cover only 10 percent of the needs for the next five years.
Therefore, the MRDPW is exploring new types of financial instruments and possibilities to
finance energyefficient modernization of residential buildings and the construction of
buildings with neazero energy consumption through the European Fund for Strategic
Investments3® Experience in this area already exists in France, Germany, and Finland. Other
options are discussed along the work on the National Housing Strategy and the proposed
programs for building stock renovation. Al
achieve the goals of theurope 202Gstrategyand the EU New Urban Agenda.

359. At the national, regional, and local levels, there are a variety of options to respond to
extreme temperatures through legislative, planning, technical, and social measures. Some of the
most suitable ones for Bulgaria are presentethinle 10

Tablel0. Possible adaptation options to address extreme temperatures, heat/cold waves

Specific Adaptation Options | Relevance to Urban Environme Participants ‘

Supranational level

Meet EU standards for GH
emissions reduction and for energ
efficiency of buildings

MRDPW, MoEW,
EXEA,
local authorities

LdzE AFNRFY 32 FSNY
and EU commitments

National level
Institutional, administrative, anc MRDPW
: . expert capacity development | unlver3|t|es_,,
Develop Adaptive capacity important at each step of thE€CA anc research units,
NGOs, local
at all levels -
authorities
Implement the National Energ

Efficiency Strategy and the Nation
Longterm Programme for Promotin
Investments for Energgfficient

Priority in Bulgaria is given to housil
because of the high proportion ¢
residential buildings in need

MRDPW, MF, ME,
local authorities,

Public and Private Residential al . NGOs
Canmercial Building Stock 204€ renovation
2020
Work inprogréd & ® W9y SNH
and construction strengthening ¢ MRDRV,
residential buildings in the focus ( local authorities,
Develop and implement Nationg one of the programs. Need tassess housing
Housing Strategy risks and vulnerabilities properly ar associations,
to improve effectivenessefficiency financial

and quality controlof the existing

institutions, NGOs

program

135 hittp://www.eib.org/projects/pipelines/pipeline/20160039
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Specific Adaptation Options | Relevance to Urban Environme Participants ‘

Prepae and adopt the NAS

implemented in the final stage witl
better coordination among sectors.

. . | Need CCA of the urban environme MES, BAS,
Discuss and amend the Nation : ,
o and all relevant topics to become academic
Strategy for Scientific Research S AN
priority institutions
Work in _ progress. More MoEW and all
comprehensive approac

r

elevant ministries
for the sectors

Reduce urban sprawl through bette
urban planningbased on hazardal
risk assessment

A need for stronger planning contri
on urban expansion despit
population decline.

MRDPW, Local
authorities,
planning
consultants

Regional level

NA

The 6 regions (NUTS2) and 26 distr
(NUTS3) in Bulgaria have neitl
administrative power nor financial
resources. They may have
consultative role in discussion ¢
documents and programs.

Regional councils

Local level

strategies/plans

adopted as part of the Covenant
Mayors initiative.

Collect data and provide access NSI, BAS, NIMH,
. ) Need for data on local el for
information about the extreme research. education. and practice ExXEA,
temperatures on city level ’ ’ P RIEWs

Only Sofia, Burgas, and Dimitrovgr
Prepare and adopt local adaptatiq have such documents prepared al MoEW,

local authorities

Implement smart mobility scheme
in cities

Bulgarian cities are among the mo
air polluted in the EU. The integrate
urban transport plans for big cities
in progress. They need to be prepar
and implemented for medium citie
too.

MRDPW
OPRG,
local authorities

Reduce heat waves through sme
riskinformed urban planning ant
design; Introduce stronge
development control and highe
quality construction

Spatial Development Plans a
accompanied by state of th
environment schemes, quiteoften
formally prepared. Need for mor
detailed studies and recommende
measures.

Local authorities,
expert planning
councils,

wL92 Qa
planning
consultants

Protect and develop urban gree
system for reduction of extreme hig
temperatures, strong winds andir
pollution

Spatial Development Plans a
accompanied by green syste
schemes, quite often formall
prepared. Need for more detaile
studies and better adjustment witl
the SEA.

Local authorities,
expert planning
councils, RIEW,

planning
consultants
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Specific Adaptation Options | Relevance to Urban Environme Participants ‘

Urban zones
. . _ Sl_Jch kind of development shou!d k MRDPW, OPRG,
Give priority to  brownfield stimulated through appropriate ME. local
development instead of green field| instruments, especially in cities wit T
: ) authorities
large and abandoned industrial zont
POS/Riildings
Preparation of technical passports MRDPW
buildings with energy efficienc Consulting’
Meet the energysaving and energ Characteristics  after  structure companies
efficiency building standards, thy Observation and survey
improving the overall sustainabilit | v L) §Y § yilrGazy MRDPW, local
and safety of the building stock renovation programs and innovatio authorities
projects for more  efficient consulting
heating/cooling systems companies
Apply creative architectural design 1 Architectural proiect t subi MRDPW. local
improve indoor comfort and tc frc |e:: ulre; pr;)rj]ecs are no S; tjet( authorities,ex ort
provide natural ventilation/shading; ot controf for these Issues, bu » €XP
Build ¢ head . technical norms only. Need bette councils,
dUI | X rat tea ﬁoomf mf trt:e\ control in the process of approval « architectural
cevelopments o aflow Tor urthe projects and for amendments ¢ consulting and
modifications  consistent  witt : . :
. design norms. design companies
temperature projections
. Eurocodes and national regulatiol MRDPW,
Produce = and use constructic should be updated to reflect climat Bulgarian Institut
materials for buildigs and POS wit change r(I)O'ections in terms ¢ f ugfnaan gslge
good insulation characteristics ge  proj or Standardization
extreme temperatures (BIS)

Note: MES = Ministry of Edu@at and Science; MF = Ministry of Finance; RIEW = Regional Inspectorate of

Environment and Water.

360. The increased number of days witktensive precipitation, often accompanied by wind
storms or hail, are the cause for more frequent floods and considdaabdge over the past
years Table 5. Specific options for coping with heavy precipitation in cities aim at adapting
to increased storm water in a short period of time, reducing the risk for population,
infrastructure, and property. European and othernateonal documents describe a variety of
adaptation optionsnd good practice examples for green architecture (green roofs, walls,
parking lotsandother greemstructures), linear parkand urban rivers (Seoul, Paris, New York,
Copenhagerand so op The mostelevantoptionsf o r

systematized ifable 11

Bul gari aods

Tablell. Possible adaptation options to address intensive precipitations

Specific Adaptation Options | Relevance to Urban Environme ‘

Supranational level
Exchange information an| National Institute for Meteorology
1y26f SRAIS HAGK | and Hydrology has wedistablished NIMHBAS
2 SFGKSNI 21 G§OKQ | cooperation with WMO and Europee IO-BAS
actions. institutions.
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Specific Adaptation Options | Relevance to Urban Environme Patticipants ‘

National level

Incorporate precipitation projection:

warning and disclosure syste

in updated national, regional, an The NCSD (2042025) does nol MRDPW,
spatial development documentg | present the intensive precipitatiol OPRG,
National Concept for Spatii zones with cities in risk. Mappin River Basins
Development (201&025) and| these areas will support local C( Directorates
National Strategy for Region: actions. NCRD
Development (20182022).

Further develop national earl National early warning and disclosu

system is functioning well but neec

MI, governors,

clear messages to stakeholders at
levels

WY 2 Rdzf S Qtat®ryTor teliddieC additional development for smalle mayors, local
" companies

areas. and remote cities.
Discuss and amend the Nation Nee_d of CCA in the l.era

o environment and all relevant topics t MES, BAS,
Strategy for Scientific Resehr o ) .
development, giving prioity to CCZ becom(_a a priority. Could be used a academia

’ PhD priority.

Prepare and adopt the NAS wi MoEW and all

Workin progress.

relevant ministries
for the sectors

Regional level

Incorporate precipitation
projections in the regional level
spatial development schemes.

The six regional spatial developme
schemes have not vyet bee
commissioned by the MRDRV
Expected commissioning in 2018 afi
a revision of the NUTS2 regions.

MRDPW,
NCRD,
Regional Councils

Local level

the municipal programm for risk

Collect data and provide access | Need for precipitation data at the| NIS, BAS, NIMH,
information about intensive local level for research, educatior ExXEA,
precipitation at the city level. and practice. RIEWs
Prepare and adopt local CC( , .

strategies/plans and bind them wit Only Sofia, Burgas, and Dimitrovgr MoEW,

have such dcuments prepared anc
adopted as part of the Covenant 1

local authorities

renovated ones.

assessment and disaster  risk o

. Mayors Initiative.
reduction.
Plan and implement separat
sewerage systems in th The existing mixed seweragestsms MRDPW,
new/revised Master Plans din the cities need reconstructio OPE,
upgrade the capacity of th¢ and/or replacement. local authorities

Maintain and upgrade drainag

Floods are among the most freque

Local authorities,

: . . consulting
systems according to thi consequences of intensiv . .
L o T . " engineering
precipitation projections. precipitation in Bulgrian cities. .
companies
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Specific Adaptation Options | Relevance to Urban Environme Patticipants ‘

Expand natural landscape areas w
higher capacity for storm water
absorption and reduce zones for ne
development with a higher share ¢
WwasSltSRQ &adaNFI OF

In most cases, Spatial Devetopnt/
Master Plans are prepared under tt
pressure of local authorities an
municipal  councils for  urbal
expansion despite the declinin
population in most cities.

MRDPW,
Local authorities
planning
professionals and
consulting
companies

Improve disaster gpparedness anc
response system in local and urb;
zones

The most important ones are the uni
for small cities, especially the ont
located in remote areas

Local Ml structures

Local authorities,
NGOs

Urban zones

Stimulate and apply creative urbe
and achitectural design, providing
sufficient space for storm wate
temporary storage (urban reservoir
pools, sport fields, and so on).

There is no information about suc
examples in planning and design
Bulgaria, which considerably redus
the risk of floaling.

Local authorities,
planning
professionals and
consulting
companies

Protect and develop urban gree
systems with sufficient space fi
storm waters absorption.

Spatial Development/Master Plar
are accompanied by Green syste
schemes, quite often fornly
prepared. Need for more detaile
studies and recommended measure

Local authorities,
expert planning
councils, RIEW,

planning
consultants

POS/Buildings

Build extra headroom in ney
developments to allow for furthel
modifications, consistent  witk
intensive precipitations and floods.

Architectural projects are not
subject of control for these issues, b
of technical norms only. Bette
control in the process of approval (
projects and of amendments of desi¢
norms needed.

MRDPW, local
authorities, eyert
councils,
architectural
consulting and
design companies

Produce and use water proc
constriction materials for building
and POS.

Eurocodes and national regulatiol
should be enforced to reflect climat
change projections in terms

intensive precifation.

MRDPW, BIS

Note: WMO = World Meteorological Organizatid@®BAS = Institute of Oceanology, Bulgarian Academy of
Sciences

361. Adaptation options, addressifigodsin urban areas, are among the most important for
Bulgaria because of the higher risksr population, urban infrastructure, and property.
Statistical data on damage show that in these areas is the biggest share of estimated costs for
the period 2012015. Flood Risk Management Plans, a responsibility of the MoEW, cover the
territories of tle River Basins Directorates. These plans link with Spatial Development Plans
and their EIAs, but not with the previously adopted NC3$be lattershould be reviewed,
evaluated, and updated by 2018 at the latest.

362. CCA options are addressed in some ctomsler cooperation projects, in which
Bulgaria participates with Romania, Greece, the former Yugoslav Republic of Macedonia,
Serbia, and Turkey. Some of the cities within the eligible areas are at risk of floods,
predominantly those along the transborderradeDanube, Struma, and Maritza. Although
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climate change is a priority in most of the programs, an insignificant part of the joint projects is
currently devoted to adaptation.

363. The MRDPWIlagswith the implementation of the EU initiative for Joint ICZM and
Maritime Spatial Planning (MSP). thustcoordinate relevant policies, affecting coastal areas

in the integrated coastal management strategy to ensure sustainability, environmental health
and CCA % Having in mind the limited expert and financial capacitye ministry could
consider implementing knowledge through the existing tkammder cooperation with Romania

in the maritime MARSPLANBS project Annex 10), by incorporating CCA options in an
integrated strategic document for the Black Sea. A Nationatikh@rSpatial Plan, whichnust

be adopted by 2021, would support local adaptation plan development for cities along the
DanubeRiver and the Black Sea coast.

364. The potential of the urban environment for adaptation and the experience of other
countries with fbod risk management offers a considerable number of possible adaptation

options at the national and local levels as summarizédhe 12

Tablel2. Possible adaptation options to address floods

Specific Adaptation Options | Relevane to Urban Environment,  Participants ‘

Supranational level

Exchange monitoring and surve
information for introduction of ICZ

LYLX SYSy Gl GAz2y
commitments for the Danube Rive

MRDPW, MoEW,

MSP requirements for the Black S
areac National MSP.

and Integrated River Basi Strategy and Black Sea d3b MTITC,
" . IO-BAS
Management. Integrated Maritime Policy.
National level
dECI)i?J?]:Ztﬁt acégtz?r:atfg the Isérzal\t/legll The coastal urban areas protectic MRDPW,
' 9 will be incorporated n the strategic 10-BAS, MoEW,

documents.

local authorities

Build and strengthen river flood
defense along the Danube and oth
big rivers for protection of urbar
areas and population.

The information from the River Basii
Directorates Flood Risk anagement
Plans to be properly used in Spat
Plans and proposed measures to
implemented.

MRDPW,
IO-BAS,
MoEW,

local authorities

Regional level

Create or reestablish flood plains
the suburban aregsaccording to the
hazard and flood assessment thie
river basins

To be considered in the region
spatial development schemes for th
NUTS2 regions of the country.

MRDPW
Regional Councils
district authorities

Maintain river beds outside urba
areas through green  systel
maintenance and proper contradn
waste management.

Lack of maintenance of the river bei
increased the flood risk for urba
areas.

RIEWSs
local authorities

Revise the existing irrigation syste
and canal infrastructure, used fc
drainage in case of flooding.

Lack of maintenance of therigation
canal system on the Sofia plail
additionally increased the flood risk.

Local authorities

136 hittp://ec.europa.eu/environment/iczm/prop

iczm.htm
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Specific Adaptation Options

Relevane to Urban Environment

Local level

Participants ‘

Plan and implement separat
sewerage systems and expand t
capacity of the existing ones.

The existing mixed sewerage syste
in the cities need reconstruction
and/or replacement.

MRDPW, local
authorities

Expand natural landscape areas w
higher capacity for water absorptio
and reduce zones for ne\
development to avoid urban sprawl.

In most cases, Spatial Developme
Plans are prepared uied the pressure
of local authorities and municipe
councils for urban expansion despi
declining population in most cities

MRDPW

Ban on construction in floegdrone
areas and removal of the illeg

lllegally constructed buildgs in
flood-prone areas create additione

MRDPW,
NCCD, Control
authorities of the

buildings from these areas. risk for urban areas. municipal
administrations
. The most important ones are the uni LocalMI
Improve disaster preparedness al " .

! for small dies, especially the one structures
response system in local and urb: . -
70nes located in remote areas and close | Local authorities,

rivers and dams NGOs

Urban zones

Protect and develop urban gree
aeaidasSvya IyR olF fl
VA= wasSltSRQ N
functions and s#-specific situation.

Detailed plans are accompanied by
green system scheme, quite ofte
formally prepared. Need for mor
detailed studies and recommende
measures.

Local authorities,
design
professionals,
consulting
companies

Create water storage plase and
reservoirs in the urban areas using tl
existing facilities and open spaces.

Spatial practice needs to explo
better this option for retention of
additional waterbecauseof flood.

Local authorities,
expert planning
councils, planning
consultants

POS/Buildings

creativ
providi

Stimulate and apply
architectural design to
natural drainage.

Build extra headroom in ney
developments to allow for furthel
modifications consistent with flooc

risks.

Architectural projects are not
subject of control for thse issues, bu
of technical norms only. This practic
should be changed with better qualit
design control.

MRDPW, local
authorities, expert
councils,
consulting and
design companies

365. The monitoring of thelandslide processes and maintenance of the eegadt the
landslides in Bulgariafall to the responsibilities of MRDPW. The control on issuance of
preliminary consents for geoprotection activities and the construction in landslideisareas
exercised by théinister of regional development and public Wer For theexecution of
his/her functions, the Minister is assted by three specialized geotection companies in
Varna, Plevenand Pernik and the Directorate Geoprotection and Public Workghat
specialized administration of MRDPW he expert staff of the Directorate is insufficient
considering the increasing number of landslides atite execution of control on the
implementation of the investment projefds landslides consolidatioffhe financial resources
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for geoprotection activitare insufficent, and some of the sites require significant funding to

carry out allproposedactivitiesandto limit landslide processes.

366. Possible adaptation options to address landslides, in most cases activated after intensive

precipitation and floods, include nmdy national,regional, and sitspecific measures.

Tablel3. Possible adaptation options to address landslides

Specific Adaptation Options Relevance to Urban Environment,  Participants ‘

National level

Include the geological risk®nes and
registered landslides in the NCS¢
synthesis scheme

The registered landslides and risk zor
will be incorporated in the revised an
updated strategic documentg NSCD
(2013;2025)

MRDPW,
OPRG,
Geoprotection
state companies

Regional level

Maintain the wellestablished systen
for monitoring of geological risk
zones

The national program suggests differe
monitoring systems according to th
degree of risk

MRDPW,
OPRG,
Geoprotection
state companies

Local level

Fully restrict and better contiothe
risk zones and demolish illeg
buildings

Most conflicting are the areas populate
by Roma in landslide risk zones on pul
land, requiring additional measures ft
rehousing.

MRDPW,
NCCD,
local authorities

Improve disaster preparedness al
respong system in local and urba
zones

The most important ones are th
units/modules for small cities, especial
the ones located in remote areas, clo
to landslides risk zones

LocalMI
structures

Local authorities,
NGOs

Urban zones

Integrate geeprotection facilities and
construction in the detailed ant
landscape plans.

Despite higher cost of such projects, tt
option should not be underestimatec
because of higher aesthetical value.

Local authorities,
consulting
companies

367.

and activities:

Legislative framework
Institutional capacity

Research and innovatis
Disaster protection culture

= =4 4 4 4 -8 -1

Sustainable national poligy

Risk analysis and assessment;
Monitoring and early warning systems

Most of the adopted documents £CA and DRM in Bulgaria are based on the strategic
management approach, identifyitige vision, strategic goal, priorities, specific objectives and
measures, followed by an Action Plarhe National Disaster Risk Reduction Strategy 2014
2020 sets therfamework for adaptation options and addresses all major groups of measures

137 http://Iwww.nspbzn.mvr.bg/NR/rdonlyres/DAS5BD@®8B-4223A81E-7BBE41A548D1/0/DRR_Strategy.pdf
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Public participation and awarengss
Efficient management

Critical infrastructure protection;
Disaster recovety

International cooperation

= =4 4 A

368. Measures have been developed further in the National Disaster Protection Programme
2014 201818 The adaptation options envisaged for the urban environment, summarized and
distributed along national, regional, and local levels, all the way down to the individual
buildings, include political, legislative, informational, education, planmiegign, and control
measuregAnnex 12)

369. Adaptation options for landslides and geological risks protection are proposed in the
National Programme for Landslides Prevention and Reduction on the Territory of the Republic
of Bulgaria, Erosion, and Abrasi@ong the Danube River and Black Sea coastsiZnzD°

It offers adaptation options according to their temporal scope:

1 Urgent actions landslide consolidation (engineering and technological), preventive
measures, instrumental monitoring, and periodigesyr

1 Priority actions - information provision, analysis and research, observations and
monitoring, prevention, education, design, and construction and reconstruction works;
and

1 Actions for consolidated landslidesnonitoring and control.

370. The limited expdr administrative and financial capacity of almost all Bulgarian
institutions requires additional generic adaptation options to be considered, covering
information and research, professional practice and management, capacity building, and
awareness raisingVost of them are developed alongside urban transport, urban water and
energy infrastructure, urban tourism, and human heAlingx 12) The proposed integrated
approach in natural disasters management and adaptation planning will reduce costs and losses
and will further reinforce the synergy effect.

372. A simil ar approach is applied in the 06Gui
Climate Change Policy into the Cohesion Policy, Common Agricultural Paloynmon

Fisheries Policjunds for the 2012020 Phase, 6 included in OProgt
Common Strategic Frameworkodé (2013) by the Bu
good practice by the EE®The guidelines, developed at the initiative of the MOEW, aim to
improve the consistency dreffectiveness of the environmental and climate change policy
measures, both within the framework of the Partnership Agreement and under the individual
EU-funded operational programs. Each operational program stibuldl ent i fy t he a
number of objedtes aimed at meeting the requirements for integrating environmental change

138 National Disaster Protection Programme 2048, available at http://www.nspbzn.mvr.bg/NR/rdonlyres/317033AA
E99D-4C51AC8E-DB37272F2866/0/NPZB_20142018.pdf

139 http://Iwww. mrrb.government.bg/nacionatpeogramaza-prevenciyai-ogranichavan@asvlachistatena-teritoriyatana
republikabulgariyaeroziyatai-abraziyatgpo-dunavskote-chernomorskotdkrajbrejie 20152020 g-i-dopulneniekum-neya
s-novovuzniknaki77199/

140 https://www.eufunds.bg/archive/documents/1364990.pdf
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and climate change policies i nt op.22)hérbanCo mmo n
environment related recommendations, included in the OPRG, refer to reduction of the flood

risk by transferring regional forecasts to the flood risk management plans at the city level,
improvement of energy efficiency and efficient use of water in buildings for renovation, funded
under the program. Another objective is the introduction of integnatiedn transport for

reduction of air pollution and emissions in the cities. Many of these recommendations refer to

the IURDP and most of them, especially those for bigger cities, were developed by the date of
preparation of the document. The required clearghould be reflected either in the individual

projects, during the call for proposals, or in the process of updating the plans foreseen for 2018.

3.1.3. Adaption options for the poor and vulnerable groups

372. The issues of social assistance for vulnerable analBodisadvantaged groups in
Bulgaria are dealt with in the Social Assistance &ttt guarantees the right of citizens to
social assistance through benefits and services without affecting their human d@gnig}.
assistance in Bulgaria is provided thgh cash and/or #kind assistance to meet basic living
needs or through social services.

373. The most vulnerable people in Bulgaria, which in the case of a natural disaster are
targeted with specific measures and aid, include ethnic minoritiepantidulaty, Roma, poor,

elderly, children, disabled, isolated groups, and those deprived from access to services. The
latter two groups cover those living in remote depopulated settlements, where social and health
care institutions have been closed and roads @oeypmaintained. This calls for planning
budget for local roads in the national periphery that are crucial to provide access to these areas.

374. Roma are most vulnerable to extreme temperatures and fsadsy inhabit poorly
constructed dwellingthatareoften located in floogbrone areas in the outskirts of cities or just

outside their borders. Also, the elderly, particularly those with chronic diseases and disabled
persons are less able to cope with natural disasters. Most of them live below the lpwjerty

which means that if they lose their shelter, they lose almost everything. In case of emergency,
these groups face problems leaving their hospitals and hospices, due to the generally limited
possibilities to evacuate poor and older people from isbkateas. Private cars are lacking, and

rescue teams are not primarily targeted to remote and depopulated areas. In addition, small
settlements lack warning systems. In areas with a concentration of the elderly and sick,
additional transport should be prded,liket he exi sting O6green ambul a

375. A policy to resolve Roma housing problems is important to address illegally built Roma
neighborhoods, with a view on reducing the risks that people run from extreme weather events,
thus adapting to the chgimg climate circumstance®ntil now, one national strategy as well

as multiple strategies for Roma integration at the regional and municipad lewad been
implemented, s well asseveral programs and action plans. The approach adopted envisages
measues specifically targeting socially vulnerable groups to be included in the integrated
sustainable urban development common policy. In the framework of the National Program for
Improving Housing Conditions for the Roma in the Republic of Bulgaria for thedo2005

2015, activities related to the construction of social housing, improvements to the technical

141 Adopted 1998, Last amended SG 85/24.10.2017.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of therban Environment Sector

infrastructure and development of cadastral maps and registers have been implemented. It is
expected that the outcomes achieved will be upgraded wetlntplementation of the new
National Housing Strategyn addtion to existing mechanismsnaterial support is provided
viathe Red Cross, donor programs, volunteering, and NGOs.

376. The complexity of the above circumstancads for integratio of several masures
1 Budget transfer to such municipalities for disaster risk prevention and management;

1 Reconstruction of local roads in remote areas of the national periphery with a
concentration of old population with limited mobility for better accessibility ire cds
emergency;

1 Better integration of such areas in the national early warning system;
1 Provision of specialized transport to enable evacuation;

1 Financial measures for better social integration through disaster risk and health
insurance, social protectiomé adaptive safety nets, additional financial support from
the reserve funds in case of disaster;

1 Partnership development with NGOs and business communities;
1 Provision of shelter and dislocation for the most vulnerable; and

1 Behavioral measures, includinglieation andmotivation of appropriate behavior
before, during, and after natural disasters.

377. Because the Social Assistance Act also provides other options, recovery and
reconstruction following disasters can be done with the help of the poor and unemtiiaged
creating job opportunities. Fast recovery depends on established social support networks, on
the organization and readiness of local authorities for quick response and on the relationships
within the local communitie@-lanagan et al. 20110 theevent of a natural disaster, assistance

for the prevention and recovery of damage is provided through the Natural Disaster Act, under
the guidance of an Interdepartmental Commission for Reconstruction and Assistance to the
Council of Ministers. This comnmsson is assisted by the DGFSCP from the MI. Emergency
relief is provided to victims and damage is restored, with priority given to major roads,
electricity, and water supply. The mayors of the municipalities are responsible for providing
food, clothing, ad shelter. There is priority rehabilitation aid for the most vulnerable population
groups.

3.2. Experience with Selecting Urban Environmentaptation Options in
Other (EU) Guntries

378. Considerable research and publications exist on CCA options, prioritizatiwh,
selection, according to local characteristics, vulnerability, existing capacity, and needs. The
review and analysis show varied understandings and approaches. The described measures and
actions that make up the adaptation options and classificatiensftan based on different

criteria but common principles.
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3.2.1. Principles for CCA options selections

379. The selection of CCA options for the urban environment are mainly based on general

principles, recommended in EC guidelines and somenEUnb e r ¢ o earch,analgsesd

and reports. They include the guiding principles for good CCA in Euf8pe.

380. The proposed 10 adaptation principles are based on a comprehensive literature

review!* Underlined is the interrelation between the principles and the need fantagiated
implementation, while the importance of each principle depends on the stage in the adaptation

process, the level of decisidnaking, and specific regional conditions.

381. The Austrian Strategy for Adaptation to Climate Change, adopted in 2012 and updated
in 2015M4lays down the basis for all other documents in the hierarchical planning system and
sets a list of principles and kaydicators meant to facilitate the process of adaptation options
selection. The guiding principlas Box 3 can be considered while dealing with the urban

environment in Bulgaria.

Box3. Guiding Principles for Adaptation

il Wssume respaosibilityQ The implementation of this principle means commitme

and willingness to accept the climate adaptation challenge and to build the mi
institutional, administrative, and expert capacity in the long run.

1 Bhare informatiof2 This is conneetd in the first place to the common understandi
of the concept, terminology, and methodology, and then to the mutual learning, exchan
information and knowledge in an environment without a fully developed communice
culture.

1 Foster cooperatio® The rules and regulations in successful partnership and p
participation are well developed in the behavioral theory, buspatial/urban, as well as i
adaptation planning, theynuststart with identification of relevant representatives, affecte
and involved.

1 Work with uncertaintie€2 Todeal with uncertainty, an integral part of each planni
process requires development and implementation of flexible measures, which are e;
change and improve when needed to upscale the resilience of th@nuenvironment with &
variety of settings.

1 WPrioritize climate change impac€ This principle relates to the former and to |
properly implemented needs welllentified goals and priorities, a reliable database, anal
of the current state, and projéion of climate change.

| Employ a wide range of adaptation optiois This is one of the most importar
principles for adaptation options selection. The recommended portfolio in the Austrian
{ G NI { S 3 étechnylayicalzRedaviorad informative, ganizational, ecosystetiased,
and socioeconomic adaptation measures, both sesfuecific and cros® dzii G A y 3 Q @
1 WPrioritize adaptation measureQ- The criteria proposed for the assessment &
LINAZ2NRGAT FGA2Y 27F | Rfficlelicy, éffed/ghesy SryeacgzNadiaility
AARS STFFSOGaQs FyR a2 2y® ¢KS YIAY NRf ¢
added value and pursuir® ¥ -6 AW QA YA OSY | NA 2 @

1 Yhtegrate into existing instruments and structur€sY et another principlenmportant
for spatial/urban planning practice, if the CCA policy is to be successful and not a

Environment Agency Germany (UBA D) at t bedETE/ACC) pean

143 http://acm.eionet.europa.eu/docs/ETCACC_TP_2010_6_guiding_principles_cc_adaptation.pdf
144 https://www.bmlfuw.gv.at/umwelt/klimaschutz/klimapolitik_national/anpassungsstrategie/straoegext. html

“2Study ledbyth&d BA V, i n cooperation with the Potsdam Institute
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exercise in one more strategy elaboration. There is a recommendativerenappropriate, to
consider new instruments to manage CCA issues.

i Wvoid conflicts of objectives and interes@- A very important detail while
implementing this principle is to avoid conflicts between measures in different sectors a
as to avoid contradiction between prevention, adaptatianjtigation, and sustainabilit
objectives and measures. It is applicable to the participatory process as well, whe
interested parties withconflicting interests meet.

1 Establish a system for M&E This essential element of the overall CCA proce:!
compulsory and must be considered atearly stage.
SourceUKCIP 2013

382. The U.K. Climate Impacts Programme is based on similar principiés.addition to

the ones discussed earlier, tecument emphasizes a balanced approach to managing climate

and norclimate risks. A phased approach ecommended to cope with one of the most
important problem$ uncertainty. The set of guiding principles is based on recognition of the
importance of cosgffectiveness and multiple benefits in the process of selecting climate
change adaptation options. Akd i ons i n the selected option
future adaptations or restrict adaptive acti

383. These principles, applied in most of the national adaptation documents of different EU
countriesare appropriate for implementationtiaé local level for different Bulgarian cities.

3.2.2. Criteria for CCA option selections

384. The Guidelines on Developing Adaptation Strategies (Brussels Z0b8)the EC
provide methodological support to theember states to identify barriers and gaps, assess th
current risks, and select appropriate CCA options for their national strategies. The guidelines
offer a set of criteria for ranking and selecting preferred options, including the following:

1 Urgency with respect to already existing threats

Early preparatay action (to avoid future damage costs)

Range of effect (options covering multiple risks might be favored)
Costbenefit ratio

Time-effectiveness

Robustness under a broad range of likely future impacts

Flexibility for adjustments or reversibility in casediverging developments
Political and cultural acceptability/

= =4 4 4 4 -2 -

385. The Austrian CCA Strategy gives a set of
which include similar onés significance/relevance, urgency, robustness, effectiveness,
efficiency, equity, fexibility and reversibility, sustainability, practical, legitimate, ebshefit

145.K. Climate Impacts Programme (UBIP) Identifying Adaptation options, 2013 http://www.ukcip.org.uk/wp
content/PDFs/ID_Adapt_options.pdf See also
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/209866/phaf24230701.pdf

146 EC staff working document Guidelines onvoping Adaptation Strategies Accompanying the document
Communication from the Commission to the European Parliament, the Council, the European Economic and Social
Committee and the Committee of the Regions, An EU Strategy on adaptation to climate letipriggir
lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A52013SC0134

147 http://climateadapt.eea.europa.eu/adaptatsoipporitool/step
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ratio, and coherence.

386. The Dutch experience presents a more complicated system in assessing adaptation
options. The applied multiple criteria approach is based on the falijpeviteria: importance,

ur geney,gréeno c h adenafitstaad effestion natigation.cThese are then being
weighted according to another set of feasibility criteria (technical, social, and institutional
complexity) for prioritization of thesuggested adaptation options and measures for all relevant
sectors(De Bruin et al 2009)The ranking and prioritization of the adaptation options were
discussed with researchers from several universities and main stakeholders. All relevant
guantitative ad qualitative assessment methods, together with théeasfit analysis (CBA),

were applied to ensure integrated Onature an

387. The principles and criteria listed earlier, compiled from differentrB&Jmb er st at e:
documents, could be sify used for the Bulgarian urban environment sector, provided there is

a reliable information system, with accuratenate relatedlata at the city level. One of the

main constraints is the fact that each city is a unique symbiosis of people (witardiffecial

status, age, gender, believes, values, lifestyles, and behaviors), ratthiegpogenic
constructions and activities, cultural variety, and atmosphere. To the comprehensive character
of the climate change process, one should add the undengtaridhe complex nature of cities.
Together with the implementation of a holistic approach to the urban environment and the
principles of integrated planning, each city/town will need an individual approach and thorough
local specific knowledge. In thisontext participation and communication, and the use of
indigenous knowledge are crucial elements in adapting the urban environment to climate
change.

3.2.3. Constraints and opportunities for implementation

388. Based on the analysis and assessment of the statusi@Bylgarian and Etthember

st atesd experience, the recommended wurban en
approach as the one used in several studies since the end ofB&8ts 1999Burton 1997

Klein et al. 1999Pittock 1999 Rayner and Mlane 1998 Smit et al. 1999Smit 2000, 2015

Tol et al. 1998) The selection is compliant with the institutional and expert capacity, political

and legislative framework, and with the spatial/urban planning system in Bulgaria. The
proposed adaptation optis for the Bulgarian urban environment with their prescribed scope

and contents consider the basic elements and measures in the CCA Aysterip).

Tablel4. Possible adaptation optiong constraints and opportunities

Adaptation , "

ACCA not included in the political agen A Stimuli for progressive region:

el and no political will policy reform
. AProfessional competitiveness and ethic¢ A Facilitation ofresearch, education
Information . . .
ALack of sufficient resources planning, and design

AlLack of sufficient knowledge ar AValuable theoretical evidenee
Research common understanding of the core C( based support for profession:
objectives, methodology, and terms practice and educatiom planning

------------ www.eufunds.bg------------- ----mmem-me——-—- 106
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Adaptatlon

AManagement and communicato ., . Almproved expert  capacity  an
Institutions practices in the country P P bactty
AResistance to change effectiveness of the authorities
ASlow procedures of the overall process
Ledislation legislation revision, amendment, ar A A chance to consider more effecti
9 adoption planning system and planning tool
AFearof additional administrative burder
AFinancial and economic crises and lacl
Financial financial support A Chances for better use of EU fundi
ASocial tension
ALack of interst by academia ANew horizons for academi
Education ASevere competition for students in th professional development
existing demographic crisis Almproved knowledge and skills
Alnadequate retraining policy A Creativity stimuli
At NEB ¥ S a aslstangte fér ah@nge\@ A More coherent planning and desic
Technology/ ASmall number of powerful constructio tools
. companies able to invest in R&D, sm: . ,
Construction o A | AHealthier and safer environment
cities initiatives, and LEED certifice . ,
buildings A Better quality of life
AStte policy for administratior Almproved DRM §ystem
_ optimization A Safer urban environment
A0 i
] C
ALack of staff behavior
. o A Expanded capaci
Alnsufficiently developed publiprivate P . _p v
artnership regulatins A Communication of knowledge
Partnership P . ) L APromotion of new types o
AResistance to social policy in support : :
Roma and immigrants community attitudes and values
A Better social inclusion in long term

389. All identified CCA optionsfor the uban environnentare interconnected. They are not
weighted in terms of their importance and urgency as most of tneshbe implemented in
parallel. The list ofirban environment specifedaptation options from the Bulgarian and EU
countries experiencd @bles 10 to 3, first column) follows the typical logic of actions and
measures. Thus, the most important option for the successful implementation of any suggested
option is capacity. Information is important for almost all other adaptation options, but vital for
scierific and applied research and knowledge base development. Research itself will support
all other options and actions and is important for education and professional practice.

390. The suggested urban environment adaptation options are broadly formulatadeto le
space for their further development in time and tuning according to the local climate and urban
environment characteristics. They carry different weights at the territorial and administrative
levels, due to different capacity and experience of thd kdhorities. The lattemustdecide

how to place the options in a time frame.

www.eufunds.bg--
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3.3. Adaptation Options Assessed

3.3.1. Preliminaryassessment of time, efforts, institutional arrangements

Time

391. The implementation of measures leading to CCA in the urban environmeumigaria,

in line with the recommended adaptation options, should be considered as part of the country's
overall policy for sustainable and integrated urban development. This falls in the scope of
Priority Axis 1 of the OPRG (2012020). The program envisag a 2018 revision of projects

and investment programs of the municipalities that adopted the IURDP. The municipal
investment programs, revised in 2016, include measures for introduction of integrated urban
transport and for renovation of residential aotl buildings with energy efficiency measures.
Approved projects must be completed by the end of the programming period with a possibility
of reimbursement until 2022.

392. Depending on the programming of the strategic planning, an interim evaluation of all
strategic documents is due. As the update of the NCSDi2025 has not been assigned yet,

it should be synchronized with the MoEWsO
disasters and the latest data about zones under threat. The MRDPW is curcerityand for

an interim evaluation of the Regional Development Plans for all six level 2 rgoiisS2),

which define profiles of respective areas and development guidelines, while priority is given to
important infrastructure project§.he expected rasion of the regional policy will most
probably require elaboration of a new type of regional and spatial development documents for
a reduced number of regions where the climate change adaptation options could be properly
incorporated.

393. The municipalitiesalso started to assign interim evaluations of the Municipal
Development Plans (2012020). Interim evaluations of Regional Development Strategies for

28 districts are due by the end of 2018. The General Urban Development Plans/Master Plans,
developed sinc2014 and cdinanced by the state budget under the program of the MRDPW,
are expected to be approved by the end of 2018.

394. The proposed adaptation options will be at the heart of the National Climate Adaptation
Strategy and the NAP to be completedig-2018. Parallel to their development, some of the
adaptation options could start being implemented, such as updating of curriculum content,
capacity building, and staup of legislative changes with Regulatory Impact Assessments,
which are essential for threalization of all other adaptation options.

395. It will be realistic to provide a minimum of 20 years for the country to successfully
address urban climate challenges, whereby this period should cover all activities from
preliminary studies and surveys ofildings and facilities to the execution of construction,
assembly, and renovation works. Refinement of this time frame can be made after a detailed
depiction of measures to be broken down into several groups, depending on the time horizon
0 urgent, short, mdium, and long term. For the most important and laogde projects,
especially those related to technical infrastructure, this period may be extended to 30 years.
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Efforts

396. Implementation of the proposed adaptation options in the urban environment and
construction sector will require considerable efforts, time, and resources as they are complex

and most of them need to be implemented simultaneously and in the short term. This
exacerbates even more pressure on the participants in this process, giveniBalgas const r e
in expertise and information base.

397. Proper implementation of adaptation plans and projects in the urban sector will require
enhanced efforts and accountability from educational institutions regarding staff training by the
professional bodis responsible for recognition of competences and by each individual
professional. A major effort will also be needed in changing the overall concept in the
construction sector toward finding smarter solutions for sustainable and robust buildings and
facilities, resourcesaving, manufacturing of building materials, and more efficient construction
waste utilization. A significant part of these efforts will fall on those engaged in research, staff
training, and construction supervision. The burden will lamnbath construction and real estate
companies and will reach every owner, tenant, or potential property client.

Institutional arrangements

398. The institutions and participants involved in CCA are described in detail in Section 2.5
and are subject to the Naai Disaster Act. This act details the commitments of the Council of
Ministers, the individual ministries and their regional structures, regional and municipal
authorities, research organizations, NGOs, and volunteers for the protection of naturaltand buil
environment and human health and life. The main commitments on urban adaptation falls on
the responsibility of the MRDPW with its relevant directorates and the municipalities that need
to make CCA an integral part of the regional and urban developmiey po this respect, the
MoEW and its regional structur@ghe River Basin Directorates and the RIEW as well as the
MH and the Regional Health Inspectorates have a role in providing a healthy urban environment
and in supervising thenplementation of thepproved plans and projeatéth their EIA and

SEA

399. At the local level, municipalitiesnust reorganize their work such that they create
capacity for development and implementation of urban plans for CCA with a view on
environmental protection, spatial ptang, development, and green system maintenance. This
includes increased responsibilities for not only mayors, but also for chief architects in the
approval and implementation of spatial plans as their proposals determine the quality of life in
the cities.

400. CCA should not require the creation of new structures, but rather the improvement of
coordination between existing ones as well as the enhancement of capacities and a change in
attitudes, including overcoming of skepticism. Changes in institutional amaegs and the
introduction of new functions and duties, like any significant change, will encounter resistance,
especially if they are not supported by the provision of necessary human and financial resources.
Most affected by these changes will be regleand municipal authorities, especially those in
laggingareas due to severe social, demographic, and financial problems and this includes small
and depopulated settlements with a high relative share of poor, aging, and generally vulnerable
inhabitants.
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3.3.2. Gost-benefit analysis

401. The costs of adaptation are a key element in selecting and carrying out CCA measures.
It is difficult to assess the cost of various adaptation activities in Bulgaria, it is even harder in
the urban environment sector. The complexityttaf evaluation stems from the fact that, in
addition to the cost of the implementation of generic adaptation options, the cost of the
implementation of the specific adaptation options, related to the urban transport and
infrastructure, the existing buildy stock, public open spaces, urban services and population
must be considered in terms of both direct and indirect impacts.

402. The most urgent adaptation options identified for the urban sector include the
development of policies, legislation, and instutl strength, combined with research,
information sharing, and capacity building actions.

403. National and local institutions with their infrastructure, staff, and resources are already
in place. Therefore, the development of strategies, policies and liegisks core institutional
activities, are not likely to cause a significant need for additional budget. It can be argued
though, that improved public sector material, financial, and management conditions will attract
more professionals interested to warkd continue to work in the public sector. That would be

a form of internal strengthening that would gradually reduce the need for budget for public
sector awareness raising and capacity building. It would furthermore increase the attractiveness
of the regarch sector. At the level of the citizens and the private sector education and training
will normally require investment at the medium level. Where policies and legislation lead to
infrastructural adjustments, a sharp increase in costs may occur. Althalsghwithout
adaptation policies and legislation such costs would likely need to be made to serve the interests
of other policy fields. In that case the CCA aspect may only cause additional costs. Whereas
smart solutions may at the same time providecfar st s avi ngs, i fbging,oved c
and (business) opportunities.

404. In most cases budgets only cover direct cost of services necessary for planning and
preparation of the implementation of the adaptation options. For example, in the case of
proposedstimulation of creative urban design, only the cost of the stimulation action is
indicated. The exact costs for the realization of the design depend on many external factors and
are therefore extremely difficult to determine. This is the case with maptain options,

the costs of which incur over long periods of time and are subject to a lot of uncertainty, like
for example building stock renovation, social support for vulnerable groups living in low
standard housing, rehousing, development of infionand commaication technology, and

other.

405. Allocation and distribution of financial resources among priority actions is to be based

on the assessment of needs and through economic and financial analysis. For many adaptation
actions existing resourcesrche used. The need to adapt policies and budgets to priorities has

al ways &existed. I'tds a matter of all ocati ncg
resources. Main sources for financing adaptive action are national (state budget), local
(municipd budgets), EU (grants, subsidies of current and future instruments), and private
funding from financial institutions.
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406 A compr ehensi

ve and accurate
made because of the specific characteristics and the different scales and needs of the urban
areas.Thereforethe CBA for the sectgffurther explained ilAnnex 3 focuses mainly on the
assessment of soft adaptation measares only on those investment measures for energy

gl ¢

i n

renovation ofresidential stocland infrastructure, for which the information from morniitg

and forecasts is availabl&éhe benefitsgainedas a resulof thar implementation are best
exemplified through the quantification of saved costs in main performance indictergy

consumption in householdghermal energy consumption in househpldsd others

Considering the complex impact of the adaptaiptions on urban development, thesze

not separatelyquantified in the current CBAThe net present value (NPV§in Table 15
illustrates the monetary value of avoided losses as a result of implemented adaptation measures,
while the cost effectivenesguantifies the benefits achieved in relation to the required

investments/costs

Tablel5. Benefits of adaptation measures in thdrban Environmensectorunder different climate
scenariogizy” (i A f

Climate scenarios
_ s ntion

Hmiljom) 6 A Y

€

Costeffectiveness
(Benefit/Cost ratio)

Realistic scenario2°C 8,786.11 1.57
Optimistic scenario 2°C 13,285.08 1.87
Pessimistic scenari@°C 4,287.14 1.28
Realistic scenarig-4°C 20,522.® 2.34
Optimistic scenario +4°C 29,741.08 2.94
Pessimistic scenari®4°C 11,304.11 1.74

407. Theprojectionshowsthaton averageunderthe +2°C realisticscenarigthe total cash
flow in NPV is 8.7 billion, and(20.5 billion under theealisticscenariocat +4°C. Underthe
optimistic scenarig the projectedcashflow in NPV is i 1 3billidn underthe +2°C scenario
and 029.7 billionT underthe +4°C scenario Evenunderthe pessimisticscenarig the future

cashflow in NPV is projectedat 04.2 billionat+2°C andul11.3 billionat +4°C.

408. Within the currentanalysisthe costeffectivenes®f theadaptatiormeasuress usedto

quantifythe effectof investmentsindereachscenario:*® Underthe +2°Crealisticscenariothe
benefit/costratio is U1.57 (thatis, the benefitsachievedper Euro spent),and i2.34 under the
+4°CrealisticscenarioThebenefitis higherat +4°C temperaturgise. In thatcase the benefit

isu 2 . perédneEuroof investmentunderthe optimistic scenaricand 1 . péré&neEuro of
investmemnunderthe pesimistic scenario.

148The NPV of an adaptation option is given by the present value of the estimated lewefists. If NPV is more #n zero,

this indicates that the investment is efficient and incremental benefits of adaptation exceed the incremental resolfirce costs.
NPV is <0 or B/C is <1, then the adaptation measures add no net benefit to the Urban Environment sector. If biPFR/@ >0

is >1, then it adds positive benefits. The positive value of NPV confirms that investments for adaptation are efficient.

t he

The benefitcost ratio (B/C) is the ratio of the present value of benefits to the present value of costs. When the Bf@oratio is
optionés

than one, the present
149 The costeffectivenessefersto all measures.

val ue of t he

benefits
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3.3.3. Urban environment specific indicators

409. Indicators to assess selected adaptation options must meet basic requirements, while
consideringthe resources used, the expected or achieved results, araditicedimpacts 6

climate change. At the same time, they must be clearly formulated, applicable and supported

by necessary data. To be applicable to the process of CCA in the urban environment, they should
encompass the built environment of cities with their main buildingsailities, open spaces,

and population. The risk of climate change and its impact on the urban environment are complex
issues with spatial dimensions and depend on specific local characteristics, urban structure and
fabric, building parameters, and develont scale.

410. To specifically assess climate impacts on the urban environment and the adaptation to
them, an approach to select indicators was adopted, oriented on the main levels and scope of
spatial/urban planning in Bulgaria. It considers the specificite the different scales of
planning and design to assess expected changes that should reduce the area and the number of
the population at risk of climate change. Such approach was applied in existing strategies and
plans for urban adaptation, but in moases, it partially affects elements of the urban territory
regardinggreen areas and energy efficiency (Downes et al. 2011).

411. The proposed system includes five sets of indicators related to spatial planning, urban
planning, urban design, construction desibuildings, and urban population.

Tablel6. Spatial, demographic, and socioeconomic indicators

Indicators Measurements ‘

Spatial planning indicators

Concentration of population, migration
Regional disparities

Investment pressures

Degree of polycentric urban
development

Limitations on urbanization of
disaster risks zones

Liguidation of illegal residential areas
Reduced urban sprawl

=A =2 =4 =4 4

Ratio of public land property Private and public property Ratio

Time for access to

i Transport infrastructure
9 Healthcare

9 Disaster relief centers

Access to critical infrastructure

Urban planning indicators

Area and percentage of the overall urban territory

Spatial and functional structure
P Landuse balance

Territories with higkrisebuildings
Residential complexes
Individual buildings

Residential areas

Public and business zones Area and percentage of total area

Industrial zones Area and percentage of total building area

Area and percentage of urban territory
Areaper inhabitant

= =4 =4 =4 =4 -8 -8 - -

Green and open spaces
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Indicators Measurements

Zones for technical

infrastructure 1 Area and percentage of total territory
Detailed urban planning and urban design related indicators

i Plot ratio
Urban fabric and utilization of 1 (ljrgsrs‘tpllf);rgltég : i
urban space q glg of buildingin meters .

1  Minimum mandaory green arean percent

1 Type of building
Distribution of urban population T Population de.ns.lty Numbe.r of people per ha

1 Number of buildings (housing) per ha

1 Number of renovated and retrofitted (energy efficiency

and structral strengthening measures) prefabricated

Share of prefabricated housing residential buildings

1 Number of renovated and retrofitted dwellings

1 Number of retrofitted nonresidential buildings

Buildings/Construction indicators

9 Built/non-built areas réo
Surface coverage and type of L .

1 Percentage of the area covered with high vegetation
greenery

trees and shrubs
1 Number of new or renovated housing and public building
ercenta
Residential and public buildings (P gE).
. 1 Age of housing stock

age and degree of adaptation . .. ,

1 Number of new buildings cefitéd for sustainable

architecture percentageof total new)

Heating/cooling systems

Type of heating/cooling systemgpercentage of housing
with air-conditioning

Socieeconomic indicators

Demographic structure and
dynamics

Number and percentage of urbampulationages 65+

Number and percentage of urban population with no
education

Employment and unemployment T Number of employed

1 Number of permanently unemployed
Income 1 Household income

1 Number of populationgercentag@ under paerty line
Poverty and vulnerability 1 Number percentagé of population on social funds

1 Number percentage of disabled and with limited mobility

412. These groups of general indicators do not include specific indicators for urban
structures/buildings, such as imperviousness, robustakkssio, and so on, which some of the
specialists in the field consider essential for urban resilience and CCA and that are also related
to extreme temperatures, heat islands, and surface water runoff. They are more appropriate for

CCA documents at thedal level and for assessment of individual architectural projects.

www.eufunds.bg--
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413. Grouped in this way, the indicators allow for greater flexibility in their application and

for opportunities for further development, depending on their level of application (national,
regional, city, or a single building) and on the purposes of the relevant assessment (resources,
impacts, results). Their information support is ensured by links with spatial and urban planning
documentd Spatial Development Plans/Master Plans, IURDP, and Npali©evelopment

Plans. A significant part of these indicators is also used for assessment of investment programs
or Action Plans.

414. This approach will result in greater efficiency in gathering and procedsiag
information needed for their implementatiém important advantage of these indicators is the
possibility for application of GIS as a tool, which will lidCA planning to spatial planning.

3.3.4. Constraints and benefits, consequences of no action/maladaptation

415. Following the publication of the Fourth sesssment Report of the UN IPCC in 2007,
there is increased interest in studying adaptation constraints and benefits, as well as the
consequences of maladaptation.

Constraints

416. The above report, among others, deals with the assessment of adaptation practices
options, constraints, and capadqi®dger etal. 2007d ef i nes constraints as
factors that render adaptation ineffective &
groups of constraints: (a) physical and ecological limitatigh)technological limitations; (c)

financial barriers; (d) informational and cognitive barriers; and (e) social and cultural barriers.

417. In other studies and publications, an approach oriented toward the main actors was
chosen, because all constraintdgioate from institutions or persons, responsible for
implementation of the adaptation optigRsenzweig et al. 20L1)hese types of assessment
also mention limitations resulting from poor coordination in multilevel urban governance within
certain admirstrative boundaries, while air and water pollution do not recognize boundaries.
For example, water management of Iskar dam, the catchment area of which falls within the
municipality of Samokov, supply drinking water to the capital city of Sofia. Accolgitige
municipality of Sofia can hardly control the violation of building restrictions in this part of the
protection zone, water quality, and the state of sewerage of the urbanized territoriéy close

418. Physical and environmental constraints are linkedthte capacity of the urban
environment to implement adaptation measures without disturbing other functions. The most
striking example in the urban environment are the green areas in the big cities where the
vegetation suffers from severe air and soilytadn and ceases to play its role in air purification

and temperature reduction. The use of buffer vegetation around busy urban highways, part of
the urban green system for better aeration and ventilation, also suffers from harmful emissions
and from anticing treatment of streets during the winter season. Corrections of riverbeds used
to combat floods are detrimental to their natural character and often cause resistance on the part
of nature conservationists. In Bulgaria, many attempts have been mad¢etmide the
ecological capacities of recreational areas, and urban and suburban parks to preserve their
ecological balance, but it is difficult to monitor compliance with such norms. This type of
constraints creates additional conflicts of interest, whidBulgaria stems from the restitution
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of large parts of landscaped areas, where appropriate adaptation measures could be
implemented to increase their ecological capacity.

419. The most serious physical constraint for urban adaptation to climate change are th
neighborhoods with overbuilt high density and high gross plot ratio. The overall destruction of
the urban structure, fabric, and character results in total transformation of the urban ecology and
climate. An example is Lozenetz, in Sdi&ransformed fronthe greenest and most prestigious
neighborhood of the city into a negative example of destruction of the natural environment.

Figurel?. Capital city of Sofiaurban sprawl Figurel8. Sofia(capital city), urban fabric types

Source: SEA of the Sofia municipality Comprehen: Source: Google Earth, Satellite image 2012
Development Plan, 2009.

420. There areisnilar examples from the cities at the Bulgarian Black Sea coast, where sand
dunes, protected fjds and bays are destroyed by apartment hotels used as second homes.
Whatever adaptation measures are applied, in such cases, they will hardly improve the
microclimate and the psychological and ecological comfort.

421. Technological constraints, particularlyose in the urban environment and construction
sectors, are difficult to reduce byreatha d e model s and technol ogi es
a longlasting economic crisis, the use of new technologies to adapt to climate change becomes
difficult, mainly for financial reasons. The number of new office, commercial, or
production/warehouse buildings that use modern technologies for better climate comfort,
tailored to meet both high and low extreme temperatures, is negligible.

422. Financial constraints are expedtto remain the most serious barrier to CCA as the
success of implementing adaptation options in many cases depends on their financial backing.
Capacity building, education, and training, the creation of a unified database, research,
refurbishment, and engy rehabilitation of buildings will require vast financial resources. The
very preparation of municipalities and cities to move from planning to action will require
financial support from the state. This financial burden increases in the case ofdiafistalrs,

when the state is relied upon to take care of the victims and to recover damage due to the poor
insurance culture.

423. Information constraintg Bulgaria are also significant, regardless of the actions taken
and the resources spent on creatinglietas and introducinggovernment. The chance of
overcoming these barriers lies with the availability of vikelined staff who, to find their way

into the public administration, must be offered competitive salaries compared to the information
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technologysector.

424. The introduction of new technologies in the management of state and municipal
administrations is subject to theGmvernment Act>° To speed up the process and to help with
creating information registers and project databases, the Stdeeznane Agency(Se(A)

was established. Access to spatial data, the development, maintenance, and use of the
infrastructure for spatial information, and the provision of environmental information are
regulated by the Access to Spatial Data'Aathich stipulatestte creation of a National Portal

for Spatial Dat®? and thus implements the INSPIRE Directivé.

425. Accelerating the work of these units is extremely important for spatial and urban
planning, especially if adaptive planning is to be incorporated therein. lafiomconstraints

are also related to the financial ones, due to the high cost eimakdoftware and to technology
costs due to insufficient equipment in institutions, municipalities, and companies in the field of
urban planning.

426. Social and cultural anstraints relate to personal and social attitudes toward climate
change and risk, the low reliability of information, and the mistrust in institutions to effectively
implement adaptation measures. There is also skepticism about the need for new types of
documents for strategic risk management and ¢@aulture, behavior, responsiveness, and
decisionmaking as well as skillful management are essential to limiting the impact of these
constraints. For that reason, the adaptation options in this report irgpdgoriate measures

for raising awareness, through education, capacity building, and partnership.

Benefits

427. The benefits from the identified adaptation options include the expected synergistic and
cumulative effect of their simultaneous or sequential implatation. Mainstreaming CCA into
regional and urban development policies, including housing and construction, will increase the
effectiveness of regional policies and will ensure land protection in spatial and urban planning
and development.

428. Improving information provision, accelerating the implementation of the Access to
Spatial Data Act, and exchanging information will facilitate the development of scientific
research, will make the decisiomaking process for urban development and environmental
protecton more transparent and reliable and will increase the capacity of scientific institutions
and different experts.

429. The development of urban research will provide new arguments for protecting public
interests and improve the living and recreation environniegearch on innovative building
technologies, construction, and materials will help designers and builders to create intelligent
buildings and facilities, which are better resistant to climate change and extreme events.

150 Adopted 2007, Last amended SG 98/09.12.2016.

151 Adopted 2010, Last amended SG 98/01.07.2016

152 Seehttp://www.inspirebg.eu/

153 European Directive 2007/2/EC, establishing an Infrastructure for Spatial Information in the European Community
(INSPIRE)

154 Evidenced by a series of studies in the field of public attitudes and social psychology, conducteciyeskmrch
Agency and the Open Society
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430. Institutional development, impved horizontal, and vertical coordination and
integration, cooperation between national, regional, and local levels authorities, will enhance
the quality and effectiveness of their work, while linking sectoral policies with spatial planning.
This will also contribute to the successful implementation of an integratedl more
comprehensivapproach to urban renewal and development.

431. Legislative change, envisaged to incorporate the requirements for chesdient

cities, will enhance the relevance of regifnspatial, and urban planning and investment
projects, as well as of the accompanying strategic and EIAs. Increasing control over the quality
and implementation of these documents is expected to contribute to a general reduction of
adverse impacts and provement in the quality of the urban environment and hence, the quality
of life. The proposed modification of urban planning norms will limit the urban sprawl and
overbuilding, will preserve fertile land, improve the city image, and make urban areas safer
the event of natural disasters.

432. Adaptation options envisaged in the field of financial policy are expected to change the
general attitude toward insurance and property, and accordingly, alleviate the burden on
municipalities and the state in elimingjimatural disaster damages. The creation of new
financial instruments is expected to increase social protection of the poor, the most
disadvantaged and marginally vulnerable groups of society, who are affected most by natural
disasters and extreme climagicents.

433. Educational adaptation optiongveal new opportunities for schools, universities,
professional organizations, and private companies to improve their curricula and to introduce
new methods of training and new programs. This will increase the &dge/level and quality

of work. The mandatory interface with information and communication technologies will allow
cities that are remote from academia to receive badly needed educational services. Partnership
and cooperation among NGOs and municipalitvdsimprove urban adaptation work toward
climate change, increase expertise, and limit the impact of cultural barriers.

434. Technological options and measures envisaged in them for planning and design of more
sustainable, smart, green, and healthy citie$jmwgrove the quality of the urban environment,
building comfort and quality of life, while increasing opportunities for better contact with nature
through recreation, reduction of morbidity, and improvement of human health.

435. Adaptation options for buildingstitutional, administrative, and expert capacity are of
key importance for the successful implementation of all other options. They are directly related
to them and will lead to awareness, commitment, CCA knowledge, and a culture of
communication amongpoliticians, administrators, urban planners, and designers, and the
general public.

436. Promotion of partnerships, networking, and collaboration among different ages,
genders, ethnicities, professional, and social groups, including the disadvantaged ones, and
successful work with media and NGOs, will increase the synergy and impact of the joint efforts
to implement CCA measures. Good interaction, anahiipe above actors, including disaster

relief units, will reduce damage, speed up corrective measuresasagteess relief.
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437. Success of actions aimed at adapting the urban environment to climate change, reducing
barriers, and increasing benefits, depends also on effective leadershijzoevdihated
multilevel governance of cities, and active citizenshippfawhich are of crucial importance

for Bulgaria.

Consequences of no action/maladaptation

438. Consequences of namplementation of proposed adaptation options can affect health
and lives of urban populations, buildings and facilities, green and open ,sfpansport and
technical infrastructure, cultural and natural values, and all human activities, including living,
labor, recreation, mobility, and services.

439. The approach to assessing the consequences of maladaptationapphocation of
adaptation optios should be based on projected expectations of extreme events (extreme
temperatures, floods, storms, landslides, fires, urban waters, and so on) and their impacts on all
elements of the urban environment.

440. Failure to take measures reducing the impact tveme temperatures (high and low) or
improper adaptation of the urban environment will cause harm to human health and increase
the risk of loss of life. Bypassing Eurocodes or weak controls on their implementation will
increase energy costs for businesseshouseholds for heating and/or cooling. The same effect
will occur in cases of delayed or poorly implemented renovations and eserng provisions

in residential and public buildings.

441. In cases of poorly implementing the measures for reduction &f oiskoods, storms,

and hail, damage to the material environment (buildings, facilities, transport infrastructure,
green and open urban spaces) will be significantly higher, and their recovery will require more
time and efforts.

442. Inadequately planned cieand urban areas, including disregard for {rigk zones as
definedintheRiverBasi n Directoratesodo Fl ood Management
of lives. Neglect of preventive actions to liquidate illegal constructions near rivers and, gullies

to clean river beds and to repair dam walls in the immediate vicinity of cities may likely result

in the same consequence. Delaying the construction of a separate sewerage system for storm
waters in the cities will increase the flood risk during heainsrdue to the state and capacity

of the outdated urban infrastructure. Flooding of POS and transport infrastructure can paralyze
city life and compromise power supply for long periods, causing considerable economic
damage at both the private and compawvels.

443. The increased number of days with torrential raintypical for the regionactivates
landslidesUn-built or old anddepreciategplumbing and drainage networkse also a factor

for systematicterrain wetting andactivating landslide processedhe lack of significant
resources dr implementation of gewotection activities is a reason for delaying the
consolidation of some landslides, which in turn leads to the expansion of the affected territory
over time Large landslides along the North Blacka&SCoast damage recreational resources,
thus reducinghe attractiveness of the resorts émeir competitiveness.

444, The delay in introducing measures to reduce the risk of fires in forests and agricultural
land and limited human resources to exercise @fecontrol in forests increases the likelihood
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of fires being transferred to nearby urbanized territories. This risk is greater for cities where the
urban sprawl has reached forest areas (Sofia, Plovdiv, Varna, and so on).

445. With a view to the anticipatedimate change, poor management of urban water supply
systems will increase the risk for the urban population on shortages of good quality water.
Delaying the reconstruction of the water supply network in some cities will put the population
in water stresfor longer periods of time. Most drastic is the case of Dobrich, where, according
to experts working on the Master Plan, water losses are estimated at more than 70 percent.

446. Delaying the supply of necessary equipment and capacity building of the natural
disasters risk managemeuits and disaster recovery centers will greatly hamper their work,
lead to loss of staff, make emergency interventions inadequate, and potentially increase the
number of victims and the scope of damage.

447. In addition to specific meases, it is necessary to follow up the consequences of the
non-implementation of regional and spatial development policies, set out in the National
Regional Development Strategy and the NCSD, which are indirectly related to climate change
and impacts on tharban environment and natural and human resources. This is the very reason
behind the proposed nationahnd regionalevel indicators for adaptation options assessment.
The delay or nofimplementation of the necessary policies and measures to curb mtitce
development creates the danger of concentrating population in major cities. This concentration
of people will put enormous pressure on these cities and their social systems, traffic and
mobility, and urban and green spaces. The concentration oftnmetts in these cities will
enhance competition for resources and lead to their sprawl on fertile land.

448. The nonapplication of the polycentric urban development model in Bulgaria will make
the uniform network of cities in the country, developed over #aesy breakip and will leave

behind many deserted territories. This will increase regional disparity, leave the aging and
helpless population in small and peripheral cities without sufficient and adequate care and at
higher risk of climate change. The plyomaintained transport and technical infrastructure in
these cities is at the risk of being further affected by natural disasters.

3.4. CrossCutting Issues, Tradeffs, and Synergies of Adaptation Options

449. Traditional and modern urban hygiene and ecologt@d@sconsiderexpected climatic

change associated with high temperatures and heat waves, rapid temperature changes, cold
winter months, icy weather, intensive precipitation and storms, floods, and other natural
phenomena. The means to tackle these phenamare of a different nature and fall to the
responsibilities of the various sectors (transport, water, energy, industry, and so on). In the urban
environment, however, they should be appropriately combined with urban planning tools and
approachesAnnex12).

450. The organization of urban transport exerts decisive influence on the development of the
urban structure, supports functional links among the urban structural parts, and ensures their
effective functioning. On the other hand, urban transport has aivegmpact on the
environment components and human perceptions, as it causes air pollution, noise, vibration,
stress, and traumatism. Climate change is likely to complicate urban environment issues and to
increase the negative effects of transport. Heglfiejentrisk-basedlanning and management
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of urban transport is essential to climate change impacts reduction. The proposed adaptation
option for integrated urban transport planning and management in the Bulgarian cities will also
reduce GHG emissionsyhich is a climate change mitigation target and air pollution and
consequently, on the impacts on human health.

451. Water management and water balance in the urban environment is an important activity
with a direct relationship to the urban environment amémiplanning. It is important for the
prevention of floods that are characteristic of cities with rivers, steep gullies, and those near
artificial water areas (reservoirs, dams, and canals). Climate change can enhance the negative
effects associated withehvy rains and floods. Therefore, preventive actions as part of water
management, combined wittsk-basedurban planning are essential. The regular provision of
quality drinking water requires coordination of water supply with urban planning and
improvemet of water supply and distribution networks in the urban environment.

452. Energy supply to the urban environment is a prerequisite for the normal functioning of
modern cities and the realization of their functions in the fields of production, household,
trangort, and communications. Energy consumption in the urban environment increases
progressively with the development of society. This is accompanied by negative environmental
effects, while climate change implies an increase of these negative effects. ldgiciaho
improvements in production, transport, and households, on the one hand reducing energy
consumpti on, whil e on the other hand soci e
Therefore, energy conservation in urban areas is of importance and dekdtd taisk-based

urban planning and building design.

453. Urban development is closely related with human health, biodiversity, agriculture, and
tourism. Cities in the world host 53.8 percent of the global populé@fitorld Bank 2015and

in addition to tkir leading role in the economy, they are places foraslialization and
personal development, for joy and inspiration. In Bulgaria, the share of urban population is even
higher (73.2 percent). The health status and the working capacity of the urhdatipap
depends on the state of the environment, level of pollution, and urban stress factors. Appropriate
CCA of citiesand riskbased urban planningill reduce the pressure on human health, will
make people live longer, and provide them with a befer li

454. Theurban environment provides habitats for a variety of species and their protection is
important for global sustainability. Preserved habitats and biodiversity improve the overall
guality of the urban environment, making cities healthier, and supgamplementation of

green city policies. Flora and fauna in big cities provide attraction, not in the least for children.
Preservation of local species is among the environmental aims of the recently developed
municipalitiesdé Masystamssciemesns and their green

455. Agricultural lands are most affected by uncontrolled development and urban sprawl.
Almost all recently completed Spatial Development Plans/Master Plans envisage extension of
the urbanized areas at the expense of fertile land, even sgittlaion of demographic crisis

and urban population shrink in smaller cities. Riblbype industrial developments along
motorways also occupy agricultural land, thus making food supply more complicated by
hindering access to food production fields. Irpmsse to this phenomenon, nowadays there is

a considerable movement toward urban agriculture. Rubeln relations will be even more
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important under future climate change circumstances and should be enforced tisiebgbed
spatial and urban planningdis.

456. Currently,urban tourism is an essential part of city marketing strategies, addressing the
local population, investors, as well as visitors and tourists. The latter, when offeregublgi

tourist products, can make a valuable contribution toutftan economy. In addition to a
friendly and hospitable population, municipalities need a clean and green environment, well
organized public transport, higjuality properly located accommodation, protected heritage,
and welldeveloped attractions. Proten of vulnerable cultural attractions, open archeological
sites, and old listed buildings are a main concern during, floods, storms, anthétas why

they needa riskbased planning approachhis is even more important in the situation of
climatechange because under unfavorable climate conditions, visitors are likely to be inclined
to spend more time (and money) in the cities.

457. These and some additional relations between the urban environmerthandaxtors
are summarized imable 17.

Tablel7. Sectoral Interdependency

AffectingC Urban Environment ‘

CCeffect
Ay X O Positively Negatively
(see below)
i Stimulate alternative production T Competition for water _res_ource
between rural areas for irrigation an
: and supply offood for urban
Agriculture population urban areas for water supply
11 Urban Agriculture development 1 Fire thre_at to urban areas close by
case of fire
1 Green infrastructurend peserved
L _ biodiversity improe the overall| I Impact on total biodiversity in the
Biodiversity & quality of Urban Environment region
Ecosystems . . ) . .
9 Recreation and leisure 1 Alien species and pest breeding

9 Attraction for Children

1 Higher electricity supply cost in he
summer

1 Damages on electricity supply netwo
due to storms, icing

1 More solar energy production fo
urban needs

9 Green corridors interruption afte

1 More construction sites an¢ deforestation

9 Lower electricity supply cost i
Energy warmer winter

1 Less flood hazard in drought

Forestry recreation sites for urban dweller § Water sources less protected
after a fire and deforestation 1 Fire threat to urban areas close by
case of fire
9 Longer season for open are I Pressure on health and social urb
Human S :
Health activities and better health services
1 More options for cycling 9 More stress on urban population
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AffectingC Urban Environment

9 More visitors and higher revenue § All heritage sites, archeology and list
Tourism for the cities attracting touriste  buildings threatened byire, floods,
from the resorts in bad weather earthquakes, and so on
1 Less municipality costs for stree
maintenance and snow collectio 1 Bad urban transport services
in public open spaces in winter extreme weather¢ rainfalls, storms,
Transport T More Metro passengers and les heavy snowfalls., hail.
traffic in heavy snowfalls 1 Closure of airports and lack ¢
f More mobility options in warmel  connections with other cities
seasons (pedestrianbicycle) and f Flooded pedestrian underpasses
less traffic and pollution
1 Water shortages and stress
9 In case of more snowfla ¢ more T Bad q.uahty drinking water
water for all urban needs 1 Flooding due to old sewerage
Water 1 Reduced use of water fo 1 Mor(_a cpmpetition for water re_sour(_:e
recreation and water sports in th C drl_nklng water, water attragons in
cities public open spaces and parks, for gre
system irrigation, for bathing an
swimming.
458. Risk-based than planning, in synergy with sectoral urban activities, can well mitigate

negative climate change effects. It should take proper account of thiveeagipact of some
urban planning predictions and realizations, and above all, of theéntgasive construction
and technology saturation of residential areas in the major cities.

459.

The longlasting transition period in Bulgaria has created conditionsifigustainable

urban development, particularly in the housing areas of the cities and for urban (S§taawl

and Kovachev 2014)he permissible building density (for example, in 8uéia Municipality
Territorial Planning and Building Act®®with gross ot ratio values of 2, 2,5, 3, 3,5) is in
contradiction with all environmental principles. Combined with additional regulatory
requirements, such as the requirement to provide parking spaces, it leads to destruction of areas
with a natural vegetation covdue to underground construction throughout the plot area. This
leads to deterioration of the quality of the environment and the climate comfort, while
compromising sustainability of the urban environment in the area of phenomena that are
enhanced by clinta change. The CCA strategy should focus particularly omrisheébased

urban planning activity, combined with sectoral actions in the urban environment. That is why
the selected adaptation options and actions include the following:

T

== =2 =4 =

Urban studies conduaten crosssectoral partnership gearedetpected climate change
Adaptation of urban planning principles to expected climate change

Adaptation of urban development laws and norms to climate change

Adaptation of urban plans to expected climate change

Adaptation of the construction norms for buildings and facilities in the urban
environment to the expected climatic change

155 Adopted 2006. Last amended SG 98/28.11.2014
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460. These findings show the need for concerted implementation of CCA options in terms of
research, policy, legislation, urban planning pragtaesign, and construction.

3.5. Priority-Setting Approach

461. The selected approach to priority setting for the urban environment CCA takes into
consideration the sectgpecific objectives of the proposed adaptation options and uses a set of
criteria, interprete for the aim'>® Specific objectives are related to the overall spectrum of the
urban environment from its planning to building, management, and use, aiming at reducing the
adverse effects of climate change on buildings and facilities, transport, tecmicabcial
infrastructure, green and POS, urban population, and health.

462. The selected criteria include the following:

(a) Urgency - the need for urgent activities and measures to immediately start
implementation of CCA and/or to stop degradation in the urbamament of certain
structures or buildings;

(b) Significance- the importance of the option for achieving adaptation quality of the urban
environment;

(c) Effectiveness the degree to which the option is successful in meeting the objectives to
reduce the vulmability of the urban environment and is relevant to the allocated
resources;

(d) Efficiency - the achieved state or quality of the urban environment with the least time
and effort;

(e) Flexibility - the propensity of the urban environment adaptation optionsasy e
modification and adjustment to the level and degree of climate change;

(f) Sustainability - the degree to which the adaptation measures avoid the depletion of
natural resources to maintain or restore the ecological balance of the urban environment;

(9) Costs- the specified value of financial, material, information, and human resources
required for implementation of the adaptation measures;

(h) Benefits - the advantages or profits gained from adapting the urban environment to
climate change;

(i) Acceptability - the degee of political, cultural, and social acceptability of the urban
environment adaptation options; and

() Coherence- the quality of being logical and consistent, bringingbemefits, and
addedvalue by the synergy achieved with other implementedsures.

463. This list of criteria is not exhaustive, but flexible and could be applied in different
configurations according to the scale of adaptation and its time frame. The interpretation of the
criteria depends also on the selected adaptation scenario and th# teatyemal or regional

scale urban network, citgr a functional zone, urban infrastructure or green system, and
different building types. At the same time, the chosen 10 criteria reflect the status quo of the

156 UNFCCC 2005 Compendium on methods and tools to evaluate impacts of, and vulnerability and adaptation to, climate
changehttps://unfccc.int/files/adaptation/methodolagjiéor/vulnerability_and_adaptation/application/pdf/consolidated_versi
on_updated_021204.pdf
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urban environment CCA, comprehensive charadtére sector, identified needs, and expected
results.

464. The relevance of the criteria was evaluated by a triple scale and the highest score was
given to the adaptation options related to information, followed by education and capacity
building, equally imprtant for all options.

465. There are two more issues to be considered while evaluating CCA @ptioesrtainty

and subjectivity. To deal with the first issue, preliminary individual weights to options and
criteria could be given, while subjectivity calls fapplication of appropriate group decision
making techniques.

466. In support of the priority setting, a prioritization meeting was organized in Sofia in
October 2017, inviting a variety of stakeholders from the sector. The meeting used a basic
version of the nalti-criteria analysis (MCA) approach. MCA is an approach as well as a set of
techniques that aims at providing an overall ordering of options, ranging from the most
preferred to the least preferred. It represents a way of looking at complex problems that
characterized by a mix of monetary and fmeanetary objectives. MCA breaks down options

into more manageable pieces by using a set of criteria. The two groups of criteria used for the
anal ysis were those of O0Net B enmice $ocidl,sandd f ur
environmental benefits, and o6l mpl ementati on
institutional, technical, and technological risks. This approach allows data and judgements to
focus on the separate pieces that are thesepdsed to present a coherent overall picture.

467. | n carrying out the MCA (that is, O6scorin
benefited from the presence of stakeholders with professional knowledge and experience in the
sector. Nevertheless,ishpriority setting effort must be considered as indicative and tentative,

for three main reasons. First, the effort was carried out at an early stage in the process of
developing a strategic view and planning of sesfmcific CCA options. Second, not tilose

who were invited to the prioritization meeting used this invitation to attend. And third, a broader
understanding of underlying information and notions at the side of the stakeholders would be
beneficial to allow them to make more founded scorbksréfore, the current priority list only
serves as a oO0first feeld® about the main dire

468. At a later stage, further attention should be paid to the priority setting process, both for
this sector as across all economictsecr s t hat play a role in the
actions.

469. The five main priority adaptation options that were tentatively and indicatively
identified for the urban environment sector are listed in the following paragraphs.

Category Policy - Mainstream CCA into the policy of regional and urban
development, including housing and construction

Adaptation option - Incorporate CCA into the National Housing Strategy (2@030)

470. The option is considered of highest priority because it could be decisithefoverall
regional policy reform of the country. Debates on this are expected to start in early 2018. This
concerns both nationahnd locallevel policies and actions. The implementation results will
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directly affect the urban population, living with teststandard housing, improved microclimate
comfort, and higher resilience to extreme weather events.

471. The priority will be implemented through the National Program for Energy Efficiency

of Multifamily Residential Buildings, led by MRDPW and implementedtisy municipalities

in Bulgaria since 2015, as well as through a new housing renovation program as part of the
National Housing Strategy (200Z030).The proposals for improving its social and economic
effectiveness and efficiency are undergoing public exgert consultations. The expected
benefits of the implementation of the prioritized options are reduced energy consumption and
emissions, improved sustainability of building stock and quality of life, and implemented
political commitments to increase egg efficiency by 25 percent by 2020. The main
stakeholders are the MRDPW, ME, MF, Construction Chamber, and construction companies
and municipalities. This adaptation option will require considerable human and financial
resources and considerable timet, Wwill bring additional social, environmental, and economic
benefits in the longer term.

Category Legislation Revise and amend legislative documents to transpose the CCA
issuegafter RIA when applicable and necessary)

Adaptation option- Mainstreamthe CCA requirements in all related legislative documents,
relevant to regional and spatial/urban planning and environmental prote¢8&#A, RDA,
Regulations No. 4, 7, and, 8, Regulation for Spatial Development Documents, for EIA, and
SEA)

472. The option wih the proposed actions refers to the national level and all expected climate
changes and extreme weather events. The Spatial Planning Act addressed climate
characteristics in Article 169 paragraph 4 in 2014 amendment, but will need additional minor
amendmats in Article 104, 106, 107, and 112 to incorporate CCA into the spatial planning
tools together with disaster risk zoning. More detailed requirements for the scope and content
of the Spatial Development/Master Plans, detailed plans, and investmergfurhltprojects

will be given in the Regulation No. 4 for the scope and content of the investment projects and
Regulation No. 8 for the scope and content of the spatial plans. Regulation No. 7 for rules and
norms for different types of territories and d®pment zones needs much deeper study and
evaluation to reduce the parameters of building in critical areas of major cities. A revision of
the related spatial planning legislation for the capital city and for the Black Sea coast will reduce
conflicts andwill increase resilience of the local urban environment.

473. The legislation for the EIA the Environment Protection Act and its regulatibradso

need minor amendments to enforce the implementation control on measures for reduction of
the significant impact aflimate change and waters on the components of the environment and
human health in plans and projects.

474. The Regional Development Act refers to the topic of CCA in Article 1d, reeeds
mi nor amendments of Article 78, 79, and 7¢
the spatial planning documents at the national, regional, and district levels.

475. The main responsibility for these legislative changes will lay upon the RARD
MoEW, and professional bodies such as the UAB, CAB, Chamber of Engineers in Investment

a


http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of therban Environment Sector

Design, UPB, and Construction Chamber.

476. The implementation of this adaptation option will require minimum efforts, resources
and time, but will improve the qualityf @lans and projects, the cooperation, and control, as
well as the interrelations between the various regional and spatial development documents with
those for CCA, thus reducing the risks and losses in the future.

Category Information- Secure institutonally regulated exchange of information and
data according to INSPIRE directive obligations

Adaptation option - Create common standards for the type, structure, scope, and format of
metadata and data, harmonized with the EU at the city level

477. The optioncorresponds to the identified needs for accurate aftd-dpte information

for scientificbased decisions concerning CCA actions. Bulgaria is lagging behind in
implementation of the INSPIRE Directive andy@vernment in regional development policy

and spaal planning. Without this option, the establishment of the climate adaptation platform,
as an EU and national priority, will not be possible. This is even more important for the local
authorities, which need methodological support for preparation of theal adaptation
strategi es, in addition to the Covenant of
will facilitate information and knowledge exchange, networking, capacity building, and
awareness development. The reliable information systerh justify the exchange of
information with other countries and international institutions, will support education, research,
and CCA practices at the national and local levels. The main stakeholders in adaptation option
implementation are the MOEW, MRDPWITITC, SeGA, BAS, and municipalities.

Category Research Provide common longerm vision and objectives in the urban
environment CCA research through amendment of the National Scientific Research
Development Strategy 2020

Adaptation option - Identify piority scientific topics, linked with the city, open and green
spaces, buildings, infrastructure, construction materials, and human health

478. The adaptation option is connected to the Task 1, Measure 2 of the National Strategy for
Scientific Research Develomnt 2020 for prioritization of scientific research and
establishment of thematic priorities until 2020. The amendments of priorities 1. Energy, energy
efficiency, and transport; 3. New materials and technologies; and 4. Heritage could bring more
focus on lhe urban environment and adaptation to climate change. The main responsibility for
the implementation will then be better shared between the MES and the respective academic
institutions, working in the fields of planning, architecture, civil engineeringMD and
environment. The adaptation option and its priority actions should be incorporated in the
scientific research strategies and plans of the universities and the respective institutes of the
BAS. The starup companies, working in the area of smad green technologies, have a role

to play in the implementation of this option. The expected results could bring more efficiency
to R&D, better informed decisions, more innovative construction technologies and materials
for the urban environment, and eusgtterquality education.
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Category Educatioin 6 Tr ai n the trainersé6 for CCA

Adaptation option - Organize appropriate format education and training for all le§ei®m
politicians to the general public

479. A broader insight into this adaptation option waster unification of all priority actions

under this category in a single framework or platform, corresponding to a shrinking pool of
expertise in the country, education decline, and unfavorable demographic characteristics.
Upgrading of knowledge in suchspecific field like CCA will require rapid assessment of
needs and intensive training of trainers, who are to take the lead in the proposed interdisciplinary
short and longterm courses, in masters, doctoral, and open learning programs. They should be
targeted toward the politicians and decision makers, state and local governments
representatives, experts, and professionals involved in urban environment building and
management and tipeiblic. None of the proposed actions in this category should be negjlect
having received such a high score for expected social and economic benefits in the evaluation
and consultation process.

480. Although targeted at all levels and participants in the CCA, implementation of this
option will place the main burden and respoilisjb on the academic institutions and
professional bodies. These include the MES, the National Evaluation and Accreditation
Agency, UACG, TU, UF, UNWE, SU, BAS, Chambers of Architects and Engineers, private
higher education schools, and training and neitng provision companies. The results of the
implementation are expected to build expert and institutional capacity, to improve
communication of knowledge between architects, planners, engineers, landscape architects,
economists, sociologists, and envimoentalists, and to bring better quality and higher value to
all further adaptation actions. Along with the social and environmental benefits, this will bring
financial benefits, creativity stimulation, and academic developments to educational
institutions.

481. Most of the above prioritized adaptation options will hardly be implemented without
financial support. The considered financial, social, and insurance policies refer to all weather
events and disasters, to all levels from national to individual and migtto the urban
environment but also to all other sectbtsansport, tourism, agriculture, forestry, energy,
waters, and human health.

Category Finance Change financial, social, and insurance policy

Adaptation option - Revise the existing financialsttuments and design new ones for CCA
and DRM, including for energy renovation

482. Applied to the urban environment, the prioritized adaptation options and actions require
appropriate financial engineering tools for attracting investments for housing stosiatien,

energy efficiency measures implementation, revision of the spatial planning documents and
their legislative framework. In addition to the methodological support, the new responsibilities
of the local authorities for CCA will badly need state ketdgupport. The proposed new
approach to the housing property will require legislative changes in the Condominium Property
Management Act, the Insurance Code and Local Taxes and Fees Act. The main stakeholders in
the implementation of these actions areNtig the National Revenue Agency, municipalities,
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and individual citizens and owners. The expected results of the implementation are greater
social justice, better distribution of the responsibilities and financial burden among the state,
local authoritiesand individuals, and increased awareness and commitment.

483. The selected priority options create the common framework for CCA of the urban
environment. More specific ones are recommended for local adaptation strategies, which need
an approach, based on tbeal resources, needs and microclimate, consistent with the size and
location of the city, its population, economic, and functional characteristics, and spatial
development and densitjinex 12).

484. The results of the CBA identify the most econoaliic efficient adaptation actions and

allow for their ranking. The adaptation measures for which the benefit exceeds the cost can be
ranked as follows:Housing EE renovation; Identify priority scientific topics; Promote
partnership, networking, and collaboratidvainstream CCA into policies of regional and
urban development, and othefée figure below shows the estimated contribution of selected
adaptation measures in reaching the overall positive effects of climate change adaptation.

Figurel9. Prioritization of adaptation measures in th&lrban Environment sector
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3.6. Conclusions

485. The National Strategy for Climate Change Adaptation in Bulgarea new type of
strategic document which presents the framework for further actions and implementations.
There are no simple and unambiguous swhstto climate change related problems in the urban
environment. They all require comprehensive actions and consistent policies for
implementation of a system of legislative, planning, technological, construction and social
measuresin view of the appliability of the prioritized options and identified adaptation
actions, the adaptation process in the Bulgarian urban environment will require considerable
time, budget, and other resources. Gaps and barriers facing adaptation to climate change can be
overcane butare likely to meet resistance of institutions with limited expert and financial
capacity as well as that of the professionals that will face new challenges and responsibilities.
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Similarly, the construction business sector will have to invest in@emwologies and materials.

The approach to the latter should not emphasize expenses but focus on the additional benefits
that a highquality living environment, with higher comforts and degree of protection could
bring in the long term, which in economierms adds value and may support profit
development. In this context, it is important that the attitude toward adaptation to climate change
turns into a new way of thinking and lifestyle, thus becoming the new reality.
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Annex 1 Potential Clinate Change Impacts on the Urban Environment Sector in Bulgaria

Tablel8. Potential dimate change impact on the urban environment sector in Bulgaria by size and location of cities

Affected Urban Environment

High
Temper | Temper

Low

Rainfall

Drought

Specific Effects of Climate
Change Relevant for Urban

Environment

Extreme Weather Events

Sector Aspects ature ature Earth- Hail PoII Uio Electric Fog Floods Avalan | Land
quakes | Storms Storms ches slides
Il PICE PIBE PIBE "IN PIEE PIBE P ﬂ\D\ﬂ\D\ﬂDﬂ | P BN P IBE P BN P |
Cities by size
Bigc over 100,000 B v v L L v --\----\--\ T M
Medium ¢ 30,000¢ 100,000 PRV v (v v L v v PSRRI v s .M
Smalic below 30,000 \T-- M M| L L M M --\----\ L L]l L -\ U
Cities by location
Coastal ‘ ‘ ‘ ‘ ‘ ‘
Including River Danube ---\--‘ LiL M L|L Ll H|H
Black Sea PVEREREWVERE v v L L L LM L L M
Plain ---\7‘ M | -\ Ll L L M M| M
Mountain and semi mountain ‘ H --‘--‘ L ‘ ‘ L - ‘----‘ L M| H|H

LegendD = damagd'h

probability of occurrencby 2050 at latest; U = unknown; H = hlgh M = medium; L = low;
negative impacfgreen= positive impactblank = neutral impact.
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Tablel9. Potential climate change impacts otme Urban Environment Sector in Bulgaria

Low
Temper
ature

Prolonged
Rainfall

Drought

Water
Table
Rise

Sea
Level

Specific Effects of Climate
Change Relevant for Urban
Environment

Extreme Weather Events

Storms

. Air .
2l el Pollu- SlEie Fog Floods SR Landslides
quakes | Storms tion Storms ches
o N o MEN o MGN o BEN o IGN o IGN o IGN o IEN o I

URBAN ZONES

Residential areas

Public and business zones

Industrial zones and production
facilities (incl. SME)

Mixed use zones/Multifunctional

Public open spaces (POS

Green system/parks and garden

Suburban parks and recreation

Heritage sites and listed building

Tourism facilities

SERVICES

Health services

Social services

Education services

Food supply

DRM facilities

TRANSPORT INFRASTRUCTURE

Urban roads network

Cycling network

Public transport system

Metro system

Transport stations and hubs

rriZ

c|c|jc|c|c

c|c|c|c|c

c| |[f|c|c|c c <|/lc|lc/c|c|c| c |c|cC
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Specific Effects of Climate
Change Relevant for Urban
Environment

Affected Urban Environment X A"-_
Sector Aspects r Hail IIu- e Floods Avalan Landslides Storms
quakes | Storms Storms
D Il D D Il D \Iﬂ D |

Extreme Weather Events

TECHNICAL INFRASTRUCTURE
v v -\f

U

omomen NN R B

water drainage

Electricity supply system

L
Sewerage System, incl. surface L
*\!!-!!\ﬁi-
L u v SRS v

Central Heating system

Gas Supply system

u
u
u |
u

cl |- Z

ICT functions

N o v
\-----\ﬁ

CONSTRUCTION

T o D

Buildingsg housing

< T

Buildings- commercial

U U
Cow v DR - o [N

LegendD = damagdg = probability of occurrencby 2050 at latest; U = unknown; H = high; M = medium; L = low;
= negative impacfgreen= positive impact; blank = neutral impact.
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Annex 2 Climate Change Adaptation Options in Detail

Table20. Adaptation options presentedn detail

CLIMATE CHANGE ADAPTATION OPTIONS

l. Category Policy
Mainstream CCA in regional and urban development

1. ORGANIZE A DISCUSSKINRUM TO AGREE OK@MMON VISION ANEBELOP COMMON UNDERSDING ON
CCAPOLICY AND STRATEGY

Supranation| National | Regional Local Urban Buildings/
Relevant to: al level level level level zones POS
X X X

A discussion forum to agree on a common vision and develop com
understanding on CCA policy and strategy should address the following topic!

I Common ternnology

1 Common vision for adaptive environment

1 Common strategic goals and links with SDG

1 Priorities
In addition to the plenary, thematic sectariented sessions should clarify furthe
specific topics and relevant issues. Cross cutting issues could kesadd through
a more complicated logistic. Considering all advantages and disadvantages ¢
a largescale forum, specific communication technology could be applied, at |
. _ for foreign participants.

AESAEIIN: Target groups are researchers, politicians, prsi@sals, decision makers, loc
Economic | Ecologic ~ Social | guthorities, representative of the business sector, and NGOs.

Description

+ ++ +++ | The recommended deadline of such initiative is before final approval of the N/
Opportunities that aise | Institutional commitment. Communication of information, knowledge and idea
Crosscutting relevance YES Multidisciplinary approach important for the CCA process.

Risks addressed All risks

2. MAINSTREAMCCAINTO POLICIES OFGRENAL AND URBAN EFWDRIENT INCLUDINGHOUSING ANL
GONSTRUCTIQRY REVISING TSEATIALIPLANNINGACT

Supranationall National | Regional Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

The forthcoming regional policy reform on EU antarzal level, as well as on urba

policy, will further support the integrated approach to social, economic

Description territorial/spatial cohesion. This integrated approach, instead of a sectoral
promoted both by the MRDPW and MoEW in the Partnership Agreémi be a
major principle for the period after 2020. In addition to linking sectoral policie
. national territory, urban and housing policy, spatial planning and infrastruc

building should be better incorporated in the regional policy and CCs. Wil
Economic| Ecologic | Social | require supplementing the SPA and updating the political strategic documents
++ + ++ | governmental programs.

Better and more efficient land use, concentration of res@srand more effective
regional and urban policies.

Regional and urban policies affect various human activities,
environment and human health.

Opportunities that arise

Crosscutting relevance YES

Risks addressed All risks
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3. INCORPORATECANTO THE NEWNATIONAIHOUSINGSTRAEGY

Supranational National | Regional | Local Urban
Relevant to: level level level level zones

X X X

An important task of the MRDPW in the coming years is to make the Housing
an integral part of the regional policy dié country, starting with the World Ban
Housing Sector Assessment and the assignment of the National Housing Sti
It is envisaged to be accompanied by several programs, focusing on the
identified problems in the sector, including legislationnogation of panel
buildings, accessible housing for young people and people from vulnerable gr
improvement of planning of the areas subject to complete renovation.
Economic| Ecologic| Social | renovation of the building stock will require a considerable amount of resou
+/-- i +++ | (time, financial, human).

Buildings/POS

Description

Improving quality of life, urban environment and comfort as well as redu
energy consumption costs

Crosscutting relevance YES Energy, ldman health, Water.
Risks addressed Risk to buildings and human health as a result of extreme temperature

Opportunities that arise

Il. Category Information

Secure institutionally regulated exchange of information and data according to INSPIRE dire
obligations

4. (REATE COMMONANDARDS FOR THEE'¥TRUCTURSCOPFAND FORMAT OF METATA AND DATA
HARMONIZED WITH THEJAT THE CITY LEVEL

Supranational| National | Regional Local Urban Buildings/
Relevant to: level level level level zones POS
X X X X

Access to sl data, the development, maintenance, and use of the infrastruct

for spatial information, and the provision of environmental information ¢
Description regulated by the Access to Spatial Data Act which stipulates the creation
National Portal for Spatial B and thus implements the INSPIRE Directive.
latter aims to create an EU spatial data infrastructure for the purposes o
environmental policies and policies or activities with an impact on the environir
The Directive came into force in 2007 andl be fully implemented by 2021. Th
new way of data exchange requires standardization of metadata and data in t
++/- - +++ ++ | of thematic clusters, type, structure, scope and format.

Enables environmental spatial information exchange among public st
Opportunities hat arise | organizations, facilitates public access to spatial information on national and
levels and assists in polioyaking. Improves the quality of research.
Human health, Water, Energy, Transport, Tourism, Agricult
Forestry, Biodiversity.

hLJiA2yQa NI
Economic | Ecologic | Social

Crosscutting rekvance YES

Risks addressed All risks

5. EXCHANGE INFORMATI®MNTHEUROPEAN COUNTRIE®ANTERNATIONAL INBITIONS

Supranational National | Regimal Local Urban Buildings/POS
Relevant to: level level level level zones
X X X X

The option aims at better coordination of the CCA efforts of the EU Member S
and at expanding networks of professionals and scientific communities
Description implementing this option, e main stakeholders must determine the ma
important relations for further development and to provide data about relial
partners for future cooperation. Working in close cooperation with lead
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(NI SE-RYAeF-WNN: institutions will increase capacity and knowledge. Fas thption EU funds couls
Economic| Ecologic | Social | be used as well as other programs for cooperation, including transborder one|
/- - +++ +++ | programs for territorial cooperation.

Facilitates public@ess to spatial information across Europe and assists in pt
making across boundaries. Provides information about ebasder CC risks.

Human health, Water, Energy, Transport, Tourism, Agricult
Forestry, Biodiversity.

Opportunities that arise

Crosscutting relevance YES
Risks addressed All risks

6. PROVIDE OPEN ACCESSNFORMATION FORETEBENERAL PUBLIC

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X

Despite all efforts to unify information siems and to provide relevant informatio
to the general public, additional actions are still needed to provide free acce
CCA platforms at national and local levels. The information about environn
- climate change, extreme weather events and impawtsst be integrated into one
Description aAay3atsS WL O1F3SQ & LINI 2F GKS b!
units ¢ RIEW, River Basin Directoratewith support of the MRDPW and its sta
companies. Having in mind the complexity of the urban envirommend the
uniqueness of each city and urban zone, additional CCA platforms must be ci
at the local level as part of the local CCA strategies/plans. To avoidintdioning
of created databases and platforms, as is the case of most EU funded prajec
necessary to ensure at least two IT professionals for data processing
i +++ +++ | maintenance.

Raising awareness and commitment. General public environmental eu
Opportunities that arise | development and more opportunities for informed participation in the C

hLIiA2yQa NX
Economic| Ecologic | Social

process.
Crosscutting relevance YES Human hea'llth: Wat-er, Energy, Transport, Tourism, Agricult
Forestry, Biodiversity.
Risks addressed All risks

II. Category Research

Provide acommon longterm vision and objectives in urban environment CCA research throt
amendment of the National Scientific Research Development Strategy

7. IDENTIFY PRIORITY BEBOIFIC TOPICSINKED WITH THE GITOPEN AND GREEN SP3CBUILDINGS
INFRASTRUCTHRONSTRUCTION MATHRIHUMAN HEALTHND THEIR RISK REHSNCE ASSESSMENT

Supranational| National | Regional Local Urban Buildings/
Relevant to: level level level level zones POS
X X X X

The National Scientific Research Development 8gatets the thematic prioritie:
until 2020. Among them the ones connected with the urban environment are

1. Energy, energy efficiency, and transppenergy saving, renewable energy, a
SYSNHe STFAOASYyOez | & ¢St f hepdoritied obthal
urban environment which need additional reseafichsed justification anc
innovative ideas. The same topics are in the basth®integrated urban mobility

Description concept.

2. New materials and technologies these topics, in addition to thenew

infrastructure and intelligent facilities management will create a bet
environment and will reduce climate change risks.

3. Heritage¢ O2y a i NUzOGA2yad |FyR YIFGSNALFTE &l
conditions, together with additional topics on buithg) materials and construction
behavior will further develop knowledge about listed buildings and archaeolo
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BEEEEYEIES i/ 0S3aQ LNR2GSOGA2y @

Economic | Ecologic | Social | The above three topics require a scientificdlysed approach to assessing haza
and risksThe consequences of maladap G A2y YR FAYIl yOA|
implementation results will bring more focus on the urban environment.
Opportunities to mainstream the Urban Environme@CA topic in the nationg
scientific research agenda.

Human health, Water, Energy, Transport, Tourism, Agricult
Forestry, Biodiversity.

All risks connected with the health of the urban population, qyabf life and
safety.

++/- - +++ ++

Opportunities that arise

Crosscutting relevance YES
Risks addressed

8. SUPPORT INNOVATIONSAONSTRUCTIONECHNOLOGIES ANBWWEESRELEVANT TO TBEA

Supranationall National Regional Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

The option to supportdevelopment of innovations in construction providi

opportunities to cope with climate change, which is still underrepresented in

country. The innovations not only relate to the construction process, but also t

previous and subsequent actions arsiages in planning, building, using, a

managing the urban environment. Creative options are also related to poli

research, education, and the development of expert and scientific capacity.
support for innovations could be provided through:

9 Rese&ch and Development (R&D) appropriate funding

Description 1 Transdisciplinary projects, stimulating creative thinking

9 Networking and communication of knowledge and ideas

i Science festivals and award#ttps://www.britishcouncil.bg/en/sofiascience
festiva)

9 Design competitions in all fields (planning, architecture, design, lands
architecture, engineering, ICT, social services, urban smart mobility and s
http://ec.europa.eu/growth/industry/innovation/policy/social/competition_en

9 Publicity, promotion of ideas, and dissemination of innovative urban projects

hiJiA2yQa N 9 Organized events and interactive games for iratoxe ideas stimulation amont
Economic| Ecologic| Social young researchers

I Exhibitions, video productions for creative ideas
9 Scholarships, internships, and study visits

Innovative ideas for UWan environment developed, new entrepreneurial cultu
stimulated, innovations in urban environment planningdadesign promoted.

+++f - +++ ++

Opportunities that arise

Crosscutting relevance YES Human health, Water, Energy, Transport.
Risks addressed All risks
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V. Category Institutions
Dewlop sustainable institutions capable of providing CCA policy at all administrative levels

9. ORGANIZEORIZONTACOORDINATION BETWHRARDPWMOEW,ME,MAFF ANDMOF

Supranational | National | Regional Buidings/
Local level Urban zones
Relevant to: level level level POS
X

Important part of this adaptation options and the actions involved in the cate
WLy &aidA i dzii-degeloe@systein for coardthtibn and collaboration betw
higher level institutions in a period with a reducedmnioer of priorities and sever
O2YLISGAGAZ2Y F2NJ t AYAGSR NBa2dzNDOSao

Description main institutions involved are presented in part 2.5.2. of the current Analysis:

W a 2©EXEA, River Basins Directorates, RIEWs
w aAh y‘V\EaengM.@/IE)QSustamable Energy Development Agency
w aAyAaidNE -RagionaHedlthilfspeoterdtes
®w aAyAaid NMNatigndl Institee fbrdohdvable Monuments of Culture
w aAyAaidNE 27T [ +tAgehdyJolSpdal SuphMil | £ t 2 £ A
® atLe/
Economic| Ecologic | Social |®@ a AYAa GNE 2F ¢2dz2NRAY
w al
et + t w aAyAAGNER 2F 902y2Ye

Opportunities that arise | Institutional development, improved coordination and cooperation.

Human healthWater, Energy, Transport, Tourism, Agricultt

Crosscutting relevance YES Forestry, Biodiversity.

Risks addressed All risks

10. ORGANIZE VERTICAL ANIRIZONTAL COORDIMN2N BETWEEN ALLEIRORATES IN TMRDPWRELATED
TO URBAN ENVIRONMERCAANDDRM

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

¢KS 2LJiA2Y FAYAa Fd 06SGGSNI WAY(dISNYI

related to CCA and DRM, based on aeefilored and evaluated organizatial

scheme. In the MRDPW such coordination exists, but there are still undeve

links and relations in the CCA and DRM field.

I DSYySNJI ¢ 5ANBOG2NF GS W{GNF GS3AAO
530St 2LIYSyiQ

T5ANBOG2NI S W{ LI GAFEtFYRFGFRNIHEG 2 NIR
Description T5ANBOG2NI §S WeSOKYyAOlFt wdz S$&a | yR
T5ANBOG2NI GS W2 GSNJ {dzldLJf e FyR {S¢g
T5ANBOG2N S WDS2LINRGSOGAZ2Y YR td
T5ANBOG2NI S Wl 2daAaAy3a t2ftA0eQ

1 Directorate for National Construction Control
The state consulting ecopanies of the MRDPW also must be part of this proc
providing additional expertise:

p - 1 Road Infrastructure Agency (RIA)
9 National Building Research Institute (NBRI)

Economic | Ecologic |Social | { National Centre for Regional Development (NCRD)

+4/- ++ ++ |1 Geoprotection state companies in Varna,\Rle, and Pernik

Opportunities that arise { dza.u FAYFofS AyadauoAlddziAz2zyaQ RSOSE 2 LIY
established.

Crosscutting relevance YES Human health, Water, Energy, Transport,odiversity,

Agriculture, Forestry, Tourism.
Risks addressed All risks



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of therban Environment Sector

11. IMPROVE COOPERATIORT®WEEN NATIONAREGIONALAND LOCAL LEVELSTHORITIES ICCAPOLIC
IMPLEMENTATION

Relevant to:

Description

hLiiAz2yQa

Economic | Ecologic

+/-

+

Social

+

NXH

Opportunities that arise

Crosscutting relevance

Risks addressed

Supranational| National | Regional | Local Urban Buildings/POS
level level level level zones
X X X

The option is part of the set of measures for institutional and administre

capacity building and coordination and cooperation improvement. In additic

2LIA2Y b GKAEA A& | indticheABinstitdtiGhe] Briolved B EC

policy implementation are in the target group:

1 Council of Ministerg DRM Council

1 MRDPW Regional policy Council, National Expert Council of Spatial Pla
Working group Housing

1 Regional Development Counciis NUTS2 level, River Basins Directorates

1 District administrations and District development councils on NUTS3
Regional Inspectorates of Environment and Waters, Regional F
Inspectorates

Tadzy AOALI t AGASAQ | RYAY A&l NI patkakR Bladriing
Expert Councils; Municipal Disaster Protection Councils

1 Local administration units in the big cities with their Expert Councils and pla
administration

They interact in the consultation process of the planning documents and pr¢

and through the Expert Planning Councils have well established links wit

competent authorities on regional and local level. They have sufficient expert

their professional fields, but insufficient knowledga CCA and DRM at

communication skills.

Improved institutional capacity, cooperation and collaboration in the field of ul

environment CCA.

Human health, Water, Energy, Transportiodversity,

YES Forestry, Agriculture, Tourism.

All risks

12. DEVELOP CAPACITY HE DIRECTORATES THRORETRAINING ANDIMTIONAL EXPERT EROFMENT

Relevant to:

Description

hLIGA2y Qa NX

Economic | Ecologic

++/- -

+

Social

=+

Supranational National | Regional | Local Urban Buildngs/POS
level level level level zones
X X

The options aim at strengthening the expert capacity in the directorates and
within the MRDPW, working in the field of regional/spatial and urban planning
construction. These units are:

IDGW{ NI GSAAONRPANY YN T Il wRIAZ2YI f 5.

T5ANBOG2NI GS W{LIGALFE tfFyyAy3a |yR
T5ANBOG2NIr S W¢eSOKYAOFf wdz Sa | yR
ﬂSANBOﬁzNJ-GS W2 | §SNJ {dzLJLJt & I yR {S5g
T5ANBOG2NI S WDS2LINRGSOGAZ2Y YR td

I5ANBOG2Ax YT W2 R2i08Q

9 Directorate for National Construction Control

MRDPW state companies:

1 Road Infrastructure Agency (RIA)

1 National Building Research Institute (NBRI)

9 National Centre for Regional Development (NCRD)

9 Geoprotection state companies in Varna, Plevarg Rernik

An institutional and organizational analysis will show the bottlenecks in
structure. The retraining of the staff will be carried out in parallel with activitie
options 21 and 24.
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Opportunities that arise | Developed administrative and expert capacity. Better coordinated work.

Crosscutting relevance YES Human health, Water, Energy, Transport.
Risks addressed All risks related with urban waters, urban transport, floods and lades.

13. PROVIDE GUIDELINEDANETHODOLOGICAL BORT TO MUNICIPABSIFOR THE DEVELORMEF LOCALCA

STRATEGIES
Supranational| National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

This option argets at Bulgarian municipalities with limited administrative i
expert capacity and stringent budgets. It tries to find support for those that ar¢
o signatories to the Covenant of Mayors, to secure the quality of their local
Description documents, as alternate for leaving this task to randomly selected consulta
Small municipalities need more methodological support which is better orgal
at a central level. For their CCA action planning municipalities could find ¢
- support through a national inteive platform (see options 6 and/or 2¢
additional to the one provided by the EU and the Mayors Adapt Initiative.
Econome | Ecologic | Social | The EU Climate ADAPT platform provides good examples for local CCA st
++/- - +++ ++ |from different Member States.
Adopted modern, consistent and applicable documents for CCA of the cities.
Opportunities that arise |tasks and plans to cope with disasters and extreme weather eviettts//climate -
adapt.eea.europa.eu/countrieszgions/cities
Human health, Water, Energy, Transport, Biodiver:
Agriculture, Forestry, Tourism.
Risks addressed All urban built environment relatérisks.

Crosscutting relevance YES

V. Category Legislation

Revise and amend all types of legislative documents to transpose CCA issues after a Reg|
Impact Assessment

14. MAINSTREANCCAREQUIREMENTS IN AEGISLATIVE DOCUNMIENRRELATED TO RE@IOAND SPATIAURBAN

PLANNING
Supranational| National | Regional Local Urban Buildings/
Rekvant to: level level level level zones POS
X X X

The first step to implement this option is a Regulatory Impact Assessment (R!

justify the need for amendment. The Spatial Plengn Act and the Regione

Development Act have their RIAs, done in 2011 and in 2

www.mrrb.government.bg/static/media/.../29f1fc40949e8732a8a83b1cc0e49

edoc

As mentioned in the current analysis, texts, concerning CCA have already

provided in some legislative documents, but need slight adjustment and upde
Description The forthcoming revision of the hierarchical planning system in Bulgaria will t

opportunity for better legislative harmonization in terms of CCA major object

in the urban environment.

A deeper analysis and assessment for possible amendments will be requirt

the secondary legislation:

1 Regulation No. 7 on the rules and norms for theelepment of the different
types of territories and zones
Regulations No. 8 on the scope and contents of the Spatial Development
Regulation No. 4 on the scope and contents of the investment projects
Regulations on the terms and procedures for SEglasfs and programs
Regulations on the terms and procedures for EIA of investment projects

hLIGA2Yy Q& NJ
Economic | Ecologic | Social

= = = =

++/- +++ ++



http://www.eufunds.bg/
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Opportunities that arise | Better harmonized legislation.

Human health, Wadr, Energy, Transport, Tourism, Agricultu
Forestry, Biodiversity.

All risks threatening the urban population, urban infrastructure, building stock
and services.

Crosscutting relevance YES

Risks addressed

15. REVISE AND UPDATE RERUIREMENTS FOE BEOPE AND CONTEDHSIAIN TOLS IN THE ABOVE 8&ND
REGULATIONSICSDSPATIAL DEVELOPMECHEMES AND PLARETAILED PLANS

Supranational| National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

This option could be developedfter the completion of the analysis for th

Bulgarian regional policy reform and administrative structure reform, the la
Description concerning the NUTS2 regions and their boundaries. The administrative strt
reform must be completed by the end of Septem2&18 and will determine the
types and scope of the documents for regional and spatial planning. Only
option 15 could be better and more accurately elaborated.
At the same time in the current spatial planning regulations there is some r
for improvenent of the quality of investment projects and respectivelgf the
++/- - ++ ++  urban environment.

Documents for regional, spatial and urban plannb@iter coordinated with the
CCA aims and with the DRM objectives.

Crosscutting relevance YES All Urban Environment related sectors.
Risks addressed All risks

hLiA2yQa NX
Economic| Ecologic | Social

Opportunities that arise

VI.  Category Finance
Change financial, social, and insurance policies

16. REVISE THE EXISTINKGARNCIAL INSTRUMENAISD DESIGNEW ONES FARCAAND DRM,INCLUDING FO
ENERGY RENOVATION

Supranational| National | Regional Local Urban BuildingsPOS
Relevant to: level level level level zones
X X X

The existing financial framework of the CCA includes funding from tite

budget, from the ESIF through the OPs (22D20) and from international dono
organizations and programs. The national scale programs of the MRI
addressing some of the CCA and DRM issues in regional and urban develo
are the Targeted InvestmérProgram (2016Y aiming to provide support fol
laggingregions in the countrg and the National Program for Energy Efficier
of Residential Buildings. This option aims at providing a better, fairer, and sc
acceptable distribution of the burdenebween the state, municipalities, an
homeowners. The new financial instruments have to take into consideratior
requirements of Regulation No. 1303/2013 of the European Parliament ar
the Council of 17 December 2013, about EU fundihttp://eur -

lex.europa.eu/legatontent/BG/TXT/?uri=celex:32013R130the State Aid Ac
N EENETER Y] (SG No 85/24.10.2017), the Social Assistance Act (Last amende
Economic | Ecologic | Social | NO0.7/19.01.2018) and the Fund f&uropean Aid to the most Deprived (FE/
http://ec.europa.eu/social/main.jsp?catld=1089&langld=en

Description

+/--- + +++

Opportunities that aise | Financial instruments innovation.
Crosscutting relevance YES Human health, Water, Energy, Transport, Agriculture, Fores
Risks addressed All disaster risks.



http://www.eufunds.bg/
http://eur-lex.europa.eu/legal-content/BG/TXT/?uri=celex:32013R1303
http://eur-lex.europa.eu/legal-content/BG/TXT/?uri=celex:32013R1303
http://ec.europa.eu/social/main.jsp?catId=1089&langId=en
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17. EXPLORE THEUFUNDSPOTENTIAL FGRCAANDDRM

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

This optionrelates to the previous, aiming at attracting additional financ
resources for CCA and DRM in a situation of increasing social and ecc
disparities. The financial resourcesmust support development anc
implementation of all other options: to create information and a modern scien
environment, to introduce technological innovations in the urban environm
. and construction sector, to develop capgcito educate and train, and to suppo

USSR MY all other options for implementation of CCA strategies and plans. Among the
Economic| Ecologic | Social | yrgent needs during the process of consultations the poor equipment of
++/- - ++ +++ | meteorological stations and of the rescue units and teamgehbeen underlined

Wellequipped meteorological stations throughout the country for clime
Opportunities that arise | change observations, data collection and analyses; better and safeppeu
rescue units and brigades.

Crosscutting relevance YES Human health, Water, Energy, Transport.
Risks addressed All risks.

Description

18. PLAN STATE BUDGET ANRDVIDE FINANCIALPPORT TO MUNICIPRES TO IMPLEMERTCAPOLICIES

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: leve level level level zones
X X

The option targets Bulgarian municipalities facing financial problems in de
with urban environment maintenance, social services and aids provision,
DRM. Hwving in mind their limited administrative and expert capacity ¢
stringent budgets, the option aims at supporting those municipalities that are
signatories to the Covenant of Mayors, and to secure the quality of their local
documents, instead deaving that to randomly selected consultants.

Small municipalities need additional methodological support (option 13) whi
better organized at central level. For their CCA action planning municips
could find online support through a nationaltémactive platform (options 6
and/or 24), in addition to the one provided by the EU and the Mayors At
initiative. http://www.covenantofmayors.eu/Adaptation.html

Economic| Ecologic | Social | http://eur -lex.europa.eu/legal
+/- ++ + content/BG/TXT/PDF/?uri=CELEX:52015IR2592&from =BG

Opportunities that arise | Reduced finanel burden to the municipalities.

Description

Crosscutting relevance YES Human health, Water, Energy, Transport, Agriculture.
Risks addressed All risks.



http://www.eufunds.bg/
http://www.covenantofmayors.eu/Adaptation.html
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19. REVISE THE EXISTINRMFUND FOR BETTERIBO®ROTECTION OETHOST VULNERABLEGRS

Supramational | National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X

Social assistance for vulnerable and socially disadvantaged groups in Bulge
RSIfd 6AGK GKNRdAzZAK GKS { 2 OA ltlhe rightiod
citizens to social assistance through benefits and services without affecting
KdzY |l Yy R Bagigl Aadsist@nce is provided through cash and/ekirid
o assistance to meet basic living needs or through social services. Additional ¢
Description for these groups on the European level offer the Solidarity F
http://ec.europa.eu/regional_policy/en/funding/solidaritfjund/ and the Fund
for European Aid to the most Deprived (FEAD)
http://ec.europa.eu/social/main.jsp?catld=1089&langld=en
The option is addressing groups identified in the analysis in this regartK S
" of the poor during 2015 wa22ercent, with 25 percent of the poor in the ages
0 to 17. Most vulnerable are singb&rson households of ages 65+ (53 perce
Economic, Ecologic | Social | anq adults with three or more dependent children (66 percent). Current da
Do + +++ | poverty were provided also by the analydishe World Bank2

Opportunities that arise | To explore more and better ideas for social support and for reduction of pov

Human health, Water, Energy, Transpo Agriculture,
Forestry.

Risks addressed All risks threatening human health and life, property, and food supply.

Crosscutting relevance YES

20. EXPAND FINANCIAL INSSION MEASURES THRBIUADAPTIVE SAFETETS CONTINGENT FINANGED
RESERVE FUNDS FORAGBIOR AND MOST CD&FANTAGED

Supranationall National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X

The option reflects the EU priority for social cohesion, addresses the po
population in the EU and was inspired by the Wdlahk report, published ir
November 20168¢! Yy O NBIF {6t SY . dzAf RAy3a (KS
b I G dzNJ f Fhitpa:Areligfvie bt/ port/world/unbreakable-building
resiliencepoor-face-naturatdisastery. Community safety nets can redus
- vulnerability of communities by strengthening community cohesion

AR ALY collective actions in addressing local problems. There are initiatives, ctath
Economic| Ecologic | Social | with DRM, including traditional food production practices.

Description

++/- - ++ +++ | The option could be developed alongside with options 16 and 19.
Opportunities that arise | Fight against poverty and better satsupport.
Crosscutting relevance YES Human health, Water, Energy, Transport.

Risks addressed All risks threatening human health and life, property, and food supply.



http://www.eufunds.bg/
http://ec.europa.eu/regional_policy/en/funding/solidarity-fund/
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VII.  Category Education
WeNFAY GKS GNIAYSNBQ 2y [/

21. ORGANIZE APPROPRIATERMAT EDUCTION AND TRAININ®R ALL LEVALEROM POLITICIANS TEE
GENERAL PUBLIC

Supranational| National | Regional Local Urban Buildings/
Relevant to: level level level level zones POS
X

The option could be easier developed if based on a stsateith clear goals,
objectives and target groups. The responsibility for educational ne
assessment, for defining a strategic framework and for leadersiigtbe with
the main information holder, the Ministry of Education and Science (MES
with the assistance of the academia. The identified target groups for educa
training and retraining include:
o f  Politicians and decision makers
Description f  Regional institutions and local administrations
I Planners, architects and engineers, landscape architects and relatad t
Urban environment professionals (urban sociologist, urban geograplt
urban economists and others)
1 Implementersg administrations staff, rescue teams, volunteers
1 Managerial, supervision and control bodies
1 General public
The option should generate a msolidated document on the rationale, goa
and objectives; knowledge, skills, and attitudes requirements; formal
teaching; education methods and tools; and a set of minimum criteria

hLliA2yQa N
Economic | Ecologic | Social

++/- + + teaching and learning standards and control.
o . Potential for educational institutions to introduce new programs, majors i
Opportunities that arise
modules.
. Human health, Water, Energy, Transport, Touris
Crosscutting relevance YES Agriculture, Forestry, Bidgersity.
Risks addressed All risks.

22. ESTABLISH JOINT MUMBCIPLINARY COURSER DIFFERENT PRESHENALS AMASTER LEVEL

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

Oncethe general framework for education and training is established and
main stakeholders are defined, a variety of combinations can be discuss
achieve better results and the appropriate knowledge, skills, and attitt
Having in mind the multidisclipary and holistic approach, the full intellectu
potential from the educational institutions in the fields of architecture, planni
civil engineering, landscape architecture, and environment should be usec
managerial knowledge and skills develogmhy the participation of universitie:

in the field of economics will be useful. Additional knowledge is required in
fields of social sciences and new technologies. The integration of resource
++/- - +++ ++ | add value and bring economy of scale.

Added value to the final educational results from an inand multidisciplinary

Opportunities that arise | approach, stimulated creativity by a transdisciplinary approach, beftedity
education.

Description

Economic| Ecologic | Social

Human health, Water, Energy, Transport, Touris

SRS B VES Agriculture, Forestry, Biodiversity.

Risks addressed All risks.



http://www.eufunds.bg/
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23. PROVIDE TUTORING AGBRGANIZE THEMATED

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level leve zones
X X

PhD research for the urban environment in Bulgaria is not carried out in orga
courses, but through individual tutorials and on a specific topic, selected by
student. These educational and scieiatifiegrees are financed by the MES and
Description EU programs for student mobility. Mainstreaming the CCA theme in the indiv
PhD research will provide new and innovative ideas for reduction of wee
hazards in the urban environment and for improving itslieisce. The success (
the option depends on the capacity of the educational institutions, the knowle
NSRRI and experience of the senior academic staff for tutoring and on the acce:
Economic Ecologic = Social | esources and data. Possible topics for research could be selectedtfrer
identified impacts and threats in the urban environment (Chapter 1 of this rep
+++- +++ ++
New horizons for young researchers; scientific support for the education

Opportunities that arise professional practice.

Human health, Water, Energy, Transport, Touris

i I YE . L .
Crosscutting relevance S Agriculture, Forestry, Biodiversity.

Risks addressed All risks.

24. DEVELOP INTERACTREAPLATFORM FOR DISTANAND OPEN LEARNINGSUPPORT OF PQCIANS
ADMINISTRATORBROFESSIONAMNG G5 AND THE GENERAL PIGBVITH SPECIAL APRSRFTHE DISABLED

Supranational| National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

The option is part of the ovedapackage of educational options within tk

OFGS3a2NE WIORMzOI GA2YyQd LG O2dAZ R 685
o for Open/Distance Learning or as part of the National CCA platform. It cou
Description commissioned to a private company with experienael aapacity in ICT an
education, capable to develop the idea and to maintain the site 24/7.

academic supervision and teaching could be delegated to a multidisciplinary
of academics, researchers and professionals. The program and the staff mi
GGV S-RYNoR-WIINN: o credited and, to attract potential candidates for training and retraining, sc
of the modules could be linked with sustainable urban planning certifical
Professional chambers in the country also must take part, meeting 1

+-- + ++ | obligations for knowlede upgrading and Life Long Learning.

Economic| Ecologic | Social

Improved access to information and knowledge; Improved networking; fa

Opportunities that arise communication of data, results and lessons learned.

Cros-cutting relevance YES All urban environment related sectors, policies, and servic

All risks affecting human health, urban environment, urban infrastructure, ur

RS cekessst transport, urban POS and buildings, urban green system, and urbaneservi
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VIIl. Category Technology/Construction
Implement new Eurocodes and technical norms in planning, design, construction technolo
and building materials

25. IMPROVE CONSTRUCTAND MAINTENANCE SIBRESIONMONITORING AND CCRDL ANDTQMSYSTEMS
ON PROECTS AND CONSTRORTI

Supranational| National | Regional Local Urban Buildings/
Relevant to: level level level level zones POS
X X X X

The total quality management (TQM) system in planning, design, and buildin
a new framework, reflectig ICT developments and globalization of planning
design services and the construction industry. The option could be develope!
implemented in conjunction with
1 Planning and design supervision and control
1 Implementation of the adopted policies, planprograms, and projects
I Management of the built urban environment
An essential part of the improved TQM system should be the establi
REI-RAF RN sustainable cities and green building certifications. Part of these systems at
Economic Ecologic | Social| Bulgarian  organizations  for  sustable planning and  desig
++  (https://new.usgbc.org/leeq.

Description

+++5 ++

Improved construction and maintenance supervision, monitoring anatrog
leading to more resilient and healthier environment.
Crosscutting relevance YES Human health, Water, Energy, Transport.

Risks addressed All risks affecting buildings, urban infrastructure, urban services.

Opportunities that arise

26. STIMULATE CREATIVEBAR DESIGNRESIENT TO CLIMATE CHZEN

Supranational | National | Regional| Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

This option offers good examples for urban planning and design, resilie

climate change, to stimulate rpfessional practices and to encoura

construction business communities in promoting creativity. Such initiatives

some of the world, European (ECHi®p://www.ectp -ceu.eu/index.php/en/9

o news/newsarchive/244the-9th-planningawards29 and RTPlI award

Description http://www.rtpi.org.uk/events/awards)), national, and local (Sofia, Plovd

Varna, Burgas, Stardagora) design competitions, organized by respec

professional organizations with media and business support. Financial stin

scholarships for young and promising architects, engineers and planners al

in this category Http://www.scholars4dev.com/20513/gareenin-the-city-

hLJiA2yQa NE 2017/ Some of th(_e_events _c_ould be thematically oriented towfards the n

elements of the Cities Resilience Framework. Most appropriate for rui

Economic| Ecologic) Social |15t | vy Ay3 FyR RSaAdy FNB Wl SIfdK
+HHE- |+ 4+ 9 Y A NE ity By, D®resilientcities.org/resources/

The expected results could bring more efficiency to the overall planning

Opportunities that arise | design of professional practices, thus making cities more resilient to clir

change.

Crosscutting relevance YES All Urban environment connected gecs
Risks addressed All risks.



http://www.eufunds.bg/
https://new.usgbc.org/leed
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27. PROMOTE GREESMART AND INNOVATIVE (EH BUILDINGS AND TEGMMDGIES PLANNINGESIGN ANI
CERTIFICATION

Supranational| National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X X

¢tKS WDNBSYyQ 02y OSLIi Ay dzaNbly RS@ST
toward global Sustainable Development Goals (SDGs). According to the instit
involved CCA options address the stages of planning, design, building
utilization. They have a great potential for innovations in
1 Technologies and constructions
1 Building materials
Description T I NDFYy YR 0dzAf RAY3IaQ Ay TNI al NH
1 Urban Environment/Real estate management
Green, smart and innovative cities mean also green urban infrastructuezn
urban transport, ecoservices, preserved parks, gardens, and biodiversity
international professional planning and design practice have already plen
inspiring examples for green roofs and walls, green parking places, urban 1
and watefronts converted into recreational places, linear parks and many oth
. https://www.nycgovparks.org/pareatures/parkslist?boro=M
U RER MO hitps://www.star2.com/living/2017/11/11/restorationcheonggyestreamseoul/
Economic| Ecologic | Social | https://www.citylab.com/desgn/2015/05/in-parisplansfor-a-river-seine
+++/ +++ +++F | reinvention/392639/

Better quality of life, healthier population, reduced climate change and disg
Opportunities that arise | risks, more dtactive and safer urban environment, reduced health services c¢
less norrenewable resources used.

Crosscutting relevance YES Human health, Water, Energy, Transport, Biodiversity.
Risks addressed All risks.

IX. Category Capacity
Develop and upscalastitutional, administrative, and expert capacity

28. BUILD EMERGENCY ARBMUNITSZAPACITYYROVIDE SUFFICIEWD MODERN EQUIPMEMND
FINANCIAL SUPPORT

Supranational | National | Regional Local Urban Buildings/
Relevant to: level level level level zones POS
X X X

The category includes institutional, administrative and expert capacity, mean
9 Sufficient number of reliable and sustainable institutions for CCA
1 Wellequipped institutions with sufficient administrators and experts to ca
out CCA and DRM activities
I Welldeveloped updated professional, scieAzased knowledge and skills
Description Relevant to the Capacity building CCA option are the following elements:
9 Professional knowledge and skills of those involved in planning, desigr
buildingc involves educational institutions and professional bodies
1 Managerial skillg DRM, skills for financial management and public serv
management, for managing change and to deal with uncertainty
. . 1 Technical skillg of the staff involved in all activitiefor risk reduction and
disaster management, responsible for operation system in Urban Environi
Economic | Ecologic | Social | ¢ KS F20dza 2F (GUKA& 2LIiA2y Aa 2y (0KS
+4/--- + +++ AY GKS O2yadzZ GFrdA2y LINRPOS&aa 2F (KA
Reduced losses (people affected, buildings, infrastructure), instituti
development, better and more reliable emergency services provision.

Crosscutting relevance YES Human health Water, Energy, Transport.
Risks addressed All risks connected to human life, property, and infrastructure.

Opportunities that arise



http://www.eufunds.bg/
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29. PROVIDE APPROPRIATEEAIRATE AND UPDATEEORMATION

Supranational National | Regional | Local Urban Buillings/POS
Relevant to: level level level level zones
X X X

Accurate and ufto-date information is important for the CQ#ocess bufs most
important for DRM. This option could be developed and implemented jointly
Description 2LJiA2ya ¢ YR ond [Ay]l SR dheibftionmimsSat
providing different sets of information for:
1 researchersnvolved in CCA studies on urban environment

hLJWAZ2YyQa NI 1 decision makers and politicians
Economic| Ecologic | Social 1 rescue and emergency units and early warning systems
++/- - +++ +++ { the general public

Opportunities that arise | Reduce disaster risks, resulting from extreme weather events.

Human health, Water, Energy, Transport, Agricultu

Crosscutting relevance YES Biodiversity, and Forestry.

Risks addressed All risks.

30. DEVELOP AWARENESOMMITMEN;TCCAKNNOWLEDGE AND CURELAMONG THE GENERBBLIC

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X

The option addresses the need for buildimgsilient communities through
information campaigns and education. There are several important message!
should be communicated among the population including:
I Climate change and impacts of extreme weather evengeneral and site
specific information
I Possible gains and losses in case of emergency and disaster
o I Selfsupport, rescue systems and community support
Description 1 General survival rulespre-, during and postlisaster behavior
Information campaigns for the general public are best organized at the loc) |
with the support of NGOs, targeted toward a specific audience, and tailored to
needs with carefully selected communication events and tools. The Climate A
Platform published recommendations as part of the attempts to increase the s
of people informed in the EU states. (§frcentin 2009, 49percentin 2011).
(http://climate -adapt.eea.europa.eu/metadata/adaptaticoptions/awareness
campaigngor-behaviouraichangg The WHO provides open access to an on
(NINV SRR WIA: information portal, and UNEP recommends an esed approach for CCA |
Economic| Ecologic | Social | coastal areashttp://web.unep.org/coastaleba/capacitybuildingmainstreaming
+ - + +++ | However, the main challenge to deal with uncertainty remains.

Improved social behavior and cultueveloped awareness and knowledge abc
climate change impact on urban environment; sipport skills stimulated; more

rtunities that ari .
eIz s effective use of scarce resourceswater, energy, food; better use of loc:

knowledge.
Crosscutting relevance YES H_um_an ht_'—.\alth, Wgne Energy, Transport, Agriculture, Forest
Biodiversity, Tourism.
Risks addressed All risks.



http://www.eufunds.bg/
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X. Category Partnership
Work in partnership and communicate knowledge

31. PROMOTE PARTNERSHMIETWORKIN@ND COLLABORATIOM®@NG DIFFERENT AGENDERETHNIQTY,
PROFESSIONAND SOCIAL GROURECLUDING THE DISAMANTAGED ONES

Supranational| National | Regional Local Urban Buildings/
Relevant to: level level level level zones POS
X X
The first option in the category aims at the identificatimfitarget groups and mair
Description stakeholders, participants in the CCA process, and at exploring their cag

readiness and preparedness to network and collaborate. Once identified, t
representqtives must. be gssigned clegr roles and responsibilities ira@ﬂARM.

Important is also to identify the special needs of vulnerable and disadvant
groups in line with their specific mental and physical characteristics. This o
+/- T +++ | should be fully developed at the local level with the support of the NGO secto
Institutional development; improved coordination; economy of scale, time .
resources; identified problems, needs, and stakeholders.

Human health, Water, Energy, Transport, Tourism, Agricultt
Forestry, Biodiversity.

Economic| Ecologic | Social

Opportunities that arise

Crosscutting relevance YES

Risks addressed All risks

32. PROMOTE AND SUPPORETWORKING

Supranational| National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X
The role of networking in the urban environment CCA process is crucial anc
at:
1 Exchange of data and communications of knowledge
Description 1 Knowhow and good practice examples implementation

1 DRM and postlisaster recovery support
I CCA ideas generation
The EU Climate ADAPT platform and the Covenant of Mayors Initiative are

hLJAZVOA NE examples for networkinghétp://climate -adapt.eea.europa.eu/
. - a . i http://www.covenantofmayors.eu/Adaptation.htn)l
Economic| Ecologic Social | p\RrDPW and local authorities, as well as the academic community have, as

++ ++ ++ | main aim, to support networking, using ICT solutions.

Developed awareness and improved communication, enhanced coherence (
knowledge base and policies, capacity development.

Opportunities tha arise

Crosscutting relevance YES Human health, Water, Energy, Transport.
Risks addressed All risks.

33. ORGANIZE A SOCIAL WBEIRK FOR SUPPORT OFNERABLE GROUPS

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

The target groups of this option are ethnic minorities, in particular Roma,
poor, elderlychildren, disabled, isolated groups, and those deprived from ac
to services in remote depopulated settlements, where social and health
Description institutions have been closed and roads are poorly maintained. The supp
carried out under the regulationsf the Social Assistance Act. In addition to t
financial support and emergency services and proper living conditions prov
integrated measures are recommended. An important element of th
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(EINPS-RVACF-WINN: integrated measures are social support groups. Social nésvasuld help victims

Economic  Ecologic Social = Of disasters to get information, support, and other resources during and ¢
/- et +4+4+ | disasters, which increases their resilience.

Additional support for most vulnerable population, strengthened sociel

Opportunities that arise relations, change of social behavior, and voluntary work stimulation.

Crosscutting relevance YES Human health, Water, Energy, Transport.
Risks addressed Disaster risks, poverty, and social exclusion.

34. DEVELOP PUBHRRIVATE PARTNERSHIPS

Supranational National | Regional | Local Urban Buildings/POS
Relevant to: level level level level zones
X X X

The Public Private Partnership (PPP) Act (2013), which has been criticized

facilitating partnership for more than four years, was abolished in 2017 (

amended SG No 96/01/12.2017). Regulation (EU) No 1303/2013 of the Euri

Description Parliament and of the Council of 17 December 2013 lays down the common

applicable to theESI funds andisulates PPP htp://eur -lex.europa.eu/legal
content/BG/TXT/?uri=celex: 32013R1303

Bulgaria has limited experience with PPP due to the poor business culture

. of trust in institutions, and financial restrictions. The CCA process witl

hLlJiAzZyQa NX proposed options and actions badly needs such kind of partnership, especii

Economic| Ecologic | Social | manage disasters and recovery. Some rules for partnership are set in the Di

+++ + ++ | Protection AcLast amended SG 97/05.12.2017).

Improved collaboration with the private sector, attracted private investmer
better business management, private business financial sttdpr DRM.

Opportunities that arise

Crosscutting relevance YES Human health, Water, Energy, Transport, Biodiversity, D
Risks addressed All risks.

35. SUPPORT THE EFFECNBAS ONG (B

Supranationall National | Regional | Local Urban Buidings/POS
Relevant to: level level level level zones
X X X X

According to the State Register of NBrofit Legal Entities at the Ministry (
Justice in mieRk017 there were about 15,600 NGOs registered in Bulg:
concentrated mostly in the big cities. The publication of the Oeriety
LyadAaddzis WY¢e KS I QG A @S bDha
http://osi.bg/downloads/File/2017/active%20NGOs.pdbresents the major
findings of the study, among which the limited capacity aesources and the
small share of active ones. This adaptation option will address the problems
effectiveness of the work of the NGO sector and will attract the most relii
partners, with experience in the urban environment sector, green infrastract
Economic| Ecologic | Social | ecoservices, social policy, housing renovation, Roma, and vulnerable grol
+/- T+ +++ | joint initiatives and DRM.

Description

Increased confidence in NGOs, better networking and meatiafor conflict

Opportunities that arise resolution. Stronger support in case of emergency.

Crosscutting relevance YES Human health, Water, Energy, Transport.
Risks addressed All risks, posevent stress.
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36. WORK WITH MEDIA FORGMOTION OF THECASYSTEM

Relevant to:

Description

hLIGA2yQa NX
Economic| Ecologic | Social

+++F ++ +++

Opportunities that arise

Crosscutting relevance
Risks addressed

Supramational | National | Regional | Local Urban Buildings/POS
level level level level zones
X X X

As a comparatively new area, urban environment CCA will need addit
promotion and professional PR actions. In the case of EU funding the a
must follow the rules for transparency and accountability. The main aim ol
option will be to inform the public and to attract interest to stimula
cooperation, awareness, and development of new CCA ideas. Followin
general rules for communicationith the media there will be a few steps:

1 Identification of the target groups and interested parties internal
(MRDPW) and external public (CCA partners, local authorities, benefici
NGOs, businesses, depending on the level of communication), mesli
(media representatives, PR professionals in the Ministry, and o
organizations)

1 Identification of media channelg Printed media, TV channels, Rac
stations, Type of Promotional materials

1 Communication Strategy/Plan and Schedule elaboration

I Financiaplan

Each program and fund have their own rules for communication

dissemination. A good example for a Communication Plan for regional and |

development programs and projects is the one of the OPRD of the MRI
http://www.eufunds.bg/index.php/bg/operativiiprogrami/regionalne
razvitie/komunikatzionerplan-na-oprr

Better informed society; CCA messages, vision, and goals clearly distri
among different public and communication channels; increased interest an
business community; achieved goals for transparency, accountability,
information.

YES All sectors.

All risks.
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Annex 3. CosBenefit Analysis

1. General Description

With increasingnumbersof Bulgarian citizens living in urban areasand many economic
activitiesbeingconcentratdthere theseareasareof growingimportancen the frameworkof
adaptingto climate change.Urban areasare placeswhere climate changecan have large
impacts, including economicconsequenceslThe conceptuaframework of thisCBA was
developed based dhe effets thatclimate changéas on th&JrbanEnvironmentsector.

The purposeof thiswork is to:

1 Estimatethe parameter®f the relationshipbetweenkey performanceandicatorsand
climate changeindicatorsfor the urbansector(temperaturet2°C and +4°C rise, and
precipitationchanges)lt is consideredhat climatic driversassociatedavith the impact
assessmermreaveraggaemperatur@ndaverageprecipitation.

1 Developa CBA model appraisingthe costsand benefitsof adaptationactions,thus
measuringhe efficiency of investments. It quantifies the anticipated costs and benefits
of adaptation options with the aim of comparing them and determining whether the
benefits outweigh the cosBenefitsaretheadvantagesr positiveeffectsof adaptation
measuresCostsaretheresourcesequiredto deliver adaptatiommeasuresT he effects
areexpresse@sadecreasén costsbecausef adaptatiormeasuresaken.

1 Evaluateandrankthe adaptatiormeasure# termsof economicefficiency.

1.1. Description of themethodology

Climateeffectswereevaluatedn anintegratechssessmembodel,whichcombinesaregression
(or sensitivity)analysiswith CBA, thatis, assessethe valueof the costsandbenefitsof each
adaptationaction - giving a net presentvalue (NPV) - and compareshe costs(investment
expenditureandbenefitscostsavoided}®’. Costsandbenefitsareexpresseth monetaryjterms
andadiscountratewasusedto determinghe NPV of theadaptatiormeasures.

The regressiomanalysis- as a techniqueto asses adaptationmeasuresinderuncertainty-
identifiesthosefactorsthat havethe mostinfluenceon main sectoralindicators*®® The effect
canbepositiveor negative.

Regressioranalysiswasusedto determinethe effect of climatic variableson the performance
of the urbanenvironmentindicators.This functionis normally usedwhenboth the dependent
and the explanatoryvariablesare linear. The dependentvariables are the main sectoral
indicatorswheretheindependenvariablesareclimatic (temperaturend precipitation) Linear
extrapolationof the key indicatorswasaccountedaiming at identifying how the sectorwould
developundereachscenario Extrapolationquantifiedeachindividual indicator.

157The NPV of an adaptation option is given by the present value of the estimated laewefitsts. If NPV is more than zero,

this indicates that the investmentefficient and incremental benefits of adaptation exceed the incremental resourcH costs.
NPV is <0 or B/C is <1, then the adaptation measures add no net benefit to the Urban Environment sector. If NPV is >0 or B/C
is >1, then it adds positive benefitheélpositive value of NPV confirms that investments for adaptation are efficient.

The benefitcost ratio (B/C) is the ratio of the present value of benefits to the present value of costs. When the B/C ratio is more
than one, the pr edbendlitsislargdr than the dresenthvaue of fistcosts.n 6

158 The regression is linear; the dependent and the explanatory variables are linear.
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The estimation of the negative and positive effectsiofatic change was developed according

to distinct scenarios at +2°C and +4°C temperature rise by 2050. These main scenarios are
divided into subscenarios: optimistic, realistic, and pessimistic. The-sg#marios are
considered in the context of efficieahd effective implementation of the proposed climate
change adaptation measures.

The projected effects of adaptation measures are expressed as a logarithmic function, which is
a tool to measure the effects of investments that would be gradually mdd®&6ati

An assessment was carried out of the NPV and the benefits until 2050, holding all other aspects
constant. The monetary value of the effects was discounted by 4.5 percent for public funding
and by 8 percent for private funding

The benefits are fieed as the positive effect of the implementation of climate change
adaptation measures in the urban sector.

1.2. Data collection procedure

The primary data used for the CBA was obtained from the Action Plan that is part of the draft
proposal for a Naticad Climate Change Adaptation Strategy and Action Plan for Bulgaria, and
from official statistical data.

The correlation determined whether there is a relationship between the performance indicators
and climate factors. The relationship indicates whichcatdirs are significantly dependent on
climate change. Estimation of the correlation coefficient (dependence between each sectoral
indicator and climate change factors [temperaturepaiadipitation) is used to stand out and
select the critical variablesdriables, which are highly sensitive to climate factors).

1.3. Model specifications assumptions and limitations

1 The projectedtrend value of eachsectorindicatoris basedon historical data (2010
2015).

1 The main sectoralindicators include in the andysis are: energy consumptionin
householdsthermal energyconsumptionin householdstotal electrical and thermal
energyconsumptionn householdswaterlosses.

1 Climateprojectiongtemperatur@andprecipitation)wereappliedto historicalvariances
experiencedin Bulgaria (1991 2015). The observationsare from monthly weather
variables:monthly temperaturgmaximum, minimum, and average)and precipitation
(maximum,minimum,andaverage).

1 A baselinescenariois usedto evaluatethe developmentrend of the performance
indicatorsunderthe +2°C and+4°C temperatureise scenariosThe baselinescenario
reflectsa continuationof currentpoliciesand plans,thatis, a future in which no new
measuregaretakento addresglimatechange.

1 Thepressuref extremeevents suchasfloodsandlandslidespnthe key performance
indicatorsarenotaccountedor, theyareindirectlyincluded buthavenotbeenanalyzed
separately.Non-climatic factors (natural, material, economic, social, and political
factors)andtheir cumulativeeffecthavebeentakeninto consideration.
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2. Results of the Regression Analysis

A differential assessment was carried out by comparing the climate change effects on key
performance indicators in all climate scenarios against the bassdin@®. The results display
negative or positive effects to the indicators per scenario.

It was considered that adaptation options have a complex impact on key performance
indicators and are sensitive to urban development. The correlation betweeralsector
performance indicators and climate change factors (temperature and precipitation)
substantially negative.

The correlation shows that household energy consumption is statistically dependent on
temperature rise. Similar was found in relation to thérm&rgy consumption. There is a
negative relationship between water losses and climate factors. The correlation between water
losses and precipitation is significantly higher than the dependency on temperature.
Precipitation directly affect water lossegcdause the water balance is improved, and it
compensates for losses from the damaged water supply infrastructure. However, the regression
dependency is low showing that the precipitation influence is not strong.

The correlation between thermal energy aindate factors is substantially negative. Thermal
energy consumption decreases because of rising temperatures. An incresasedrature
influences electricity supply systems for heating and cooling (temperature and precipitation are
extrapolated and caltated annually, not monthly). The bias of the population to consume
energy for cooling has not been considered. In this regard, the calculation considers the current
dependencies and not the probabilities of future change prefierences of the popuiai.

The cumulative sector effects presented rable 21 illustrate the difference between the
baseline scenario (that is, without implementing selected adaptation options), and the +2°C and
+4°C temperature rise scenarios until 2050.

Table21. Expectedcumulativesector effects from climate change in the urban sector until 2050
without adaptation measures (baseline scenario)

2°Cscenar|o 4°Cscenar|0 PreC|p|tat|0n
Performance indicators
(percentage) (percentage) (percentage)

Ele¢r|cal energy consumption in households
2 1

(million kWt/hours) 0.26 0.5
Thermal energy consumption in households

- 1.57 14 51
(million kWt/hours) ° 3 3.5
Total electrical and thermal energy consumptio
, . 0.47 0.94 1.02
in households (million kWt/hours)
Water losses (million ¥ annum) 1.11 2.21 2.09

Overall, the effects of climate change on the performance indicators are positive. According to
the logarithmic function increased temperatures do not put pressure on increased energy
consumption. However, thgopulation in cities could be expected to start consuming more
energy for cooling, which will significantly incase the need of energy supply.
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Heat consumption will be most affected by temperature rise and the need for thermal electricity
will decrease. erefore, the adaptation measures could be directed at saving costs of decreasing
the trermal electricity consumption.

The extrapolation indicates an upward trend in losses of water, as a negative impact of rising
temperatures, in the field of water supplgvestments in the urban sector deisive in
reducing the effects of the dateation of the water balance.

3. Resultsof the Cost-benefit Analysis

The CBA is a combination of assessing investment in soft adaptation measures. Their effects
on the man performance indicatorseifergy consumption in householdbgermal energy
consumption in householdigtal electrical and thermal energy consumption in households,
water losses) are assumed to bsifive.

Table22. BenefitsofadaJi I G A2y YSIF adz2NSa Ay (K&iliogNbly &aSO02

Climate scenarios Costeffectivenes3>®
(e m|II|on) (Benefit/Cost ratio)

Reallstlc scenario2°C 8,786.11 1.57
Optimistic scenario 2°C 13,285.08 1.87
Pessimistic scenariga°C 4,287.14 1.28
Realistic scenaria-4°C 20,522.60 2.34
Optimistic scenario +4°C 29,741.08 2.94
Pessimistic scenarie4°C 11,304.11 1.74

Theprojection(seeTable22) showsthatonaverageunderthe+2°Crealisticscenarigthetotal
cashflow in NPV is 08.7 billion andt20.5 billion under theealisticscenaricat +4°C. Under
the optimistic scenariothe projectedcashflow in NPV is 0 1 3hilliadn at +2°C averageand
029.7 billionat +4°C averageEvenin the pessimisticscenariahe future cashflow in NPV is
progectedat i4.2 billionat+2°Canddl1.3 billionat+4°C.

Within thecurrentanalysisthecosteffectivenessf theadaptatioomeasuress usedo quantify
the effect of investmentsunder each scenariol®® Under the +2°C realistic scenariothe
benefit/costratio is U1.57 (thatis, the benefitsachievedper Euro spent),and (2.34 under the
+4°CrealisticscenarioThebenefitis higherat +4°C temperaturgise. In thatcase the benefit
isu 2 . perédneEuroof investmentunderthe optimistic scenarioand 74 per one Euro of
investmenunderthe pessimisticscenarioA highereffectof investmentss observedinderthe
+4°C scenaridbecauseheaverageir temperatureluring1991 2015hasalreadyincreasedy
+1.6°C.Thus,to date thelevel of the +2°C scerario hasalreadyalmostbeenreached.

3.1. Prioritization ofadaptation measures according tthe cost-benefit analysis

CBA can be used for decision making, as a tool to identify measures that efficiently use
financial resources. CBA identifies the mosbeamic adaptation actions and allows for their

159 Cost effectiveness is a coefficient which quantifies the benefits achieved as a result of the applicadotedf sel
adaptation options in relation to the required investments/costs.
160 The costeffectivenessefersto all measures.
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ranking based on economic efficiency. The adaptation measures for which the benefit exceeds
the cost can be ranked as followsusing EE renovatiorsecure funds for CCA research and
implementation of CCJ identify priority scientific topics; Mainstream CCA into policies of
regional and urban development, Promote partnership, networking, and collaboration, and

others.

Figure20. Prioritization of the adaptation measures (total NPV &ffO (i
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4. Conclusions

The effect of increasedemperaturas positive andit leadsto energysavingand decrease
thermalenergyconsumptionn householdsThemultiplier effect,afterapplyingsoftadaptation

measuresshowsa positive return on investment. NPV calculationsshow that investmentin
climatechangeadaptatiormeasuref the UrbanEnvironmentsectoris economicallyefficient.
The monetaryvalue of householdcostsfor energyconsumptiorhasthe terdencyto slightly

decreasegueto achangen thermal and electric energy consumptasa resultof adaptation
measuresA higher benefit value proves the financial argument fotiating adaptation

measures.
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Annex4. Location of Emergency Services

Figure 21. Location of cities by size groups
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Figure22. Location of hospitals areas of service
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Figure23. Location of centers for emergency carareas of service

Romania

Location of Emergency Centers

o
Source: Ministry of Health (Location of centers for emergency medical care asdéssavice), NCRD (data compilation and map) 2017.
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Figure24. Location of police officesareas of service

Romania
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Source: Ministry of Interior (Location of police offices and areas of service), NCRD (data compilation and map), 2017.
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Figure25. Location of fire department stationsareas of service
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Table23. Location of offices and services by cities

Population Emergency| Police Fire

Office(s)

Name SizeType| December 31, | Hospitak

Type by bcation

2015
Sofia Big 1236047 Y Y Y y | Mountain/semi
mountain
Plovdiv Big 343424 Y Y Y Y In the plans
Varna Big 335177 Y Y Y Y BlackSea coast
Burgas Big 202,766 Y Y Y Y BlackSea coast
Ruse Big 144,936 Y Y Y Y On DanubeRiver
Stara Zagora Big 136,781 Y Y Y Y in the plains
Pleven Medium 98,467 Y Y Y Y in the plains
Sliven Medium 87,322 Y Y Y Y mounta!n/seml
mountain
Dobrich Medium 85,402 Y Y Y Y in the plains
Shumen Medium 76,967 Y Y Y Y in the plains
Pernik Medium 741100 Y Y Y y ~ mountain/semi
mountain
Haskovo Medium 71,686 Y Y Y Y in the plains
Blagoevgrad | Medium 69,567 Y Y Y Y in the plains
Yambol Medium 69,542 Y Y Y Y in the plains
Pazardzhik | Medium 68,963 Y Y Y Y in the plains
Veliko Medium 68478 v v v v mounta!n/seml
Tarnovo mountain
Gabrovo Medium 54004 Y Y Y y | mountain/semi
mountain
Vratsa Medium 53570, Y Y Y y ~ mountainsemi
mountain
Asenovgrad | Medium 49,250 Y Y Y Y in the plains
Kazanlak Medium 45,076 Y Y Y Y in the plains
Kardzhali  Medium 43022 Y Y Y y | mountain/semi
mountain
Vidin Medium 42,801 Y Y Y Y on DanubeRver
Kyustendil Medium 40,682 Y Y Y Y in the plains
Montana Medium 39,838 Y Y Y Y in the plains
Targovishte | Medium 35,536 Y Y Y Y in the plains
Dimitrovgrad | Medium 35,074 Y Y Y Y in the plains
Lovech Medium 33,426 Y Y Y Y mounta!n/seml
mountain
Silistra Medium 32,400 Y Y Y Y on DanubeRver
Razgrad Medium 31,301 Y Y Y Y in the plains
Dupnitsa Medium 30,627 Y Y Y Y in the plains
Gorna. Small 20478 Y Y Y Y | inthe plains
Oryahovitsa
Smolyan Small 28160 Y Y Y y | mountain/semi
mountain
Petrich Small 27587 Y Y Y y ~ mountainsemi
mountain
Svishtov Small 26,869 Y Y Y Y on DanubeRver
Samokov Small 25,382 Y Y Y Y mounta!n/seml
mountain
Sandanski Small 25,054 Y Y Y Y in the plains
Karlovo Small 21612 Y Y Y y | mountain/semi
mountain
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Population

Emergency| Police Fire

Name SizeType| December 31, | Hospitak Type by bcation

Office(s)

2015
Velingrad Small 21558 Y Y v y | Mmountain/semi
mountain
Nova Zagora' Small 21,270 Y Y Y Y in the plains
Sevlievo Small 20,898 Y Y Y Y in the plains
Lom Small 20,508 Y Y Y Y on DanubeRver
Harmanli Small 20216 Y Y Y y | mountain/semi
mountain
Troyan Small 19785 Y Y Y y | mountain/semi
mountain
Aytos Small 19,490 Y Y Y Y in the plains
Botevgrad Small 19,456 Y Y Y Y mounta!n/seml
mountain
Gotse Small 18552 v v v v mounta!n/seml
Delchev mountain
Svilengrad Small 17,754 Y Y Y Y in the plains
Karnobat Small 17,472 Y Y Y Y in the plains
Panagyurisht Small 16,359 v v v v mounta!n/seml
e mountain
Peshtera Small 16189 Y Y Y y | mountain/semi
mountain
Rakovski Small 14,799 Y Y Y Y in the plains
Popovo Small 14,411 Y Y Y Y in the plains
Chirpan Small 14,377 Y Y Y Y in the plains
Novi Iskar Small 14,159 N Y N N in the plains
Pomorie Smal 13,607 Y Y Y Y BlackSea coast
Radomir Small 13279 N Y Y y | Mmountain/semi
mountain
Ihtiman Small 12723 Y Y Y y | mountain/semi
mountain
Nesebar Small 12,548 Y Y Y Y Black sea coast
Parvomay Small 12,371 Y Y Y Y in the plains
Berkovitsa Small 12,360 Y Y Y Y mounta!n/seml
mountain
Kozloduy Small 12,235 Y Y Y Y on DanubeRver
Provadia Small 12,151 Y Y Y Y in the plains
Radnevo Small 11,847 Y Y Y Y in the plains
Cherven Small 11618 Y Y Y Y | inthe plains
bryag
Razlog Small 11590 Y Y Y y | mountain/semi
mountain
Kostinbrod Small 11,546 N Y Y Y in the plains
Novi pazar Small 11,520 Y Y Y Y in the plains
Balchik Small 11,328 Y Y Y Y BlackSea coast
Bankya Small 11234 N Y N N | mountain/semi
mountain
Stamboliyski | Smalll 10,994 Y Y Y Y in the plains
Kavarna Small 10,982 Y Y Y Y BlackSea coast
Byala Slatina, Small 10,200 Y Y Y Y in the plains
Etropole Small 9849 Y Y Y y | mountain/semi
mountain
Pavlikeni Small 9,735 Y Y Y Y in the plains
Knezha Small 9,665 Y Y Y Y in the plains
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Population Emergency| Police Fire
Name SizeType Dec;rglb:r 31, | Hospitak Genter Office(s) | Office(s) Type by bcation
Elhovo Small 9,618 Y Y Y Y in the plains
Mezdra Small 9,547 Y Y Y Y in the plains
Levski Small 9,148 Y Y Y Y in the plains
Teteven Small 8990 Y Y Y y ~ mountain/semi
mountain
Bansko Small 8881 N Y Y y ~ mountain/semi
mountain
Sredets Small 8,759 Y Y Y Y in the plains
Tryavma Small 8,543 Y Y Y Y mounta!n/seml
mountain
Lukovit Small 8,519 Y Y Y Y in the plains
Sopot Small 8,284 Y N N N mounta!n/seml
mountain
Isperih Small 8,253 Y Y Y Y in the plains
Krichim Small 8077 N N N N | Mmountain/semi
mountain
Tutrakan Small 7,998 Y Y Y Y on DanubeRver
Rakitovo Small 7974 N Y N N | Mmountain/semi
mountain
Devnya Small 7,898 Y Y Y Y in the plains
Aksakovo Small 7,865 N Y Y N in the plains
Lyaskovets Small 7,713 N N N N in the plains
Byala Small 7,705 Y Y Y Y in the plains
Svoge Small 7666 Y Y Y y ~ mountain/semi
mountain
Momchilgrad | Small 7,639 Y Y Y Y in the plains
Galabovo Small 7,613 Y Y Y Y in the plains
Septemvri Small 7,485 N Y Y N in the plains
Beloslav Small 7,483 N Y N N in the plains
Belene Small 7,449 Y Y Y Y on DawubeRver
Veliki Preslav) Small 7,275 Y Y Y Y in the plains
Omurtag Small 7,263 Y Y Y Y mounta!n/seml
mountain
Slivnitsa Small 7159 N % Y mountain/semi
mountain
Lyubimets Small 7,071 Y Y N N in the plains
Pirdop Small 6919 Y Y Y mountain/semi
mountain
Dryanovo Small 6887 N Y Y y  mountain/semi
mountain
Elin Pelin Small 6,884 Y Y Y Y in the plains
Kubrat Small 6,597 Y Y Y Y in the plains
Hisarya Small 6,574 Y Y Y Y mounta!n/sem|
mountain
Zlatograd Small 6514 Y Y Y y  mountain/semi
mountain
Smiti Small 6486 N Y N N | Mmountain/semi
mountain
Dolni chiflik Small 6,471 Y Y N Y in the plains
Dulovo Small 6,392 Y Y Y Y in the plains
General Small 6344 N Y Y Y | inthe plains
Toshevo
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Population

Name SizeType| December 31, | Hospitak Sy | (el Fire

2015

Type by bcation

Center Office(s)| Office(s)

dSImeonovgra Small 6,226 N Y N Y in the plains
Devin Small 6,223 Y Y Y% v mounta!n/sem|
mountain
Kostenets Small 6,202 Y N Y y | Mmountain/semi
mountain
Tsarevo Small 5,935 N Y Y Y BlackSea coast
Varshets Small 5816 Y Y Y N mountain/semi
mountain
Tervel Small 5,781 N Y Y Y in the plains
Kuklen Small 5,770 N Y N N in the plains
Straldzha Small 5,688 N Y Y Y in the plains
Tvarditsa Small 5,681 N Y Y y | Mmountain/semi
mountain
Bozhurishte Small 5,543 N N N N in the plains
Saedinenie Small 5,502 N Y N N in the plains
Madan Small 5,455 Y v v v mounta!n/seml
mountain
Yakoruda Small 5,385 N Y N N | Mountain/semi
mountain
Kotel Small 5,329 % % Y v mounta!n/seml
mountain
Bobov dol Small 5177 N Y Y y | Mmountain/semi
mountain
Elena Small 5,054 N Y Y v mounta!n/sem|
mountain
Topolovgrad ~ Small 4,986 Y % Y Y mountain/semi
mountain
Chepelare Small 4,944 N Y Y mountain/semi
mountain
Perushtitsa Small 4,851 N N N N in the plains
Belogradchik ~ Small 4,694 Y Y Y Y mountain/semi
mountain
Zlatitsa Small 4,687 N N N N mounta!n/seml
mountain
Krumovgrad =~ Small 4,631 Y Y Y y | Mmountan/semi
mountain
Suvorovo Small 4,546 N N N N in the plains
Dolna banya  Small 4,531 N N N N | Mmountain/semi
mountain
Dalgopol Small 4,506 N Y N Y in the plains
Oryahovo Small 4,495 N Y Y Y on DanubeRver
Sozopol Small 4,342 N Y Y N Black sea coast
Strazhitsa Small 4,322 N Y Y Y in the plains
Vetovo Small 4,241 N Y Y Y in the plains
Kameno Small 4,185 N N Y N in the plains
Trastenik Small 4,072 N N N N in the plains
Kostandovo = Small 4,063 N N N N | Mountain/semi
mountain
Godech Small 4,039 N v Y Y mounta!n/seml
mountain
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Name SizeType Dec;rglb:r 31, | Hospitak Genter Office(s) | Office(s) Type by bcation
Polski . .
Trambesh Small 4,015 in the plains
Ignatievo Small 4,004 in the plains
Nedelino Small 3978 N Y N N | mountain/semi
mountain
Breznik Small 3935 N Y % y | mountain/semi
mountain
Dve mogili Small 3,927 N Y Y Y in the plains
Dolni Dabnik |  Small 3,927 N N Y N in the plains
Bratsigovo Small 3,870 N Y N N mounta!n/seml
mountain
Debelets Small 3,860 N N N N in the plains
Strelcha Small 3821 N N N N | mountain/semi
mountain
Ardino Small 3799 Y % % y | mountain/semi
mountain
Sveti Vlas Small 3,714 N N N N BlackSea coast
Slavyanovo Small 3,674 N N N N in the plains
Pravets Small 3636 N Y Y y | mountain/semi
mountain
Shivachevo = Small 3627 N N N N | mountain/semi
mountain
Smyadovo Small 3,601 in the plains
Samreva Small 3,595 v N mounta!n/seml
banya mountain
Belovo Small 3,530 N Y N Y mounta!n/seml
mountain
Rudozem Small 3,462 Y Y N mounta!n/seml
mountain
Marten Small 3,461 on DanubeRver
Sarnitsa Small 3,452 N N | mountain/semi
mountain
Kresna Small 3425 N Y N N | mountain/semi
mountain
lvaylovgrad ~ Small 3385 N N Y y | Mmountain/semi
mountain
Tsar Kaloyan, Small 3,377 N Y N N in the plains
Koynare Small 3,359 N N N N in the plains
Varbitsa Small 3,300 N Y N N mounta!n/seml
mountain
Banya Small 3,259 Y N N N in the plains
Valchedram Small 3,238 N Y N N in the plains
Kran Small 3228/ N N N N | mountain/semi
mountain
Glodzhevo Small 3,218 N N N N in the plains
Shabla Small 3,214 N Y Y Y BlackSea coast
Dragoman | Small 3161 N Y N N | mountan/semi
mountain
Maglizh Small 3128 N Y N N | mountain/semi
mountain
Belitsa Small 3107 N N N N | mountain/semi
mountain
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LSl Emergency| Police Fire
Name SizeType| December 31, | Hospitak gency , Type by bcation
Office(s)
2015
Dzhebel Small 3101 N Y v y | mountain/semi
mountain
Sungurlare Small 2,998 N Y Y N in the plains
Nikopol Small 2,994 Y Y Y Y on DanubeRver
Gulyantsi Small 2,988 Y Y Y Y in the plains
Primorsko Small 2,966 N N Y Y BlackSea coast
Valchi dol Small 2,962 N Y N Y in the plains
Iskar Small 2,939 N N N N in the plains
Batak Small 2924 N Y N y ~ mountain/semi
mountain
Slivo pole Small 2,895 N Y Y Y in the plains
Kableshkovo | Small 2,888 N N N N in the plains
Vetren Small 2,886 N N N N mounta!n/seml
mountain
Dolna Small 2871 N Y Y N | inthe plains
Mitropoliya
Kalofer Small 2846 N N N N | Mmountain/semi
mountain
Kaspichan Small 2,833 N N N N in the plains
Mizia Small 2,803 N N N N in the plains
Zavet Small 2,802 N N N N in the plains
Nikolaevo Small 2,728 N N N N in the plains
Gurkovo Small 2722 N Y N y ~ mountain/semi
mountain
Kula Small 2,720 N Y Y Y in the plains
Krivodol Small 2,719 N Y N N in the plains
Dolna . .
Oryahovitsa Small 2,689 N N N N in the plains
Dobrinishte Small 2,688 N N N N mounta!n/seml
mountain
Yablanitsa Small 2,681 N Y Y Y mounta!n/seml
mountain
Buhovo Small 2624 N N N N | mountain/semi
mountain
Apriltsi Small 2623 N N N N | Mmountain/semi
mountain
Roman Small 2,570 Y Y Y N in the plains
Pavel banya Small 2,554 Y Y N Y in the plains
Opaka Small 2,547 N N N N in the plains
Hadzhidimov Small 2,539 N N N N mounta!n/seml
o mountain
Letnitsa Small 2,479 N Y N N in the plains
Sadovo Small 2,476 N N N Y in the plains
Ugarchin Small 2,448 N Y Y N in the plains
Obzor Small 2,442 N N N N BlackSea coast
Tran Small 2315 N Y Y y | mountain/semi
mountain
Aheloy Small 2,310 N N N N BlackSea coast
Bregovo Small 2,291 N Y N N in the plains
Rila Small 2217 N Y Y y | mountain/semi
mountain
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Population Fire
Name SizeType| December 31, : Type by bcation
Office(s)
2015
Dospat Small 21901 N Y N y | mountain/semi
mountain
Malko Small 2139 N v v N mounta!n/seml
Tarnovo mountain
Koprivshtitsa|  Small 2135 N N N y ~ mountain/semi
mountain
Batanovtsi Small 2,134 N N N N mounta!n/seml
mountain
Kilifarevo Small 2,131 N N N N in the plains
Kocherinovo Small 2,130 N N N N in the plains
g:hernomoret Small 2,125 N N N N BlackSea coast
Byala Small 2,102 N N N N BlackSea coast
Loznitsa Small 2,102 N Y Y Y in the plains
Zlataritsa Small 2,101 N N N N in the plains
Dunavtsi Small 1,975 N N N N in the plains
Laki Small 1918 N Y N N | Mmountain/semi
mountain
Pordim Small 1,889 N N Y N in the plains
Borovo Small 1,836 N N N N in the plains
Brezovo Small 1,734 N Y N N in the plains
Byala . .
cherkva Small 1,727 N N N N in the plains
Suhindol Small 1,697 N N N N in the plains
Chiprovtsi Small 1656 N Y N N | Mmountain/semi
mountain
Balgarovo Small 1,581 N N N N in the plains
Plachkovtsi = Small 1572 N N N N | Mmountain/semi
mountain
Kermen Small 1,569 N N N N in the plains
Zemen Small 1543 N Y N N | Mmountain/semi
mountain
Merichleri Small 1,541 N N N N in the plains
Kaolinovo Small 1,501 N Y Y Y in the plains
Momin Smal 1462 v N N N mounta!n/seml
prohod mountain
Antonovo Small 1,455 N Y N Y in the plains
Alfatar Small 1,437 N N N N in the plains
Glavinitsa Small 1,393 N Y N N in the plains
Gramada Small 1,366 N N N N in the plains
Boychinovtsi | Small 1,323 N N N N in the plains
Senovo Small 1,286 N N N N in the pains
Ahtopol Small 1,283 N N N N BlackSea coast
Shipka Small 1180 N N N N | Mmountain/semi
mountain
Boboshevo Small 1,166 N N N N mounta!n/seml
mountain
Bolyarovo Small 1,132 N Y N N in the plains
Dimovo Small 1071 N Y N N in the plains
Brusartsi Snall 1,012 N N N N in the plains
Klisura Small 966 N N N N | Mmountain/semi
mountain
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i Emergency| Police Fire
Name SizeType Dec;rgf:r 31, | Hospitak Genter Office(s) | Office(s) Type by bcation

Kiten Small 947 N N N N BlackSea coast

Pliska Small 853 N N N N in the plains

Madzharovo ~ Small 587 N Y N N | Mmountain/semi
mountain

Melnik Small 199, N N N N | Mmountain/semi
mountain

Notes: City size by populatiomig cities over 100,000nhabitants, Medium- 30,000 to 100,00@hhabitants,
Small- below 30,000nhabitants

Y =Yes; N = No.
Source: N21016(population), Ministry of Health (Location of Hospitat&l Emergency centers), Ministry of
Interior (Location of police and fire offices), NCRD (data compilation and map), 2017.

Table24. Location of offices and services by type of the cities

Type by Number o TotalNumber | Total Number Total Total Number of
; Number of . Number of :
Population » of Hospitals | of Emergency : Fire Departments
(inhabitants) Cities/Towns (All types) Centers Rl Offices
yp Offices
Big 6 153 9 20 28
Medium 24 78 39 17 45
Small size 227 107 155 8 124
Totals 257 338 203 45 197

Source: NSP0O16(population), Ministry of Health (Location of Hospitals and Emergency centers), Ministry of
Interior (Location of police and fidepartment3, NCRD (data compilation and map), 2017.

Figure26. Locatbn of offices and services by type of the cities

FIRE DEPARTMENTS OFFICES

POLICE OFFICES

® Big = Medium Small size

Source: NSA016(population), Ministry of Health (Location of Hospitals and Emergency centers), Ministry of
Interior (Location of police and fire offices), NCRD (data compilation and map), 2017.
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Annex 5 Municipalities with Gties in Water Sress
Figure27. Municipalities with cities in water stress (20§2015)

Municipalities with water stressed settlements: 2012-2015
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Annex6. Construction 8ctor

Figure28. Production inconstruction- quarterly data, vwolume index & production, ndex, 2010=100
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Figure29. Productionin construction- yearly data, volume index of production, index, 2010=100

140,00

130,00

120,00

110,00

100,00

90,00

80,00

70,00
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

=== European Union (28 countries)  ==e==Bulgaria

Source: Eurostat 201fttp://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=sts_copr_a&lang=en
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Figure30. Production in constructiontbtal, buildings, civil engineering work) yearly data,volume
index of productionjndex, 2010=100
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Figure31. Production in construction in Bulgariadtal, buildings, civil engineering work)- yearly
data, volume index of productionindex, 2010=100
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Annex7. Crisis Events and Losses (262015)

Figure32. Crisis events and losses in the period 2A015- total for the country
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Note: Type of crisesncluded fires, landslides,earthquakes,droughts, floods, storms, tornado,wind spout,
whirlwind, hailstorms, snowstorms (snowfall)jcings, frosts,accidents,pollutions (with chemical materials,
dangerouswaste, municipal waste and othempidemic human diseasespidemic animal diseases (inding

birds),calamity, other crisis, natural disasterand eventsData are based on annual reports submitted by the
permanent municipal commissions for protectiafi population against natural disasters, accidents and

catastrophes as follows: for 206y 119 for 2011 by 127for 2012 by 128 for 2013 by 10Q for 2014 by 14%
and for 2015by 115 commissions.

Source: data: NSI, data processing and diagram: NCRD
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Floods

Table25. Characteristics ofloods by districts: summary for the period 2042015

o Number of DETETo [ Recovery Expenses foRescue and
Districts Aoods (BGN Expenseg BGN EmergencyWork (BGN
thousands) thousands) thousands)
Floods- total 2,898 630,360 309142 38,780
Blagoevgrad 50 14,358 2,579 1,039
Burgas 251 153364 26,103 5,276
Varna 147 47,870 11,698 5,495
Veliko Tarnovo 125 29,042 6,044 4,764
Vidin 8 876 595 0
Vratsa 26 26,679 4,097 1,782
Gabrovo 39 7,732 1,628 523
Dobrich 42 10,926 4,203 1,777
Kardzhali 78 6,088 1,571 616
Kyustendil 37 4,453 2,514 131
Lovech 9 633 220 0
Montana 67 12,548 2,005 1,413
Pazardzhik 53 2,351 1,332 217
Pernik 30 939 993 3
Pleven 75 5,885 2,451 664
Plovdiv 62 23,772 9,589 896
Razgrad 16 1,903 561 50
Ruse 52 6,902 2,934 1,626
Silistra 7 2,954 940 19
Sliven 816 3,343 3,692 4,978
Smolyan 534 43216 20,419 4,092
Sofia (capital) 2 224 177 47
Sofia 104 198147 195368 1,202
Stara Zagora 146 10,440 749 1,524
Targovishte 3 55 38 0
Haskovo 32 9,495 5,884 633
Shumen 26 4,677 275 0
Yambol 61 1,488 483 13

Source: NSI 2017
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Figure33. Characteristics of floodg totals for the country for the period 2012015
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Figure34. Characteristics of floods by districts: summary for the period 2€A@.5
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Landslides

Table26. Characteristics of landslideby districts: summary for the period 2042015

Expenses foRescue

o Number of DamagegBGN Recovery expenses
RSnee Landslides thougsaids) (BGN thousands) ar;célg?\li;]goeuns(;%)rk
Landslides total 458 558117 526,701 8,033
Blagoevgrad 24 1,334 189 0
Burgas 32 296418 293605 1,207
Varna 12 428 90 33
Veliko Tarnovo 21 2,306 2 455
Vidin 9 885 471 375
Vratsa 30 56 136 130
Gabrovo 15 676 130 130
Dobrich 5 20 0 2
Kardzhali 93 7,008 2,700 1,935
Kyustendil 40 622 2,529 105
Lovech 3 1,297 213 0
Montana 3 325 0 0
Pazardzhik 18 6,094 745 260
Pernik 14 31 26 266
Pleven 5 271 0 0
Plovdiv 12 3,051 0 977
Razgrad 0 0 0 0
Ruse 5 460 15 15
Silistra 0 0 0 0
Sliven 30 1,352 416 337
Smolyan 56 13,604 5,181 1,388
Sofia (capital) 4 481 306 175
Sofia 17 220,776 2197707 0
Stara Zagora 0 0 0 0
Targovishte 4 247 240 243
Haskovo 2 245 0 0
Shumen 4 130 0 0
Yambol 0 0 0 0

Source: NSI 2017
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Figure35. Characteristics of landslidestotals for the country for he period 20192015
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Figure36. Characteristics of landslides by districts: summary for the period 22005

Landslides: Numbers and Damages by districts - Period 2010 - 2015
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Table27. Landslides characteristiqgutting date 31 Decembei2017)

Number  Area (knf)

Total for the country 2,137 254.02
Nonurbanized areas 857 89.09
Urbanized areas 1,280 164.93
Detailed for urbanked areas
In cities and towngurban areas) 603 67.06
In villages 624 72.89
Resorts and recreational areas 53 24.98
Condition of landslides in urbaméd areas:
Stahlized
Total for urbanied areas 297 54.66
In cities and towns (urban areas) 177 22.75
In villages 103 8.59
Resorts and recreational areas 17 23.32
Potentially dangerous
Total for urbanked areas 523 77.05
In cities and towns (urban areas) 229 34.25
In villages 279 42.30
Resorts and recreational areas 15 0.50
Activated
Total for urbanied areas 451 3321
In cities and towns (urban areas) 189 10.05
In villages 241 22.00
Resorts and recreational areas 21 1.16
Periodically active
Total for urbanked areas 9 0.02
In cities and towns (urban areas) 8 0.01
In villages 1 0.00
Resorts and reeational areas 0 0.00

Source: Ministry for Regional Development and Public Works (data) NCRD (data compilation).
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Earthquakes

Table28. Earthquakes by districts: summary for the period 2@2015

Recover Expenses foRescue
Districts EI\::':]I::SS;E;S D?H: L?Se:r(]i(;N Expenses(BéN andpEmergencyVVork
thousands) (BGN thousands)
Earthquakes total 49 60,238 20,042 15,238
Blagoevgrad 2 2 0 0
Burgas 2 0 0 0
Varna 6 386 442 0
Veliko Tarnovo 1 0 0 0
Vidin 0 0 0 0
Vratsa 0 0 0 0
Gabrovo 0 0 0 0
Dobrich 0 0 358 0
Kardzhali 0 0 0 0
Kyustendil 1 0 0 0
Lovech 0 0 0 0
Montana 2 3 0 0
Pazardzhik 7 2,000 0 0
Pernik 9 52,379 17,179 15,238
Pleven 0 0 0 0
Plovdiv 1 0 0 0
Razgrad 0 0 0 0
Ruse 0 0 0 0
Silistra 0 0 0 0
Sliven 6 0 0 0
Smolyan 4 0 0 0
Sofia (capital) 3 5,424 2,024 0
Sofia 3 43 39 0
Stara Zagora 1 1 0 0
Targovishte 0 0 0 0
Haskovo 1 0 0 0
Shumen 0 0 0 0
Yambol 0 0 0 0

Source: NSI 2017
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Figure37. Characteristics of @thquakes- totals for the country for the period 201€2015

Source: NSI (data) NCRD (data compilation and diagram)

Figure38. Characteristics of earthquakes by districts: summary for the period 22005

Source: NSI (data) NORdata compilation and map)
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