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Glossary

Climate changerefersto a change of climate which is attributdiectly or indirectly to
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 increase, observed or gt@ge in global surfac
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 appropriate action to prewemminimize the damage they can cause
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 its effects.

Mitigatio n (of climate change)s 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 negative impacts thatate change imposes upon it. Vulnerabil
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 vulnerability and is definedlasability of a social or ecologic:
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 potential for consequescehere something of value is at stake and where
outcome is uncertain, recognizing the diversity of values. Risk is often represer
probability or likelihood of occurrence of hazardous events or trends multiplied k&
impacts if these events trends occur.

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

1. Human health has always been influenced by climate and weather. Changes in climate
and weather extremesdfect the environment that provides us with clean air, food, water,
shelter and security. Climate chan@@C), together with other natural and hurarade health
stressors, threatens human health andetig in numerous ways. The masfectingclimatic

factors are an increasingly warmer climate, periods with extreme maximum and minimum
temperatures, lasting andensive precipitation, disasterous weather phenomena (windstorms,
cyclones, floods), droughts, poor air quality, stratospheric ozone deplatidoorresponding
changes in ultraviolet[V)-radiation. Climateaelated health effects could include the folingy
conditions:

Heatrelated morbidity and mortality

=

Extremeweathesrelated morbidity and mortality
Cardiovasculadiseases, inadingstrokes

Asthma respiratory allergies and airway disease
Cancer

Vectorborne and zoonotic diseases

Foodborne disea&s and nutrition factors
Waterborne diseases

Mental health and stresslated disorders

= =2 A 4 4 4 A5 A

Neurological diseases and disorders

2. Health risk severity will depend on the capacity of the public health sector to address
these conditionand prepare for themsa we | | as on factors such as
gender,socioeconomicstatus,and so on Impacts vary based on where people live, how
sensitive they are to health threats, how exposed they @fitopacts,andhow well they and

their communitycanadapt to change.

3. In Bulgaria,the provision of highguality and sustainable health and lgegn care is

an important element of social protection poli€iie stakeholder systeimthe field of climate
change adaptation (CCAyovides an effective paly integration structurea) a strong leading
institution; ) complementary adaptation units and agents in leading and sector departments;
(c) interdepartmental committeesnd (d) low-level links ensuring information exchange and
bottomup input of loch administrations, nongovernmental organizationsNGOS9),
stakeholdersand scientists.

4. However, Bulgarian health care servites/eso farbeenunable to take advantage of
continuous developments in medical technolagih regard tomeeting the challengexf an
aging population and peopleds increasing de

healthcare. In thEuropean Union (EUBulgaria continues to be among the countries with the
highest mortality rates and lowest population growtte workingpp ul at i onds heal t
characterized by higher levels of risk conditions (injuries, illnesses, poor workplace safety,
stress) as compared to EU averagéso, significant problems exist in the system and structure

of healthcare expenditure. All thbave leighten the level of health vulnerability @C.
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5. The majority of adverse climate change health impacts can be avoided by implementing
suitable adaptation policies. Planned adaptation to health impacts of climate change comprises
a broad range of publhealth interventions. This report proposes tategories oadaptation
optionsforBul gari adés human health sector:

1) Building adaptive capacity activities aimed to improve and increase:

0 Sectoral capacityainending/developing legislation, regulatiorssandards, codes,
plans, policy or programs as neediaproving the overall institutional framework;
raising awareness, competenand skills of human resourcasnproving health
sector infrastructureintroducing high technology and innovatiorngorking in
partnership and cooperation (intra and intersectoral; local, nationaland
international); and

0 Socioeconomiccapacity protecting vulnerable groupshat is children and the
elderly, the poor and the sick, marginalized groups, other special greegs and
SO on)

2) Implementing adaptation actioiismeasures that help reduce climate risk vulnerability,
but also take advantage of arising opportunitiest is

0 Preventioniecognize impacts, bear losses, exploit opportunhesedth prophylaxis
and health status checkexpand research/knowledgpase; monitoring and data
collection;vulnerability assessmeriublic educatiorandawareness outreach);

0 Reducing exposureadqjustment of built environmentadaptation of natural
environmentdevelopmenbf early warning systems); and

o Response/treatmentiainching relevant medical treatmemstablishing wel
prepared and managed emergency response).

6. In practice, adaptation will often require a mix of response stratesgiels,auilding

climatic resilence for exampleee nhanced design specififorati ons
example, increased preparedness and contingency planning), and accepting théross (
example,accepting occasional losses or worse quality). The exact combination willde cas
specific, as it depends on factors such as risk aversion and the values and capacity of the affected
and responding community/organization. An optimum mix may also include adopting measures

that also exploit opportunitiefof example,changing locatiomf existing activities deemed no

longer viable at their current location and introducing new replacement activities at the original
location).
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Figurel. Simplifiedillustration of impacts ofcimate change andidentified adaptation options
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Introduction

7. Bulgaria is located in one of the regions of the world that are particularly vulnerable to
climate change and related extreme weather events. Such events can lead to the loss of human
lives or cause sigficant damage to economic growth and prosperity at national and cross
border levels.

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

the frequency and magnitude of extreme weather events. Over the past decBdemgria

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

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

weat her and climate vulnerability. The vul ne
to the impacts of climate change is accelerated by a relatively high degree of poverty in the

most affected areas, the continmig concentration of the count

industrial and urban regions, and Figure2. Averageyear temperature for 1961990 (A)

various - consequences of the Pessimisticlimate scenario foraverageyear
transition from a stateontrolled temperature for 2080 (B)

economy to a freearket
economy. A growing body of £ %
evidence suggests that econon
losses from climateand weather
related disasters have also be
rising.

9.  Scientific projections
indicate that global temperatur
will rise between 1.8°C and 4°C
by 2100, with the temperature
increase in Europe expected to be
even higher than the estimated
global average.

10. Research conducted by the
Department of Meteorology,
National Institute of Meteorology
and Hydrologyat the Bulgarian
Academy of SciencegNIMH -
BAS), projects an increase in
annual air temperature in Bulgaria
of between 0.7°C and 1.8°C by SourceNIMHBAS

2020. Even warmaemperatures 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 Septemer).
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11. In terms of the expectet Figure3. Precipitation peryear for 19611990 (A)
changes in rainfall patterns, Precipitation peryear for 2080according to the

reduction in precipitation is likely, pessimisticscenario (B)
leading to a significant reduction of the
total water reserves in the country. |
this regard, projections suggest
decrease in  precipitation by
approxmately 10percentby 2020, 15
percentby 2050, and up to 3@0
percent by 2080. In most climate
change scenarios, rainfall during th
winter months is likely to increase by
the end of the century, but significan
decrease in rainfall during the summe
months is expected to offset this
increase.
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12. According to the available
climate change scenarios for Bulgaric
there is a trend toward increase
frequency of extreme events an
disasters, as demonstratey frequent
occurrences of heavy rainfalls, he:¢
and old waves, floods and droughts
hurricane winds, forest fires, anu
landslides.

SourceNIMHBAS.

13. Biodiversity, land and aquatic ecosystems, as well as water resources, agriculture, and
forestry sectors are expected to be affectethbwnticipated changes. These changeslavo
furthermoreaffectsociety and its citizens as well as the economy.

14.  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 riskeis grea
for the segments of the society and businesses that are less prepared and more vulnerable.

15. This report aims to inform on vulnerabilities to the Bulgarian health sector and at
identification of adequate climate change adaptation options. The repart if p 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 the general logid sinucture as proposed for all sectors

and is divided into three partst)(part one of the report (Chapter 1) focuses on the climate
change risks and v u?2) pastnwo lwomiprisds ia @ap @nalgss ofetles me n
policy, legal and institutionacontext (Chapter 2); and3) part three focuses on the
identification and prioritization of adaptation options (Chapter 3). This sector assessment was
carried out during March November 2017, as a combination of quantitative and above all,
gualitative aalysis. Several workshops have been organized as part of an ongoing consultation
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process, inviting a broad audience of stakeholders.

16. The report uses the terms and definitions of risk, vulnerability and adaptation options
as introduced by WGII AR5 (IPCC 20). Risk of climataelated impacts results from the
interaction of climateelated hazards with the vulnerability and exposGienges in both the
climate system (left side iRigure 4) andsocioeconomi@rocesses including adaptation and
mitigation (right sideof theFigure 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, hazard and/or exposure will beagdihus

the risk will be mitigated.

Figure4. General concept of WGII AR5 (IPCC 2014)

SOCIOECONOMIC
CLIMATE PROCESSES
Natural Socioeconomic
Variability Pathways
. Adaptation and
‘ Mitigation
Anthropogenic Actions

Climate Change

]
‘ Governance
]

EMISSIONS
and Land-use Change

memmmemememeees www.eufunds.bg----------------------- 6
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Chapter 1. Risk andulnerability Assessment andnalysis

17. Human health has always been influenced by climate and weather. Changes & climat
and climate variability, particularly changes in weather extremes, affect the environment that
provides us with clean air, food, water, shelter, and security. Climate change, together with
other natural and humamade health stressors, threatens humaitth@nd wellbeing in
numerous ways. The warming temperatures, changes in precipitation, increases in the
frequency or intensity of some extreme weather events threaten our health by affecting the food
we eat, the water we drink, the air we breathe, hadvieather we experience. The severity of
these health risks will depend on the ability of public health and safety systems to address and
prepare for these changing threats, as well as on factors such as an individual's behavior, age,
gender, and economstatus. Impacts will vary based on where a person lives, how sensitive
they are to health threats how much they are exposed to climate change impacts, and how well
they and their community are able to adapt to change. Connecting our understanding of how
climate is changing with an understanding of how those changes may affect human health can
inform decisions about adapting to current and future climate change and suggest priorities for
protecting public health and help identifying the corresponding kadedgebase gaps,
uncertainties, challengesndopportunities.

18. This chapter is designed to address the sector characteristics and trends, weather and
climatesensitive diseases and corresponding response actions in the sector, andlagador
climate dange risks and vulnerabilities.

1.1. SectorCharacteristics andlrends

19. The provision of higkgquality and sustainable health and ldegm care is an important
element of the policy in the field of social protection in Bulgaria. The country has achieved
significant improvements in health outcomes over time but is still falling behindBuagbean
Union (EU)countries on key health indicators. Public health spending per capita in Bulgaria
has increased frotdS$60 in 1995 to US$291 ia012 but is still significatly lower than the
EU-12average of US$77and EU15 average 0f)S$3,404 Figure 5). As a share obf gross
domestic product (GDP)ublic health spending increased from 3.9 percent in 1995 to 4.1
percent in 2012, while private health spending increfisea 1.4 percent to 3.9 perceahiring

the same perigdFigure 6). The composition of health spending has changed during the same
time. In 2012, the public share of total health spending represented 51.4 percent compared to
almost 74 percent in 1995. Agesult, private health spending increased from 26 percent in
1995 to 48.6 percent in 2012, with thetof-pocket (OOP}hare rising from 26 percent to
47.5 percentiespectively’

2 Background paperfidternationalCo mp ar i s ons death SstdmPerformandes2015, Advisory services
agreement between ministry of health of Republic of Bulgaria and thiRD.
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Figureb. Public health spending per capita Figure6. Health spending as a share of GDP
(current USS$)country comparison 19962012 Bulgaria, 19952012
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20. In the last 20 years, demographic development has been charactgrizegubation
decline, a low crude birth rate, a low fertility rate, a high mortality rate and an aging population.
A stabilizing political situation since the early 2000s and an economic upsurge since-the mid
2000s were important factors in the slight ease of birth and fertility rates and the slight
decrease in mortality. Life expectancy at birth reackie@lyears in 2Q6. In general, Bulgaria

lags behind EU averages in most mortality and morbidity indicators. Although infant mortality
has been decreasg by 5percent tdb percenta year in the last decadhe absolutenumbes

in Bulgaria totad 720 in 2006 and 423 in 20).6his indicator is still behind the EU averages
(8.5/1,000 for Bulgaria against 3.6000 forthe EU in 2016)and the extent of pgress varies
considerably for mortality sutypes. One of the most important risk factors overall is smoking.
Unsurprisingly, the average standardized death rate (SDR) for srrekatgd causes in 2008
was twice as high as the EU15 average.

21. The healthgstem in Bulgaria is facing serious challenges. Sindldéine health systems

in other EU countries, it is characterized by limited statism. The system has evolved under
market conditions but with a substantial rée the state, the authorities of whibtlave the
responsibility for health car@opov 2007) Both public and private ownership forms of
physical resources and funds exist. Regionakregibnal and municipal authorities influence

the management of health resources and organizations atahéeled. Health providers and
professional associations are autonomous players. The health system is financed from various
sources, namely health insurance funds, state and local budge@O&mhyments. Market
mechanisms apply regardless of the formproperty. The population and their health needs

are covered by compulsory health insurance.

22. According to a comprehensive study for thé&/orld Health Organization
(WHO)/European Observatory on Health Systems and Po(lRiewva et al. 2012)hehealth
system in Bulgaria is economically unstable. Health care establishments, most notably
hospitals, are suffering from underfunding. A transparent regulatory framework for pricing is
absent. Price formation is not based on real costs, but rather on avaitalohg in the National
Health Insurance Fund (NHIF) budget. Due to the monopolistic status of the NHIF, market
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mechanisms play no role in public insurance, although this was an objective of the overall
health care system. Today, a great number of indivsdai@ not covered by statutory health
insurance, while theoluntary health insurance (VHiyarket is underdeveloped.

23. Health care reform since 1989 passed through three stages. The first stag&92689

was characterized by the abolishment of the stateopoly in the health system, building a
decentralized health care administration, and the emerging idea for the introduction of a health
insurance system. During the second stage {183Y1), the new health insurance system was
introduced through the lanthrk laws on health insurance, health care establishyrerds
professional organizations of physicians and dentists. In the third stagé a&ght), the
legislative foundation of the health care reform was completed with the adoption of new laws
and anendments and additions of the existing regulatory acts. Efforts during the third stage
aimed to decrease the number of individuals witlsmaial health insuranc&K(I) coverage

and to secure the financial stability of the system (mainly by raising tH#h hesurance
contribution from @ercento 8percen}. Yet the efforts did not lead to the desired results and
the two main objectives set out in the beginning of the reform process ini lifgfioving
population health and establishing a health syskawould correspond to population health
needs while being based on democratic and market principles have still not come to fruition.

24.  On these grounds, the need for further reform seems even greater than in the early
1990s. The major challenggeimproving population health. This entails not only substantially
improving health indicators but also reducing health and access inequalities. The National
Health Strategy(NHS) for 2008 2013 as well as the one for 2012020, outlined the
implementation osever&nationaly targeted programfocusing on treatment and prevention

of socially important diseasgsising public awareness on healthy lifestykesd improving

the public health network. However, the biggest challenge in this field is systematic mgnitori
and registration of population health statmgestrict preventable mortality.

25.  Currently, the healthcare system is driven by three main priorities and related policies
regardingppver comi ng increasing chall engeaeattor Bu
necessary healthy living conditions for everyone throughout their lives; develop and manage a
fair, sustainableand efficient healthcare system focused on quality and results; and strengthen
public health capacity. Health protection and health aw@ment policies focus on generating
long-term economic growtht thenational and regional lewglbut also on ensuring an effective
performance of public sector defense mechanisms with regard to social inclusion and fighting
poverty. TheNHS 2020 is bas# on the understanding of cressctor cooperatigrthat is
realizing existing possibilities to unite the efforts of people working in the different spheres of
socioeconomitife, but also of regional communities, to achieve expected results in terms of
preserving and improving the nation's heaHHiT{ profile of Bulgari).

26. To make a sustainable reform effort, health care policy should be approveasbgf

the political parties represented in the National Assembly andeeixclusivelybasedon
governmatal concepts that are usually omitted by the next government. The national
significance of health reform requires that these decisions be agreed upon and widely supported

3http://www.hspmorg/countriedbulgari®22042013ivinghit.aspx@Section=6.1%2Analysi€620f%20ecent20reforms. T
ype=Section
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by a large constituent base, including civil organizations, trade unions, mutiegpahd the
scientific communityNational Development Program: Bulgaria 220

27.  All difficulties which the Bulgarian health systefacescomplicate the process of
adaptation to climate change and require additional efforts for resolving of adaptdison tas

Nonclimatic drivers of health vulnerability to climate change

28. Somesocioeconomidrivers of human health such as income, housing, employment,
education, gendeandlifestyle can lead to uneven distribution of climate change health effects,
becomingadditional burdens for certain vulnerable groups (lower income groups, children,
those working outdoors, the elderly, women, the homeless, people witkeaigiiag illness
and/or disabilityand so oh

29. At this stage, Bulgarian healthcare services a@lento meet the challenges of an
aging population, the continuous development of medical technotglithe increasing
demands of the population for quality of life, and herfoe quality healthcare. Bulgaria
continues to be one of the countries with tlighest mortality rates in the EU and tHewest
population growth. As a whole, the @mographigrocesses in Bulgaria ackaracterizedy

a persistent downward trend in population and ageingufavorable trend in the labor

force is also reported the absolute number of people within working age is declining in a
situation of significant increase in the relative proportion of elderly workers. Data from a
representative survey of mental health among the population showed tpatc2hthad a
psychiatic disorder in their lifetime and in about 8530 percenf the casesontact with the
health system includechental maladies The healthcare provided for children does not yet
correspond to the EU average. Despite the positive downward trenohfdhé mortality
indicator counting 9.4romille in 2010 is still above the values of that indicator in other EU
countriegaccording to the National Statistical InstittitB015paper&Zdrave). This situation

was stillthe casein 2016 with a figure of8.5 promille. The health status of the working
population is characterized by higher levels of risk conditions (injuries, ilinesses, low safety
at work, andstress) than those in the EU. Although the total number of accidents and lost
calendar days has signidictly declined, the increase in accidents with fatalities is alarming.
Significant problems exist in the system and structure of costs sgerdrioe healthcare. In

2010, public spending on healthcare in the country accounted for onpert8ntof GDP.

With respectto this indicator Bulgaria still occupies one of the last places among the 27
Member States of the EU. According to a report by the World Banlgaria has the highest
proportion of own resources payments as a percentage of total hgatidinre. That fact, as

well as theextremely low incomes of the populationpose serious problems for the citizens
access to health services. One of the main
past few years has been linkedillegal payments which not only violate fundamental
principles and values of contemporary Bulgarian society but also increase the social burden on
the populatiofy

30. The outlined picture of thanfavorablelevel of public health is due not only to the
describedsocioeonomicdeterminants (low income, poverty, social exclusion), but also to the

4 National Development Program: Bulgaria 2020

K
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fact that the Bulgarian populationdsurdenedwith multiple health risk factors. The results
of a number of studies provide grounds to consideritih#tte country there aproximately

30 percentsmokers (according to data from the European Health Inten@enwey (EHIS)
2014, conducted hiye National Statistical Institute [NSIJ)on average about 4&rcentmen

and women agel5 and older are overweight; aboutdércen people with dailydrinking of
alcohol, about345,000to 360,000 Bulgarian citizens from 15 to 60 yehawveat least one
drug usein their life; twothirds of the population hadew physical activity; andabout 30
percentare hypertensive patients. A 1seus problem represents smoking at a young age. A
survey conducted in 2008 among students ag® 15 years found that smokers were 28.2
percent In 21.2percentof the cases children have lit their first cigarette before reaching the
age of 10 yeafs

3. According to the EU O6éhealth consumer i nd
amongst 35 countries (Member States of the EU and candidate countries)

Recommendations related tosub-chapter 1.1 There is an acute neefdr complex
convalescence ahe Bulgarian health system to decrease its sensitivity to climate change
manifestations and reach maximum adaptive capacity. It is necessary to conduct a specialized
study to parametrize the nafimatic factors of health vulnerability and health system
vulnerability to climate change in Bulgaria tite national and suinational leved.

1.2. ClimateChangeHealth Consequences

32. Human health can be influenced by a great number of weather manifestations
expressing climate changeability during the last decades mostaffectingclimatic events

are warmer climate, periods with extreme maximum and minimum temperatures, durable and
intensive precipitation, emergency weather phenomena (windstorms, cyadoddgods),
droughts, air quality, stratospheric ozone depletiad change in intensity of ultraviolet (UV)
radiation. The health effects from climate change concern the following diseases:

1 Heatrelated morbidity and mortality
Emergencywveathefrelated morbidity and mortality
Cardiovasculadiseaseandstrokes

Asthma, respiratory allergies and airway diseases
Cancer

Vectorborne and zoonotic diseases
Foodbornealiseases and nutritiahdeficiencies
Waterbornadiseases

Mentalhealth and stres®lated disorders

= =24 =4 A4 A4 -4 -5 -5 -2

Neurologicaldiseases and disorders

5 Euro Health Consumer Index 2016. 2017, Arne Bjornberg, Health Consumer Powerhouse.
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1.2.1. Heatrelated morbidity and mortality?

33. Based on the dailyalues of theHeat Wave Magnitude Index (HWMId), it is observed
that Europe experienced intense g@malongedheat waves between 1950 and 2015, most of
which occurred after 2000 (in 2003, 2006, 2007, 2010, 2&dd 2015 Russo et al. 2015)
Indices for extreme temperatures, including the annual maximum value of daily maximum
temperature (Txx), have shown significant upward trends across Europe since th®b8a0s

et al. 2013) The number of unusually warm dafTx90p) has increased by up to 10 days per
decade since 1960. Bulgaria shows a considerableofaldp 8 days per decad&ifure 13

within Annex 4).

34. Temperature, particularly temperature extremes, is associated with a wide range of
health impacts. Thieealth outcomes of prolonged heat exposure include heat exhaustion, heat
cramps, heat stroke, and deftlis 1976, Kilbourne et al. 1982 xtreme heat events cause
more deaths annually than all other extreme weather events confbuiesker et al. 2008)
Prolonged exposure to heat may also result in additional illness and death by exacerbating
preexisting chronic conditions such as various respiratory, cerebral, and cardiovascular
diseasegKovats et al. 2008pas well as increasing risk for patientsitekpsychotropic drug
treatment for mental disorde(Pavido et al. 2006due t o t he bodyds i mp
regulate temperature. Figures for these illnesses and deaths may be dramatically
underestimated as disparities in health care make morbidagurements difficult and heat is
rarely identified as an official cause of death. Public health response organizations should
develop early warning systems for anticipated heat wave events and extended warm periods.

35. Bothincreased average temperatureandincreasingly frequent and sevexetreme

heat eventsproduce increased risks of heeatated illnessand death that can be significant:
the European heat wave of 2003 caused more than 35,000 excess(daattentorren et al.
2006) Human susceptibilityat heatrelated illness depends on several factors, from physiologic
adaptation to the local environment to socioeconomic status.

36. Varying age groups have shown to be sensitive toaale mortality under excessive

heat stress, including adults over 65|dren, and infants under 1 year of g@stomski et al.

2003) For typespecific mortality, sensitivity to death from respiratory disease has been
demonstrated in the general population and in the elfiéalydentorren et a2004). In general,

risk of respiratory death due to heat stress is greater than that of cardiovascular effects. More
commonly, sensitivity to cardiovascular diseaskated mortality associated with heat has been
seen in the whole population, as well as among the elderly. Howevereglaad risks are not
regionally or locally uniform; demographics in Bulgaria will produce concentrations of larger
populations with higher mean age, and thereby, heightened vulnerability to excessive heat
(Donat et al. 2003)Socioeconomicfactors alsodetermine vulnerabilisgconomically
disadvantaged and socially isolated people face higher burdens of death fr¢@dséay et

al. 2009)

37. Cities and climate are coevolving in a manner that will certainly amplify both the health
effects of heat and thailnerability of urban populations to he&lated deaths by magnifying

6 A Human Health Perspectiven on Climate Change, 2009. A Report Outlining the Research Needs on the Human Health
Effects of ClimateChange. The Interagency Working Group on Climate Change and Healthl (IWGCCH).
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the increased temperatures caused by climate change as compared to adjacent rural and
suburban locale@Brazel et al. 2005, Patz et al. 200bhe urban built environment can both
exaerbate and alleviate the effects of heat. For example, high concentrations of buildings in
urban areas causghat is known as the heat island effect: generating as well as absorbing and
releasing heat, resulting in urban centers that are several degrmeasr than surrounding

areas. Expanding parks and green spaces and increasing the density of trees in and around cities
can help to reduce this effg&olund et al. 1999, McPherson et al. 1997)

38. Despite an increase of mean global temperature, not onhcegase of extremely hot
weather phenomena has been observed but alxtreinely cold ones. Coleseason deaths

are largely associated with increases in respiratory infections such as infldereaet al.

2015) In cold weather, the body can lose thieater than it is produced, which uses up stored
energy and can lead to hypothermia, defined as a core temperature below 35°C. Low
temperatures cause veins and arteries to narrow and blood to become more viscous, increasing
cardiac workload and leading many of the same cardiovascular stressebas heat. In true
hypothermia, this extra cardiac workload is coupled with a host of other concerns, including
increased cardiac muscle sensitivity that can lead to dysrhythmias. In addition to straining the
heart and other organs, impaired blood flow and decreased metabolic activity due to low
temperatures can affect the brain, making the victim unable to think clearly or move well
(Seltenrich 2015)

39. Hypothermia is most likely at extremely low temperatures,this also possible well

above freezing if a person becomes chilled from rain, sweat, or immersion in cool water. Many
hypothermia diagnoses occur in tandem with other illnesses and environmental exposures;
some patients, for example, have systemic tidas that disrupt thermoregulation and allow
sepsisrelated hypothermia to occur even in the summer. For-retdded deaths, the most
frequently cited underlying cause of death was exposure to excessive cold, followed by
unintentional injuries and healisease.

40. Peoplanost at risk of illness or death from exposure to high or low temperatures include
those less able to regulate their body temperature due to age, those \@ilsfing conditions

or chronic diseases, and (especially heavy) users of dloodougs(Benmarhnia et al. 2015,
Berko et al. 2014)Individual vulnerability to heat and cold has also been found to vary with
sex and race.

1.2.2. Emergency weatherelated morbidity and mortality

41. Nowadays, the world experiences a variety of extreme weathents including
windstorms, cyclones, heavy precipitation, floods, blizzaadd,so onAmong those with the

most expressive effect are precipitation and floods. Eunagexhibited an increasing trend

in heavy precipitation over recent decades, partady in winter. Heavy precipitation events

have become more intense and more frequent in Europe on average, but there are important
differences across regions, seasons, time periods, heavy precipitation indices and underlying
datasetdEEA 2017) An indexfor the maximum annual precipitation over five consecutive
days (Rx5d) shows smaller trends in central and seastern Europe. Bulgaria falls in the
range fromi 1 to 1 mmperdecade for the winter period and in 1 to 2 ipendecade for the
summer Figure 14within Annex 4). The damage associated with heavy precipitation often



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

originates from suldlaily localizedheavy precipitation events, which can lead to cdsh

floods. The extreme subaily precipitation events have generally increased in Eueses, in

regions with decreases in mean rainfall, but there is large variability across regions, seasons
and event durations too. The local differences in Bulgaria expressed by annual average of
affected GDP is shown iRigure 15 within Annex 4.

42. Floods cased by these events can affect people immediatetyekample,through
drowning and injuries) and after the eveot €xamplethrough displacement, the destruction

of homes, water shortages, disruption of essential services and financial loss, igarsksin

of water and vectotborne infectious diseases). The stress that flood victims are exposed to
can also affect their mental health (traumatic stress disorder, serious mental illness and suicide),
and it hits more younger children and females thalesndhe mental effects can persist a long

time after the event. Twhirds of floodkelated deaths worldwide are from drowning and
onethird are from physical trauma, heart attacks, electrocution, carbon monoxide poisoning,
fire and infectious diseases. Health system infrastructure (e.g. hospitals) can also be affected
by extreme weather events, in particular to flooding. Disruption of services, including health
services, safe water, sanitation and transportation ways, plays a major role for the extent to
which theextreme weather would affect the people.

43. The number of lge inland floods in Europe has been increasing since the 1980s.
Estimates for the WHO European Region indicate that coastal and inland floods killed more
than 2000 people and affected 8.7 million in the period 2@004.Figure 16 within Annex

4 shows tle number of deaths related to flooding in each EEA member and cooperating country
for the 19912015 periodnormalizedby their population. The largest numbers are found in
southiastern Europe, incl. in Bulgaria. For example, at least 50 people weddkiffessive
floods in the Balkan countries in May 2014.

1.2.3. Cardiovasculadisease andtroke

44.  There is evidence of climate sensitivity for several cardiovascular diseases, with both
extreme coldand extreme heatdirectly affecting the incidence of hospitalraissions for

chest pain, acute coronary syndrome, stroke, and variations in cardiac dysrhythmias though the
reported magnitude of the exposumgcome associations is varialBassil et al. 2009
Kilbourne 1999, McGeehin et al. 2001, Piver et al. 199 gt’al. 2001 Weather conditions

such as extreme heat serve as stressors in individuals wigixigting cardiovascular disease

and can directly precipitate exacerbati@fsuillet et al. 2006, Wainwright et al. 199%here

is also evidence that heatnplifies the adverse impacts of ozone and particulates on
cardiovascular disease. These pollutants are likely to be affected by climate change mitigation
activities, and thus, likely reduce rates of cardiovascular morbidity and mortality. While the
fraction of disease risk attributable to weather and associated environmental exposures is not
known, given the prevalence of cardiovascular disease and the preventable nature of the
exposures, further research into associations between weather, climate wgriabditerm

climate change, and cardiovascular disease is an immediate need.

45. Cardiovascular mortality associated witieat has been declining over time,
presumably the result of increased@nditioning usendmortality associated with extreme
cold ha remained constaBarnett 2007.)Cardiovascular hospital admissions increase with
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heat. Dysrhythmias are primarily associated with extreme (€otdely et al. 2009)though
associations with dysrhythmias and heat illness have been regaftetarthi @ al. 1992)

Stroke incidence increases with increasing temperature agBbekt al. 2004)For all direct
associations between temperature and cardiovascular disease and stroke, elderly and isolated
individuals are at greatest risk.

46. Indirect impacts bweather, weather variability, and climate changes on cardiovascular
disease are many and varied. Associations betva#erquality, especially ozone and
particulate burdens, and cardiovascular disease appear to be modified by weather and climate.
Ozone, vihose formation increases with temperature, increases cardiac effort and impairs
pulmonary gas exchang@Martin-Latry et al. 2007)Ozone concentrations modify the
association between temperature and cardiovascular moffRéty et al. 200&nd are also
associated with acute myocardial infarctiguidavets et al. 2005Particulate mattgiPM) is
associated with a variety of pathophysiological changes including systemic inflammation,
deranged coagulation and thrombosis, blood vessel dysfunction andseldwertic disease,
compromised heart function, deep venous thromb@ssscarelli et al. 2008and pulmonary
embolism (Brook 2008) Increased burden of PMis associated with increased hospital
admissions and mortality from cardiovascular disédsgé et al. 2009)as well as ischemic

heart diseas@ope et al. 2006)

47. Extreme weather eventsaffect cardiovascular health through several pathways.
Directly, the stress of the event and anxiety over event recurrence are associated with
myocardial infarctio (Suzuki et al. 1997)sudden cardiac deailheor et al 1996) and
development of stregglated cardiomyopathiyVatanabe et a005) Indirectly, displacement
related todisasters is frequently associated with interruptions of medical care for chronic
medical conditions (KrousetWood et al 2008) putting populations with chronic
cardiovascular conditions at risk for disease exacerbations.

48. Climate is also implicate@s another indirect risk for cardiovascular disease: the
incidence of certain vectdtome and zoonotic diseases (VBZD) with cardiovascular
manifestations. One estimate holds that approximatepet€@eniof strokes in the developing
world are related to exposure to certain VBEarodArtal 2007) many of which are climate
sensitive.

1.2.4. Asthma, respiratory allergies and airway diseases

49. The inability of the immune system to adapt to the challenges of changing conditions
causes deficiencies that in turn affect different organs and systems. It is no wonder that the
increase in allergic and respivaey diseases is greatest in comparison with other diseases.

50. Climate change will affect air qualitin several ways including production and
allergenicity of aeroallergens such as pollen and mold spores and increases in regional ambient
concentrations ofzbne, fine particles, and dust. Some of these pollutants can directly cause
respiratory disease or exacerbate respiratory disease in susceptible individuals.

51. Earlier flower blooming resulting from temperature increases and increased carbon
dioxide (CQ) concentrations affects timing of distribution @¢ro-allergenssuch as pollen
through plant photosynthesis and metaboliStitt 1991) There is also a possibility that certain



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

aercallergens may become more allergenic as temperatures ancb@g@ntratios increase
(Uysal et al. 2003)Precipitationaffected aerallergens such as mold spores also are of
concern, as percentof individuals are predicted to have some respiratory allergic airway
symptoms from molds over their lifetinfelardin et al. 2003)

52. In the presence of certaair emissions the rate of ozone formation increases with
higher temperatures and increased sunlight and can also be affected by changes in storm tracks,
humidity, and stability of the boundary layer (lowest part of the atmospftéoughton et al.

2001) Humidity and temperature also partly determine the formation ofsPResearch

studies associate fine particles with negative cardiovascular outcomes such as heart attacks,
formation of deep vein blood clots, and increased rityrtfrom several other causes
(Bytomski et al. 2003Vose et al. 2004, Baccarelli et al. 2008, Confalonieri et al. 2007, Parry

et al . 2007, O6 Nei || et al . PRThésFadveRehedth s et
impacts intensify as temperatanese(Qian et al. 2008)Studies also link elevated exposure to
groundlevel ozone, PMs, coarse thoracic PM, and aalbergens to decreased lung function,
aggravation of asthma, rhinitis, exacerbations of chronic obstructive pulmonary disease,
hospitdizations for respiratory and cardiovascular diseases, and premature mortality.

53.  Air pollution overcomes the mucosal barrier in lungs by inducing airway inflammation,
which results in allergemduced respiratory respongedD 6 a mat o .éntaddisich,air 2 0 0 8)
pollutants such as PMand ozone may alter the allergenicity of aallergens like pollen,
thereby promoting further airway sensitizatiqnD 6 a mat o .&He triggers farGurh )
adverse respiratory responses vary and include climatic fdotetsorological events, rainfall
patterns, and temperature anomalies), high levels of vehicle emissionsistamatterns,
variables in the built environment, geography, and distance from roa{%faga et al. 2008)
Physiology also plays a significamie, as individuals with existing respiratory conditions are
most vulnerable to disease exacerbations triggered by the envirohrbedta mat o .et al
The populations most vulnerable to the increased disease risks include children, pregnant
women, perses of lowsocioeconomistatus, persons situated near higtific zones within

urban centers, and those with preexisting respiratory and cardiovascular diseases.

54.  Other airborne exposures are also likely to worsen with climate variability and change.
Charges in the hydrologic cycle with increasingly variable precipitation and more frequent
drought may also lead to a global increaseaiborne dust, which when coupled with
anticipated stagnant air masses and increasingly strong inversion layers, woltdragpand

other airborne pollutants near the ground causing exacerbations of respiratory disease. Coarse
thoracic PM (between 2.5 and 10 micrometers in diameter) is associated with increased risk of
emergency department visits and hospitalizationsctodovascular outcomes, especially
among adults over 65 years of d8allester et al. 2006, Le Tertre et al. 2002, Zanobetti et al.
2003) Increasedincidence of wildfires in some areas can also contribute to PM
concentrations. In certain areas, airborne dasves as a carrier of specific diseases, such as
coccidioidomycosis, odvalley feveb ( Ko ma .t2603, Vegta etal 2009Prolonged
drought will lead to more dust and particulate pollution while increased rainfall will cleanse
the air but may ciee more mold and microbial pollution. In addition, drought, declining water
guality, and increased temperatures contribute to the growth of harmful algal blooms that
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produce toxins that can be aerosolized and exacerbate asthma and respiratory diseases
(Abraham et al. 2005, Fleming 2007)

55. Despite strong evidence of associations between a wide range of environmental
variables impacted by climate and respiratory disease, the direct impacts of climate change on
asthma, respiratory allergies, and airway dissaeed further study to evaluate the fraction of
respiratory disease risk that can be attributed to climate change and potentially mitigated or
avoided.

1.2.5. Cancer

56. Climate change will result in higher ambient temperatures that may increase the transfer
of volatile and semivolatile compoundsfrom water and wastewater into the atmosphere and
alter the distribution of contaminants to places more distant from the sources, changing
subsequent human exposu(d$acDonald et al. 2003Climate change is also expected
increase heavy precipitation and flooding events, which may increase the chdoge of
contamination leaks from storage facilities or runoff into water from land containing toxic
pollutants. Very little is known about how such transfers will affecopp | e 6s exposur e
chemical® some of which are known carcinogénand its ultimate impact on incidence of
cancer.More research is needed to determine the likelihood of this type of contamination,
geographical areas and populations most likely tonpacted, and health outcomes that could
result.

57. Marine animals, including mammals, also may suifem thedirect effects of cancer
linked to sustained or chronic exposure to chemical contaminants in the marine environment,
and therebyserve as indicats of similar risks to human®1cAloose et al. 2009 Climate

impact studies on such model cancer populations may provide added dimensions to our
understanding of the human impacts.

58. Although the exact mechanisms of cancer in humans and animals are p&gtebm
understood for all cancers, factors in cancer development include pathogens, environmental
contaminants, age, and genetics. Given the challenges of understanding the causes of cancer,
the links between climate change and cancer are a mixturd ahfhsupposition, and research

is needed to fill in the gaps in what we know.

59.  Another direct effect of climate change, depletion of stratospheric ozone, will result in
increasedJV radiation exposure. UV radiation exposure increases the risk of skin rsance
and cataractTucker 2009) The incidence of typically nonlethal basal cell and squamous cell
skin cancers is directly correlated to the amount of exposure to UV radiation. This effect is
compounded by several other variables including temperature egpdsure to other
compounds that can amplify the carcinogenic potential of UV radi@Barke et al. 2009)
Rising temperatures (such as occur at night versus day and in summer versus winter) are
associated with increases in UV exposure. If increasagdrage or peak temperatures occur

as a result of climate change, an increase in the incidence -oh@anoma skin cancers may
occur(Van der Leun et al. 2008yrevious studies have shown that increased UV radiation
exposure combined with certain polytigcaromatic hydrocarbons (PAHS) can enhance the
phototoxicity of these compounds and damage D{ddng et al. 2009, Toyooka et al. 2006)
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However, it is also possible that increased exposure to UV radiation could elevate levels of
circulating Vitamin D, with has been associated with a decreaseafisfrtain cancers such

as colorectal cancéGarland et al. 2009)ncreased UV radiation also could impact iugnan

immune systemand alterthd ody 6s abil ity to remove hehe ear
cancer process, although it is unclear whether these changes would be beneficial or detrimental
(Sleijffers et al. 2004)

1.2.6. Vectorborne and zoonotic diseases

60. VBZD are infectious diseases whose transmission cycles involve animal hosts or
vectors. Vectoborne diseases are those in which organisms, typically eexting
arthropods (insects, ticks, or mites) carry the pathogen from one host to another, generally with
amplification (increased virulence) in the vector (for example, malaria). Zoonoseseaedis

that can be transmitted from animals to humans by either contact with animals or by vectors
that can carry zoonotic pathogens from animals to humans (for example, avian flu). Both
domestic animals and wildlife, including marine mammals, fish, sdagpand seabirds may

play roles in VBZD transmission by serving as zoonotic reservoirs for human pathogens or as
means of interspecies transmission of pathogens.

61. The epidemiology of VBZD has changed significantly over the past century, and many
diseaseshat previously caused significant illness and death, including makatisst 1949)
dengug(Adlet et al. 2003)yellow fever(Petri et al. 2004)and murine typhu@/Nhite 1965),

are now rarely seen. This dramatic changeésalt of intentional progims to control vectors,
vaccinate against disease, and detect and treat cases, with additional benefits from
improvements in sanitation, development, and environmental modification. Examples of
vectorborne diseases currently prevalent include Lyme dis@@aeon et al. 2008and
ehrlichiosis, bacterial diseases that are transmitted primarily by ticks. Other important
zoonoses, some of which are also vectorborne, include r@iagon et al. 2008)Q fever
(McQuiston et al 2006) anthrax, pathogeni&. oli, tularemia, hantavirus pulmonary
syndromgDouglas et al. 2005and plague. The most frequent of them are showabie 16

within Annex 4). Although VBZD currently are not a leading cause of morbidity or mortality,
there is cause for some urgencythis issue. The population is directly susceptible to the
VBZD that circulate in warmer climates aacevulnerablebecause oflobal trade and travel.
Humanability to respond to such threats on both a national and international level is currently
limited. I n the | ong ter m, climate changeds pot e
displacement may provide opportunities for resurgefoeertain VBZD which has already

seen some redistribution of vector species.

62. VBZD ecology is complex, and weathand climate are among several factors that
influence transmission cycles and human disease incid&ucall et al. 2009)Changes in
temperature angrecipitation patterns affect VBZD directly through patheyestvector
interactions, and indirectly thugh ecosystem changes (humidity, soil moisture, water
temperature, salinity, acidity) and species composition. Social and cbkalioralso affect
disease transmission. Many VBZD exhibit some degree of climate sensitivity, and ecological
shifts assoeited with climate variability and loAgrm climate change are expected to impact
the distribution and incidence of many of these dise@Sage et al. 2008Jor instance, the
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range of Lyme disease is expected to expand northward as the range of thekdbert
transmits it expandéEstradaPefia 2002)in another example, the frequency of hantavirus
pulmonary syndrome outbreaks, caused by human exposure to the virus in deer mice urine or
feces, may change with increasingly variable rainfall, which &ffée populations of deer

mice and other rodents through changes in production of the pine nuts on which they feed
(Douglass et al. 2005, Ebi et al. 2006)

63. Similarly, certain VBZD may decrease @pecific regions as habitats become less
suitable for hosbr vector populations and for sustained disease transmission. Coastal and
marine ecosystems will be particularbffected by increasing temperatures, changes in
precipitation patterns, sdavel rise, altered salinity, sea acidification, and more freqaiecht
intense extreme weather events. These changes will directly and indirectly affect sea and
coastal ecosystems by influencing community structure, biodiveasitjthe growth, survival,
persistence, distribution, transmission, and severity of dissaseng organisms, vectors, and
reservoirs(Niemi et al. 2004)Also, of concern for both terrestrial arauatic/marine
ecosystems is the loss of biodiversity that further exacerbates the impacts of climate change on
vectors or animal reservoir populatiosich alterations in ecosystem functions may alter the
emergence of VBZD in populations. With the loss of predators, insect vectors may increase,
making necessary either chemical or mechanical controls.

64. The extrinsic incubation period of pathogens in itel@rate vectors is highly dependent

on ambient temperaturBecausehe lifespan of vector species is relatively constant, changes

in the incubation period due to precipitation and temperature significantly alter the likelihood
of transmissior(Strickman & al. 2003) Also, large disruption and subsequent movement of
human populations create conditions for wider distribution of pathogens and greater exposure
to vector specie€Scoville 1948)And, climate change is already affecting the biodiversity of
marine and terrestrial ecosystems, which in turn will alter the dynamics of priquiatypr
relationships, as well as vector and reservoir pathogen populations. This may alter the types
and quality of subsistence animal foods, and present dependent communitiesew
pathogen risks. The time scale of this threat will be continuous unless adapting measures are
taken.

1.2.7. Water-borne diseases

65. Waterborne diseases are caused by a wide variety of pathogenic microorganisms,
biotoxins, and toxic contaminants found in thater we drink, clean with, play in, and are
exposed to through other less direct pathways such as cooling systems. Waterborne
microorganisms include protozoa that cause cryptosporidiosis, parasites that cause
schistosomiasis, bacteria that cause chokemd legionellosis,viruses that cause viral
gastroenteritis, amoebas that cause amoebic meningoencephalitis, and algae that cause
neurotoxicity(Batterman et al. 2009\ ost of waterborne diseasaregastrointestinal, though
waterborne pathogens affect sadhuman organ systems and the epidemiology is dynamic. A
recent shift has been seen in waterborne disease outbreaks from gastrointestinal toward
respiratory infections such as that caused.éygionellg which lives in cooling ponds and is
transmitted throgh air conditioning systemi&oder et al. 2008)In addition to diarrheal
disease, waterborne pathogens are implicated in other illnesses with immunologic, neurologic,
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hematologic, metabolic, pulmonary, ocular, renal and nutritional complicatiemhaidt
2006) WHO estimates that 4.®ercentof the global burden of disease (as measured in
disability-adjusted life year§DALYs]) and 3.7percentof all mortality attributable to the
environment is due to diarrheal diseélgathers et al. 2008 Most of thee diseases produce
more serious symptoms and greater risk of death in children and pregnant women.

66. For most waterborne pathogens, surveillance is spotty, diagnoses are not uniform, and
our understanding of the impact of normal weather and climate var@tidisease incidence,

as well as illness and death burdens, is not firmly established. Impacts of any intensifying of
climate events dhelocal, regional, national, and global levels are a growing concern. Experts
estimate that there is a high incidenaf mild symptoms from waterborne pathogens and a
relatively small, but not negligible mortality burd@@raun et al. 2006)

67. Climate change directlgffectsthe incidence of waterborne disesdgough effects on

water temperature and precipitation fregeyeand intensity. These effects are patheged-
pollutant specific, and risks for human disease are markedly affected by local conditions,
including regional water and sewage treatment capacities and practices. Domestic water
treatment plants may be sieptible to climate change leading to human health risks. For
example, droughts may cause problems with increased concentrations of effluent pathogens
and overwhelm water treatment plants; aging water treatment plants are particularly at risk
(Kistermanret al. 2002, Patz et al. 2008, Senhorst et al. 2005, Wilkby et al..RbB&hization

of coastal regions may lead to additional nutrient, chemical, and pathogen loading in runoff
(Dwight et al. 2004 and 2002, Semenza et al. 200#)le 12 within Annex 1) shows the links
between some climatic variables and selected pathogens.

68.  Our understanding of weather and climate impacts on specific pathogens is incomplete.
Climate also indirectly impacts waterborne dissabeough changes in ocean and coastal
ecosystms including changes in pH, nutrient and contaminant runoff, salinity, and water
security. These indirect impacts are likely to result in degradation of fresh water available for
drinking, washing food, cooking, and irrigatioEven in countries that treavater, climate

induced changes in the frequency and intensity of extreme weather events could lead to damage
or flooding of water and sewage treatment facilities, increasing the risk of waterborne diseases.

69. Climate change may also affect the distributiamd concentrations ofthemical
contaminants in coastal and marine waters, for example through release of chemical
contaminants previously bound up in polar ice sheets or sediments, through changes in volume
and composition of runoff from coastal and waked development, or through changes in
coastal and ocean goods and services. Both natwadlyrring,and pollutionrelated ocean

health threats will likely be exacerbated by climate ché&8gadifer et al. 2007pther climate

related environmental chges may impact marine food webs as well, such as pesticide;runoff
leaching of arsenic, fluoride, and nitrates from fertilizarsd lead contamination of drinking

and recreational waters through excess rainfall and flooding.

1.2.8. Foodborne diseases and nutiin

70.  Along with clean air, water, and shelter, nutritious food is a basic necessity of life.
Extreme weatheevents and changes in temperature and precipitation patterns can directly
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damage or destroy crops and other food supplies, as well as interrgpbttaand distribution

of food. This may happen seasonally but is anticipated to become a more chronic problem
under changing climate conditions. Indirectly, there is potential for harm from damage to
agricultural crops and related: trade, economic, anilsiostability; diversion of staple crops

for use in biofuels (corn for ethanol or other biofuels); changes in agricultural practices
including those intended to mitigate or adapt to climate change; impaired ability to grow crops
due to changing envirorental conditions and water availability; and reduced availability and
nutritional quality of protein from fisheries, aquaculture, and other mbased foods.

71. In addition to being a source of essential nutrients, food can be a source of exposure for
foodborne illness. Such illness results from ingesting food that is spoiled or contaminated with
microbes, chemical residues such as pesticides, biotoxins, or other toxic substances. Seafood
contaminated with metals, biotoxins, toxicants, or pathogens; buopened with chemical
pesticide residues or microbes; and extreme shortages of staple foods, are among the possible
effects of climate change on the production, quality, and availability of fdbé potential

effects of climate change on foodborne ilegnutrition, and security are for the most part
indirect and, may be moderate and unlikelycept in the event of disruption of government
regulatory prognans.

72.  Drought has been shown to encourage crop pests such as aphids, locusts, and whiteflies,
as wdl as the spread of the moRkpergillus flavughat produces aflatoxin, a substance that

may contribute to the development of liver cancer in people who eat contaminated corn and
nuts. Agronomists are also concerned that climate cHaagged increases anvariety of blasts,

rusts, blights, and rotwill further devastate already stressed crops, and thereby exacerbate
malnutrition, poverty, and the need for human migratidre spread of agricultural pests and
weeds may lead to the need for greater usewie toxic chemical herbicides, fungicides, and
insecticidegGregory et al. 2009)esulting in potential immediate hazards to farm workers and
their families(Lynch et al. 2009, Park et al. 2009, Rusiecki et al. 2669yell as longeterm

hazards to azssumers, particularly childrgfieskenazi et al. 2008, Rosas et al. 2008)

73. The safety of agricultural crops and fisheries nwgo be threatened through
contamination with metals, chemicals, and other toxicants that may be released into the
environment asa result of extreme weather events, particularly flooding, drought, and
wildfires, due to climate chand&bi et al. 2008)Global changes in ocean currents and water
mass distribution, along with changes in Arctic ice cover, length of melt season, gydrolo
and precipitation patterns, will alter contaminant and pathogen path@apsaminants
include a wide range of chemicals and metals supblgshlorinated biphenyls (PCBHAHS,
mercury, and cadmium; pharmaceuticals such as synthetic hormones, stadirantibiotics;
widely used industrial chemicals such as fire retardants, stain repellants, astickon
coatings; and pesticides and herbicides for agricultural use and vector control for public health
protection. The health effects of human exposarthese environmental agents via complex
land and marine food webs are not well documented or understood, but evidence from animal
studies show that such compounds accumulate in foasseéntrations that may affect fetal
development, immune functiomnd other biological processes. These agents often occur

“intergovernmental Panel on climate change. Working Group ii. 2007, Cambridge: Cambridge University Press. ix, 976 p.
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together and may act synergistically, producing potentially greater harm than a single agent.

74. Recent findings demonstrate that pathogens that can pose disease risks to humans occur
widely in marineorganisms and may be affected by climate chéhipore et al 2008)n one

specific example, th€limate Change Science Program (CCSP) of the United Siatied the

strong association between sea surface temperature and proliferation ofinmemactera

species that occur naturally in the environment (including those that cause cholera) and
suggested that rising temperatures would likely lead to increased occurrence of illness
associated withlvibrio bacteria, especially seafotdrne disease associatedh V. vulnificus

andV. parahaemolyticugSandifer et al. 2007)

75. Rising temperatures and impacts on other environmental parameters such as ocean
acidification may also lead to more virulent strains of existing pathogens and changes in their
distribution, or the emergence of new pathoggmmolinkski et al. 2003)ncreased acidity of

water associated with climate change may alter environmental conditions leading to greater
proliferation of microbes of a public health concern. This is a significanecemt molluscan
shellfish, because ocean acidification may affect formation of their carbonate shells and
immune responses, making them more vulnerable to microbial infection. The combined impact
of potential contaminarihduced immune suppression and axging ranges of disease
causing pathogens and &mxins on food supply could be significant.

1.2.9. Mental health and stresselated disorders

76.  Psychological impacts of climate change, ranging from mild stress responses to chronic
stress or other mental healtisarders, are generally indirect and have only recently been
considered among the collection of health impacts of climate cligrige et al2008) Mental

health concerns are among some of the most potentially devastating effects in terms of human
suffering, and among the most difficult to quantify and address. A variety of psychological
impacts can be associated with extreme weather and other climate related events. There has
been significant research conducted depicting ways in which extreme weahts éan lead

to mental health disorders associated with loss, social disruption, and displacement, as well as
cumulative effects from repeated exposure to natural disabter®ffects of climate change
affectthe social, economic, and environmental dateants of mental health, with the most
severe consequences being felt by communities who were already disadvaefagetd the
event.Extreme weather events such as storms, wildfires, and flooding, can create increased
anxiety and emotional stress albbdhe futureas well as create added stress to vulnerable
communities already experiencing social, economic, and environmental disruption. Individuals
already vulnerable to mental health disease and sekded disorders are likely to be at
increasedisk of exacerbated effects following extreme weather or other climate change events.
Prolonged heat and cold events can create chronic stress situations that may initiate or
exacerbate health problems in populations already suffering from mental disdasteeas

rel ated disorder s. I n additi on, psychotropioc
temperature; individuals being treated with these drugs could be at increased risk of heat
related illness during extreme heat evéMartin-Latry & al. 2007)

77.  The severity of mental health impacts following an extreme climate event will depend
on the degree to which there is sufficient coping and support capacity, both during and
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following the eveniTapsell et al. 2002Puring the recovery periotbllowing an extreme

event, mental health problems and stredated disorders can arise from geographic
displacement, damage or loss of property, death or injury of loved ones, and the stress involved
with recovery efforts(Sandifer et al. 2007)'he mo$ common mental health conditions
associated with extreme events range from acute traumatic stress to more chronielategss
conditions such as pestumatic stress disordéPTSD) complicated grief, depression,
anxiety disorders, somatic complaintpoor concentration, sleep difficulties, sexual
dysfunction, social avoidance, irritability, and drug or alcohol al{tseve et al. 2006.
Weisler et al. 2006)The chronic streseelated conditions and disorders resulting from severe
weather or other rhate changeelated events may lead to additional negative health effects.
Studies have shown a negative relationship between stress and blood glucose levels, including
influence on glycemic control among patients with type 2 diab@eswit et al. 2002)
Evidence has also shown that human response to repasedies of acute psychological
stress or chronic psychological stress may result in cardiovascular diBkeseet al. 2002)

78.  Climate change has the potential to create sustained natural ancitaviara disasters
beyond the scale of those we are experiencing today, which may exceed the capacity of our
public health systems to cope with societal denfar@®bally, climate change will continue

to act as a threat to natural resources and ecosgstesices that are already stressed, which
may force the migration of large communities and create conditions leading to hostile political
environments and conflici&essler et al. 20085amble et al2008. The resources required

to meet the psychologicaeeds of those affected by extreme weather events, environmental
conflicts, or other effects of climate change may be limited immediately following such an
event(Ebi et al. 2008)or as people migrate in search of more stable natural environments.

79. Resarch on mental health service delivery following disaster events has only recently
become a higher profile topic of scientific interest. Though some mental health diseases and
stressrelated disorders have been incorporated into the collection of hephistsrof extreme
weather and temperature evemismerous research gaps remain.

1.2.10. Neurological diseases and disorders

80. Factors affected by climate with particular implications for neurological functioning
include malnutritionKar et al. 2008)exposure to éizardous chemicals, biotoxins, and metals
in air, food, and wate(Kozma 2005, Papanikolaou et al. 20@B)d changes in pest
managemen{Handal et al. 2007)Understanding the role of climate in the incidence and
progression of neurological conditions amolw to prevent them is a critical need for public
health and health care.

81. Numerous recent reports have described observed and anticipated detrimental effects
of climate change on ocean health, resulting in increased risks to neurological health from
ingeston of or exposure to neurotoxins in seafood and fresh and marine (&dadifer et al.

2007)° Neurotoxins produced by harmful algal blooms and other marine microorganisms can
cause serious illness and death in humans. Under the correct conditiorfa| algyah blooms

8 The Center for Naval Analysis (CNAJorporation 2007p. 68
9 National research council @). committee on ecological impacts of climate change. 2008, WashingtGn, National
academies Press. xii, 57 p
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produce potent neurotoxins that are often taken up and bioaccumulated Hhedittery
molluscan shellfish including oysters, clams, and mussels, as well as by certain marine and
freshwater fis{Wang 2008)The most frequent human expossiarehroughconsumption of
seafood containing algal toxins, although some toxins may be present in freshwater sources of
drinking water and others may be aerosolized by surf breaking on beaches atndribparted

by winds to where they can causepiestory distress in susceptible individuals who breathe
them(Kirkpatrick et al. 2008)Because cooking or other means of food preparation do not Kill
seafood biotoxins, it is essential to identify contaminated seafood before it reaches consumers.
Health effects including amnesia, diarrhea, numbness, liver damage, skin and eye irritation,
respiratory paralysis, andar ki nsonds-ahids efalszeh e(i Phe)r é6lke Di s e a
symptoms may be severe, chronic, and even lead to (Watlg 2008)It has recatly been
reported that even a single ldevel exposure to algal toxins can result in physiological
changes indicative of neurodegeneratibafebre, Ka et al. 2009WWork done on biotoxin

related neurologic disease in marine mammals indicates that daowiexposure can cause
acute neurologic symptoms by crossing the placenta and accumulating in the amniotic fluid
where it can impact neural development in the fetus, alter postnatal development, and lead to
chronic illnesses such as epileg®amsdell etal. 2008, Brodie et al. 2006, Maucher et al.
2007). Climate change may alter the geographic range in which harmful algal bloom toxins
appear, the frequency of toxin production, and the actual delivery of toxins (both increasing
and decreasing in some eaydue to extreme weatt{®toore et al. 2008, Sandifer et al. 2007)
Harmful algal blooms are increasing in frequency, intensity, and duration globally, partially
because otlimate change, although this link is poorly understgbtbore et al. 2008)
Nonehelesschangesn precipitation and ocean temperatures, coupled with increased nutrient
loading, may lead to earlier seasonal occurrence, as well as longer lasting and possibly more
toxic harmful algal blooméPearl et al. 2008)

82. Emerging research suggesthat exposure teertain agents whose environmental
presence may increase with climate change may have effects on neurological development and
functioning. For example, exposure to pesticides and herbicides during specific developmental
windows, in commation with other exposures later in life, could increase the risk of PD and
other neurological diseas¢€ostello et al. 2009)Exposure to heavy metals is known to
exacerbate neurological deficits and learning disabilities in chil(kezma 2005)and s
suspected of being associated with both onset and exacerbation @gfod»manski et al.

2009, Lovell 2009, Mendes et al. 2009, Quinn et al. 2608)PD. Evidence suggests that
earlylife occurrence of inflammation in the braimecause oéither braininjury or exposure

to infectious agents, also may play a role in the pathogenesis ¢(¥IHEr et al. 2008) In
addition to conditions such as PD and AD, PTSD is likely to have profound effects on the
neurological functioning of populations exposed togtiess of extreme weather events, and

the resulting dislocation and deprivation that may result from climate chijlagem et al.

2005)
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83. Someof thehuman healtlaspects affected lgfimate change are shownAmnex 1

Recommendations related to sectiof.2:

1) There is a need to deepen the research about the mechanisms of climate change
influence on human health.

2) Epidemiological research is needed to determine the climate chalaged health
consequences Htenational and sulnational leved in Bulgaria.

3) Studies of the working environment mietbmate due to climate change and
assessment of emerging occupational health risks are needed.

1.3. Sectorrelated dimate ChangeRisks andVulnerabilities

1.3.1. Future projections of some climate changelated healthconsequences

Health consequences of the expected temperature changes

84. Anincrease in heat extremes will lead to a marked increase wattetitable deaths

under future warming, unless adaptation measures are taken. Highly urbanized areas are
projected tde at an increased risk of heat stress compared with surrounding areas. Projections
of future heat effects on human health need to consider that the European populatidingncl
Bulgariars, is projected to age, because elderly populations are espe&ciaiyable(Lung et

al. 2013, Watts et al. 2015everal studies have estimated future-nelated mortality using

similar methods and have arrived at largely comparable results, namely PEBi©]Jektion

of Economic impacts of climate change in Sectdrthe European Union based on bottam
Analysis) ClimateCost and PESETA l{Ciscar 2011, Kovats et al. 2011, Watkiss and Hunt
2012, Paci 2014)The PESETA study estimates that, without adaptation and physiological
acclimatization, heatelated mortaty in Europe would increase by between 60,000 and
165,000 deaths per year by the 2080s compared with the present baseline, with the highest
impacts in southern parts of the continent, damaging Bulgaria too. The results vary across
climate models and emisgis scenarios, with high emissions scenarios leading to much higher
heatrelated mortality than low emissions scenarios. Helated mortality would be
significantly lower under full acclimatization if, for example, currently cool regions were able

to achieve the temperatuirenortality relationship of currently warm regidfisAnother study
estimates that climate change will lead to an increase in hospital admissions owing to
healtelated respiratory diseases from 11,000 admissions f@i@n} in the perod 1981

2010 to 26,000 (O.percenf in 2021 2050. The total number of hospital admissions and the
increasebecause oflimate change arehe largest in southern Europe, with the proportion of
hea#elated admissions for respiratory conditions expectedpfmoximately triple in this

region over this time periofAstrom et al. 2012)In low resolution, these studies cover also

the territory of Bulgaria but there is a need to extend the investigations to a larger scale and
districts level of the country.

85. ThePESETA study estimated that calelated mortality would decrease by between
60,000 and 250,000 deaths per year by the 2080s, which is about the same magnitude as the
projected increase in hegdlated mortality(Kotermanski and Johnson 2009,vietl 2009,

10WHO, Comparable estimates for the WHO European Region, incl. Bulgaria
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Mendes et al. 2009, Quinn et al. 200Bhe PESETA Il study no longer considers a potential
reduction in colerelated mortality in its climate impact estimafgsing et al. 2013)The
choice not to include cold spells reflects recent evidence that dossiggest a significant
shift in the balance of deaths between winters and summers because of lowetatetd
mortality (Watts et al. 2015)However, the risk from (moderate) cold is expected to continue
to account for most of the temperatuetated rsk throughout this century.

86. Itis difficult to make valid projections of heetlated illness and death under varying
climate change scenarios. A review of past changes irrdlesd deaths found few significant
relationships for any decade or demogragtoup, and suggested that improved medical care,

air conditioning use, and other adaptation efforts were the causes of reduced death, stating that
despite increasing stressful weather events;te¢atied deaths are preventable, as evidenced

by the deche of allcause mortality during heat events over the past 35 yPargs 2002)

Overall, research suggests that under a climate change scenario using current anthropogenic
emissions trends, there will be a small increase in the overaltdiatad deatinate by the end

of the 21st century. Climate change is projected to increase the average number of summertime
heatrelated deaths, with the greatest increases occurring ifatiticle major cities where
summer climate variability is greatest. It is estted that 6(@ercentof the global population

will live in cities by 2030, greatly increasing the total human population exposed to extreme
heat(UN DESA 2006) In Bulgaria, the number of individuadge65 years and older (who are

more susceptible to hegffects) is expected to increase from JZ4dcenin 2000 to 2(ercent

in 2060.

87. A standardized definition and methodology for identifying fretdted health outcomes
is needed for surveillance and to evaluate temperatlaeed illness and death.

88. Basal on numerous studies from all over the world, the general conclusions about the
expected health consequences of projected temperature chantpesfalewing(Mihaylova
2014)

1 A 40 to 60percentincreasan the number of deaths from cardiovascular akss and
strokes in the big cities in summer due to heatwaves and the urban heat island effect;

1 A 10 to 30percentise in vectotborne morbidity, owing to the vectors' longer vegetation
cycle, and particularly that of thé Ricinus ticks which transmitthe Borrelia
burgdorferi

1 A 50 to 100percenincrease in the incidence sdlmonella infections due to the longer
growing period and morkavorableconditions;

1 A 10to 100percentsurge incampylobacteriosisnfections due to the longer growing
period aad morefavorableconditions. Thecampylobacteriosisnorbidity risk grows
further when compounded with higher temperatures and humidity;

1 A 10 to 30percentincrease and exacerbation of respiratory diseases due to the higher
concentration of carbon dioxid€0), dust andPM in the air;and

1 A 10 to 30percentrise in the number of allergic diseases due to earlier flowering and
increased concentration of pollen, spoeesl other allergens the air.
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Tablel. Probability of healthoutcome from expected temperature changes

Almost certain A Rise in number of allergic diseases 99-100
o A Increased VBD morbidit
Qe =y A Surge irCamponbacterigsis 90-100
. A Increased CVD mortali
e A Increase and exacerba?on of respiratory diseas 60-90
More likely than not A Increase in incidence of Salmonella infections 3360
Little likely - 0-33
Very unlikely - 0-10
Extremely unlikely - 0-1
A Increased VBimorbidity
— o Extremely likely A Surge infCampylobacteriosis 95-100
< .2 A Rise in number of allergic diseases
2 g More likelv than A Increased CVD mortality
S8 y A Increased VBD morbidity 50-100
<© not A Increase and exacerbation of respiratory diseas
Extremely unlikely - 0-5

SourceModification based on Watkiss and Hunt, 2012

Health consequences of the expected changes of some weather emergencies

89. European territory, inading Bulgaria, is damaged byeather emergencies that are
different by their nature, intensity and frequency, weather enmmige. For a medium
emissions scenario (SRES A1B) and in the absence of adaptation, river flooding is estimated
to affect about 300,000 people per year by the 2050s and 390,000 people by the 2080s; the
latter figure corresponds to more than a doubling wapect to the baseline period (1861
1990). If no additional adaptation measures are taken, the number of people affected by coastal
flooding at the end of the 21st century would range from 775,000 to 5.5 million people
annually, depending on the emissatenario. The number of deaths due to coastal flooding

in the 2080s would increase by 3,000, assunan@8cm sedevel rise. Flooding is also
associated with mental health impacts. Coastal flooding could potentially amdéon
additional cases of hd depression annually by the end of the 21st century under a high sea
level rise scenario in the absence of adaptdiiéatkiss and Huntt 2012, Bosello et al. 2011)

In Bulgaria, the changes in expected annual damages for the 2020s, 2050s, and 2080s,
conmpared to the control period (19611990), are showan Figure 17 within Annex 4.

90. Based on numerous studies from all over the world, the general conclusions about the
expected health consequences of some other projected weather emergen@bagieva
2014).

1 A 10 percentincrease in mortality due to extreme weather events and fires, with that
increase being even higher among vulnerable growpsto 30prcent

1 A 10 to 30percentrise in wateporne and foodborne morbidity due to damaged
infrastructureand

1 A 10percentincrease in cases BITSD
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Table2. Probability of health outcome from the expected changes of some weather emergencies

Probability of outcome Outcome Pro?(;))bnny

Almost certain A Increase in r_nortahty due to extnee weather 99-100
events and fires
Quite likely A Increase in cases BTSD 90-100
Likely A Rise in waterand foodborne morbidity 60-90
More likely than not - 33-60
Little likely - 0-33
Very unlikely - 0-10
Extremely unlikely - 0-1
A Increase in mortality due to extreme weather
~ o Extremely likely events and fires 95-100
g -% Rise in waterand foodborne morbidity
= £ More likely th .
cs Ore IKEYTNAN | & Increase in cases BITSD 50-100
< < not
Extremely unlikely - 0-5

Source: Modification based &datkiss andHunt 2012

Health consequences of the expected changes of precipitations

91. Global warming is projected to lead to a higher intensity of precipitation and longer dry
periods. Projections show an increase in heavy daily precipitation in large parts of iBurope
winter, by up to 3%ercentduring the 21st century. Heavy precipitation in winter is projected
to increase over most part of Europe, with increases of up fweBf&nt This is true for
Bulgaria, in itsnorthrwesernandnorth-easernparts (Figure 18 within Annex 4). In the rest
part of the country territory the heavy precipitations will increase upgdd 5percentbor 15to

25 percent In summer, an increase is also projected up tpetbentin some northern and
mountain parts of Bulgaria, but deesses are projected for other parts of Bulgarian territory
too (Figure 18 within Annex 4). Evidence from highesolution climate models suggests that
the intensity of suldaily extreme rainfall is likely to increase in the future, whereby a
theoretically estimated increase of approximatelyercentper 1°C appears most likely in
many regions.

92. The expected healtonsequences inclugastromet al.2013 Kovats et al. 2003)

1 About 10percentrise in the incidence of cryptosporidiosisnorth-westernBulgaria
due to more frequent and more abundant precipitation.

1 A 10 to 100percentsurge in the cases @ampylobateriosisin north-western
Bulgaria due to a combination of more frequent precipitation and higher annual
average temperaturesnd

1 Increased incidence of diarrheal infections caused bychotera vibrio due to more
abundant precipitation and higher leveff humidity innorth-western Bulgaria and
the Black Sea region.
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Table3. Probability of health outcome from the expected changes of precipitations

Almost certain - 99-100
Quite likely A Surge in the cases Gampylobacteriosis 90-100
Likely - 60-90
: A Increased incidence of diarrheal infections caus
More likely than not by noncholera vibrio 33-60
Little likely - 0-33
Very unlikely A Rise in the incidence of cryptosporidiosis 0-10
Extremely unlikely - 0-1
- o Extremely likely A Surge in the cases @ampylobacteriosis 95-100
© .=
_§ & | More likely than | A Increased incidence of diarrheal infections caus 50100
5 g not by noncholera vibrio
S
< Extremely unlikely| A Rise in the incience of cryptosporidiosis 0-5

Source: Modification based on Watkiss and Hunt 2012

1.3.2. Uncertainties

93. Assessing health outcomes in relation to climate change is a complex task that must
accommodate the multiple types of uncertainty that compound across theedante
environmental and social changes. Many different types of uncertainty relate to the health
effects of climate change. A major source of uncertainty relates to the degree to which future
emissions of greenhouse gagés$iG) will change radiative foraig over the coming century.

GHG emissions are driven by complex factors such as population growth, economic growth
and energy policy. Addressing this level of uncertainty is limited to the emissions scenarios
that are availableTable 4 below shows some rnraaspects of uncertainiy assessing the
health sector.

Table4. Sources of uncertainty

A Missing components or errors in data
: A Wb2A&aSQ Ay RFGF I aa2 OAderiaoRs ¢
Problems with data : . . .
A Random sampling error and biases (representatviesness) in a
sample

A Known process but unknown functional relatioships or errors in
structure of model

A Known structure but unknowor erroneous values of some
important parameters

A Known historical data and model structure but reasons to belie
that the parameters or model or the relationship between clima
and health will change over time

A Uncertainty regarding the predictability tfe system or effect

Problems with models
(relationships between
climate and health)

mmmmmmeme- www.eufunds.bg----------------------- -- 29
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A Uncertainty introduced by approximating or simplifying
relationships within the model

Other sources of
uncertainty

assumptions

dzy OSNI | Ay (&
sensitivity)

A Ambiguously defined concepts or terms

A Inappropriate spatial or temporal units (such as in data on
exposure to climater weather)

A Inappropriateness of or lack of confidence in underlying

A Uncertainty resulting from projections of human behavior (such
future disease patterns or technological change) in contrast to
NE & dzf ( Gufibas dilNReY W

94.

Source: Kovats et al. 2003.

Someclimate change risks and opportunities for human health are shovable Sbelow.

Tableb. Climate change risks and opportunities for human health

A Heat stress
A Cardievascular diseases A Less respiratory diseases
A Morbidity overburden A Climatic therapy of somx
Extreme high A More availability of some vector born diseases
temperature pathogens A Morbidity disburdens
(incl. heat A Better conditions for unfavourabl(A Less availability of some othe
spells and heat chemical reactions between a  vector borne pathogens
waves) pollutants at warmer environment |A Less temperare inversionsg
A Lower food safety better air ventilation
A Decreasing of mental conditior A Decreasing of food mould
nervous & psychiatric diseases
A Cold stress A Climatic therapy (crytherapy)
of some diseases
Extreme low A Bloo_d bressure, pulmonary  an A Less availability of some vect
temperatures respiratory diseases borne pathogens
(incl. cold A Morbidity overburden A Worse conditions for som:
spells and cold A More temperature inversiong worse unfavourable chemical reactior
waves) air ventiation ¢ more air pollution between air pollutants
Decreasing of mental | condition A Better food safey
Better conditions for air pollutior
chemical reactions at higher humidit
A Increasing of transfer of air pollutan
to surface grounds and waters
Increased A Worse conditions for climate therap A Air cleanin
precipitation in the open air A g
and humidity A Decreasing dfiuman mental condition Less poliens
A Asthma diseases
A Mould and fungus diseases
A Vector borne diseases
A More water pathogens

30
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A Less pathogens in air and wate
A Better conditions for climate
Droughts A Food and water shortage therapy in the open ar
A Less asthmatic, pulmonan
respiratory and allergic disease
A Less mould and fungus diseas
A Better conditions for climate
More hours of A UVB radiation related diseases therapy in the open air
sun A Solar strikes A Less osseous diseases
A Increasing of mental calition
A Thunderand lighhing strikes
Winds & A Phys_lc_:al hurts at  stormy  win A Better air quality
storms conditions A Less pollens
A Worse conditions for climate therap
in the open air
A Drown incidences
Floods A Water—borne. diseases
A Water pollution
A Worsening ofife conditions
Stratospheric
ozone A More UVB radiation effects
depletion

1.3.3. Health related climate change vulnerability and risk

95.

The Intergovernmental Panel on Climate Change (IP@&fnes vulnerability as the
degree to which individuals and systems arsceptible to or unable to cope with the adverse
effects of climate change, including climate variability and extremes. The vulnerability of

human health to climate change is a function of exposure (E), sensitivitsgnpdaptive
capacity (A) componeni{&ovats et al. 2003 represestweather or climaterelated hazard,
including the character, magnitydend rate of climate variation. S and A represent the social
sustainability to environmental impacts, which determines the differences in vulrgiayili
region and group depending on the interaction of these three components in space and time. In
this sense, health vulnerability is materially and socially dependent. The material aspects

include the buikup surroundings, buildings, infrastructurersport, urbanizatiomnd so on,

while the social ones includlee social institutions and existing concepts of disease and health.

96.

Populations, subgroupand systems that cannot or will not adapt are more vulnerable,

as are those that are more suscépttb weather and climate changes. Understanding a

popul ati onds

capacity to

adapt to new

c |

ma t

potential health and other effects of climate change. In general, the vulnerability of a population
to a health risk depends on the local environment, the level of material resources, effectiveness
of governance and civil institutions, quality of the public health infrastruciune: access to
relevant local information on extreme weather thr@atsodward etl. 1998) These factors
are not uniform across a region or country or across time and differ based on geography,

31
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demography and socioeconomic factors. Effectively targeting prevention or adaptation
strategies requires understanding which demographicagrgehical subpopulations may be

most at risk and when that risk is likely to increase. Thus, individual, community and
geographical factors determine vulnerability.

97.

According to theNotre Dame Global Adapation Index (NBAIN), the health sector is

represated by six indicators that represent the three ecaing components: thexposure

to climaterelated or climatexacerbated hazards; teensitivity of the sector to the impacts
of the hazardand theadaptive capacityof the sector to cope or adaptthese impacts. The
six vulnerability indicators of NBGAIN index ae shown correspondingly ifable 6

Table6. ND-GAIN Vulnerability Indicators for the health sector

‘ Exposurdndicators

Projected change ofdeaths
from climate change inducec

Sensitivitylndicators

Slum population

Adaptive Capacity ldicators

Medical staff (physicianaurses and

. midwives)
diseases
Projected change ofength of| Dependency onexternal . oL
. Access to improved sanitatio
transmissionseason of vector| resource  for health
; . facilities
bornediseases services

SourceBosello et al. 201, Watkiss and Hunt 2012

98.

Additionally, ND-GAIN also assesses the health septadinessto leverage private

andpublic-sectorinvestment for adaptive actiofGhen et al. 2015)The readiness indicators

of thehealth sector used IND-GAIN index are shown ifable 7.

Table7. ND-GAIN Readiness Indicators for the health sector

Readiness component Indicators

Economic Readiness DoingBusinesdndicators
Governance Political stability Control of Regulatory
. . . Rule of law .
Readiness and nonviolence corruption quality
Social Readiness | Social inequality| . ICT Education Innovation
infrastructure

Note: ICT = Information and Communication Technology. The Doing fusitieators are composed of 10
subrindicators.

Source: Bosello et al. 20M/atkiss and Hunt 2012.

99.

The climate change vulnerability scorettod health sector in Bulgaria for 2015 is 0.128

(0+1, higher is better), ranking the country at 51st pmsiEimong 192 countries. It shows a
considerable decrease since 19Bfgire 7 below) .

scores are shown kigures 19to 25 within Annex 4, respectively.

The

hi stor.

c

cour ses

100. The climate change readiness score of Bulgaria for 201569 Q0+1, lower is better),
ranking the country ahe54th position among 185 countries. The readiness score intheles
economic readiness score (0.646), governance readiness score, @0039cial readiness
score (0.528). It shows a considerableréase since 199%igure 8). The historic courses of

readi nessao

s cFmures 26, 23 and 28 within Annex 4, respectively.
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101. Recommendations related to section 1.3:

A. Conductionof a study on health projections of the climate change for thieotgrof
Bulgaria.

B. Research of uncertainties in Bulgaria for health adaptation to climate change.
C. Determination of health sector vulnerabilitytla¢ subnational level in Bulgaria.
Figure7. Vulnerability score of health sectoniBulgaria

Time-series plot of Health
Hotre Dame Global Adaptation Index. Data release Mov. 2015
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SourceCheret al. 2015
Figure8. Readiness score of Bulgaria
Time-series plot of Readiness =
Hotre Dame Global Adaptation Index. Data release Hov. 2015
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1.4. Conclusions

102. Climate change in Bulgaria is manifested by an increase in the average annual air and
water temperatures, ancirease in ovewarming and ovecold rushes, a change in the annual
rainfall, an increase in heavy rainfalls, an increase in dry periods, wind, thandesnow
storms, contrast shifts of weather, river floods, as well as drougidd)V radiation.These
changes affect the bigtatus of man and his health in a complex and individual way, depending
on various climaticsocioeconomichealth, personaand other factors.
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103. The numerous, heakinfluencing factors of the changing climate in Bulgaria can
geneally be attributed to two broad groups: sudden (such as storms, flmeslsand gradual,
emerging (as changes in hdmtmidity, precipitationand solar conditions).

104. The health effects of these climate change phenomena can be extremely varied, and in
general they can be differentiated as primary and secondary. Primary effects directly affect
human health such as, for example, heat waves and cold spells, ultraviolet raafalfloods.
Secondary effects indirectly affect human health through otheaitiinfluenced factors such

as pollen, vecteborne diseases, fires, contaminated food, water an@radrcompromised

crops. The primary and secondary health effects of climate change can be differentiated into
the following groups: heatlated morbidi and mortalityextreme weatherelated morbidity

and mortality cardiovascular diseases, imding Strokes asthma, respiratory allergies and
airway diseasegancervectorborne and zoonotic diseasésodborne diseases and nutrition
factors waterbore diseasesmental health and stresslated disordersand neurological
diseases and disorders.

105. Climaterelated healthmostly effects affect the more vulnerable groups of the
population - children and adults, people with chronic illnesses, people waitlow
socioeconomicstatus those living in poverty or those with harmful personal hahite (of
alcohol, drugstobacco). In Bulgaria, over the last decades, aging and impoverishment trends
have been observed, and for most vulnerability indicators, thetrgois in a less favorable
position than many of the countries in the European Union.

106. The health vulnerability of the country to climate change is also rioguse ofome

features of the health sector. It is necessary to optimize the hd&dtstriucture and structure,
increase understanding and competencies of health personnel on the impact of climate change
on human healthintroducethe topic in training programs of universities and colleges
medical schools in the country.

107. Furthermore,it is necessary to deepen the knowledge and assessment of the
manifestations of climate change in Bulgaria, the mechanisms of their impact on human health
andsocioeconomi@and demographic parameters of vulnerabitttypugha largescale plan.
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Chapter 2 Baselineg Policy Context

108. Protecting human health is an issue that crosses institutional, scientific, and political
boundaries. No single institution at the local, regional, or national level can fully protect public
health without cooperation from othmstitutions. In addition, no single scientific fietén
accomplishall aspects of the research needed to understand the human health consequences of
global climate change; such eandeavowill require a broaebased, translisciplinary research
portfolio. And in our global society, thHaghly integratedactivities of individuals around the

world mean that no one country can be solely responsible for addressing the health impacts of
global climate change. Through the process of developing this papgidityrbecame clear

that identifying research needs; mobilizing and creating the expertise, resources, tools, and
technologies to address them; and translating these efforts into solutions that will enable human
adaptation tothe changing environment whilerotecting public health will require
collaborations on an unprecedented scale. Such collaborations should build on the strengths
and capacities of individual organizations in ways that maximize the efforts of the group toward
these shared goals

2.1. Stateof Awareness Understandingof Future Consequencesf dimate
Change Knowledge Gaps the Sector

2.1.1. State of awareness

109. Inthe early 199Qghere was little awareness of the health risks posed by global climate
change. This reflected a general lackiofierstanding of how the disruption of biophysical and
ecological systems might affect the longemrm wellbeing and health of populations. There
was little awareness that changes in particular nature objelsatic conditions, biodiversity
stocks, eceystem productivity, and so érwere of potential importance to human health. This
was reflected in the meagre reference to health risks in the corresponding research, policy,
legislative,and othepublications and documents. The first major reporhebUnited Nations

(UN) IPCC, published in 1991 diabt concern the health topic, in general. Subsequently, the
situation has changed. The IPCC Second Assessment Report (1996) devoted a full chapter to
the potential risks to health, and gwbsequentpots deepen the knowledge over the climate
change impacts on the human health.

110. Nowadays when people understand that climate changedaisdaiman healtthereis

still the need to determine how to effectively educate and organize the public to réspond
climate changeThis is complicated additionally by the fact that various audiences within the
public respond to the issue of climate change each in their own distin¢Magtyach et al.

2009) Research is needed that will aid climate change communicatdreducators in
adapting their messages and approaches to most appropriately and effectively reach and be
assimilated by eaciudience

111. In addition to thepublic, all the three main stakeholder forces in the health séctor
public, private and civil actos - also require effective communication on issues of climate
change. Stakeholders should be engaged throughout an assessment process. A communication

11 A human health perspective olimate change. www.niehs.nih.gov/climatereport
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strategy must ensure accéssnformation, presentation of information in a usable form, and
guidance orhow to use the information. Risk communication is a complex, multidisciplinary,
and evolving process. Often information has to be tailored to the specific needs of risk
managers in specific geographic areas and demographic groups. This requires cius®mte
between information providers and those who need the information to make decisions. Further
professional training would be the way of responding to this need, but so far very little training
has been offered.

112. Now, theBulgarian health sector forc€gsublic, private and civil stakeholderslpim
thepresence of awareness of climate chaagthe relatebuman healtiproblems although
this is not visible in the sectrpolicies. The latest National Action PI@NAP) for Climate
Change mentions ndtig about healthDespite numerous elucidating actions, there is an
obvious needor further workto strengthen the awarenesoutclimate chang@ shreat to
humanhealth and its respective adaptation.

2.1.2. Knowledge gaps

Gaps in the research of climate changlated diseases

113. Asthma, Respiratory Allergies, and Airway Diseadessearch should address the
relationship between climate change and the composition of air pollutant mixtares (
example how altered pollen countand other effects of climate changffect the severity of
asthma) to produce models to identify populations at risk. Such tools support the use of science
in understanding disease risks and as such are an integral component of developing effective
risk communication and targeting the megss to vulnerable populations.

114. Cancet The potential impact of changes in climate on exposure pathways for chemicals
and toxins requires further study. Science should investigate the effects of mitigation and
adaptation measures on cancer incidence dotlieabest strategies can be developed and
implemented; for example, research to inform understanding of the benefits of alternative fuels,
new battery and voltaic cells, and other technologies, as well as any potential adverse risks
from exposure to theaomponents and wastes. Better understanding of climate change impacts
on the capacity of ocean and coastal systems to provide cancer curative agents and other health
enhancing products is also needed.

115. Cardiovascular Disease and Strol&cience that address the cardiovascular effects

of higher temperatures, heat waves, extreme weather, and changes in air quality on health is
needed, and this new information should be applied to development of health risk assessment
models, early warning systems, healthmoounication strategies targeting vulnerable
populations, landise decisions, and strategies to meet air quality goals related to climate
change.

116. Foodborne Diseases and NutritidBcieriific research needs in this area include better
understanding of how emges in agriculture and fisheries may affect food availability and
nutrition, better monitoring for diseasausing agents, and identification and mapping of
complex food webs and sentinel species that may be vulnerable to climate change. This
research aald be used to prepare the public health and health care sectors for new illnesses,
changing surveillance needs, and increased incidence of disease, as well as development of
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more effective outreach to affected communities.

117. Heatrelated morbidity and mortdy. Additional science should be focused on
developing and expanding tools, such as heat wave response plans and health alert warning
systems, in different geographic regions, specifically by defining environmental risk factors,
identifying vulnerable ppulations, and developing effective risk communication and
prevention strategies.

118. Human developmental effectBesearch should examine the relationship between
human development and adaptations to climate change, such as agriculture and fisheries
changeshat may affect food availability, increased pesticide use to control for expanding
disease vector ranges, and prevention of leaching from toxic waste sites into floodwaters during
extreme weather events, so that developmental consequences can be prevented.

119. Mental Health and StredRelated DisordersBy causing or contributing to extreme
weather events, climate change may result in geographic displacement of populations, damage
to property, loss of loved ones, and chronic stress, all of which can negafifesiy mental

health. Research needs include identifying key mental health effects and vulnerable
populations andleveloping migration monitoring networks to help ensure the availability of
appropriate health care support.

120. Neurological Diseases and DisomdeResearch in this area should focus on identifying
vulnerable populations and understanding the mechanisms and effects of human exposure to
neurological hazards such asixins (from harmful algal blooms), metals (found in new
battery technologies dncompact fluorescent lights), and pesticides (used in response to
changes in agriculture), as well as the potentially exacerbating effects of malnutrition and
stress.

121. Vectorborne and Zoonotic DiseasedResearch should enhance the existing
pathogen/vectarontrol infrastructure including vector and host identification; integrate human
with terrestrial and aquatic animal health surveillance systems; incorporate ecological studies
to provide better predictive models; and improve risk communication and ficevsinategies.

122. Waterborne DiseaseResearch should focus on understanding where changes in water
flow will occur, how water will interact with sewage in surface and underground water supplies
as well as drinking water distribution systems, what foodcgsumay become contaminated,
and how to better predict and prevent human exposure to waterborne aneetetesin
pathogens and bitoxins.

123. WeatherRelated Morbidity and Mortality Research aimed at improving the
capabilities of healthcare and emergerayiges to address disaster planning and management

is needed to ensure that risks are understood and that optimal strategies are identified,
communicated, and implemented.

Crosscutting and trandisciplinary aspects

124. In addition to the research needs idfeed in the individual research categories, there

are crosscutting issues relevant to preventing or avoiding many of the potential health impacts
of climate change including identifying susceptible, vulnerable, and displaced populations;
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enhancing publidealth and health care infrastructure; developing capacities and skills in
modeling and prediction; and improving risk communication and public health education. Such
research will lead to more effective early warning systems and greater public awafemess o

i ndi vi dual 06 health risicfrmrmchraateicharyge, which should translate into more
successful mitigation and adaptation strategies. For example, health communications research
is needed to properly implement health alert warning systenexfiame heat events and air
pollution that especially affects people with existing conditions such as cardiovascular disease.
Such a risk communication pilot project might demonstrate communication practices that are
effective in multiple areas and comwite to a comprehensive strategy for addressing multiple
health risks simultaneously.

125. Other tools are needed and should be applied across multiple categories to close the
knowledge gaps, including predictive models to improve forecasting and prevention,
evaluations of the vulnerability of health care and public health systems and infrastructure, and
health impact assessme(itAs). Transdisciplinary development would help to ensure tools
such as improved baseline monitoring that will be more widely egdge, and thus more
efficient and cost effective than those currently available. In fact, many of the identified science
needs will require trandisciplinary responses. For example, to study how heat waves alter
ambient air pollution and the resultingebined impact of heat and pollution on human iliness

and death, will require expertise in atmospheric chemistry, climate patterns, environmental
health, epidemiology, medicine, and other science fields.

2.2. Experience with CCA in thdealth Sector in Other (EU Countries

126. Human biecomfort and health have always been influenced by the weather conditions
and for that reasqrthere is much cognition achieved on this issue. Nowadays when this
influence gains a considerable significance in relation to cliofategethe society pays more

and more attention to the question and strives to deepen and enhance the knowledge on it.
However,not all is known about the mechanisms of weather impacts over human health,
geographical distribution of climatelated diseases, g&ible prevention responses to the
weather influenceand so on

127. Most of the existingNational Adaptation StrategieNASS) consider the question about

the weather influence on human health sector and many of them give it the highest priority
among the @nate influences on the other economic sectors. EE#ch examines the health
sectodb slependence on the specific climate conditions of the coamitlyvhich conditions
appear with more or less heat, cold, precipitations, storms, floods, air pollutiotj\and
radiation.Some NASs consider mostly the heat stress and corresponding cardiovascular, or
vector, food, air-borne diseases, and otliiseasesthe cold stress and respiratory, or water
borne, diseases and trace the respective measures.

128. The geographi location and morphographic characteristics of Bulgaria determine its
very varied climate, both along its territory, and in a seasonal and temporal aspect. Some places
in the country can experience extremely high temperature condilicmshe ones irmore
southern countries, and other places can be exposed to an extreme cold, similar to the cold of
more northern countries. This situation is strengthened by changes in the weather dynamics
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recently and appears as nearlythlt weather phenomena relateal climate change heat

waves, cold attacks, intensive precipitationsudhts, floodsandwind storms. This haseen

reflectedin nearly allthe spectrum of human physiological reactions and the related diseases.

On this bass, Bulgaria can drawich experience from all existing CCA NASs from countries

with cool or warm manifestations of climate changmjntries with wet or dry ones, and from
emerging climate phenomena to emergencies. As the health vulnerability and responses to
climate changedepenis o on t he social economic circums
of European countries with different natural and &ecdbnomic conditions are
synthesized/extracted Boxes 1 to 7

Box1. UNITED KINGDOM: The National Adaptationdgtamme: Making the country
resilient to a changing climate, 2013

The health sector sees climate change as one of the biggest global public health thre
century. TheClimate Change Risk Assessmelantified the health risks from increase
summer tanperatures and overheating in buildings as the most significant, along wit
health impacts from floods. Extreme weather events such as droughts, wildfires an
O2yliAydzSR 200dz2NNByOS 2F &adzRRSy O2fR ¢S

So, can the increased exposure to grotiedel ozone and other air pollutants, including t
aspectsbelow. Actions to address these issues are included in the Register of Actions:

1 Aeroallergens such as pollen, marine and freshwater pathogens

1 Food and ector-borne diseases

I hemical and biological contamination in the indoor environment (such as mold)

i Food quality and security

Responsibility for addressing many of the health risks rests with the local health and
care system and there are signifitaopportunities to ensure that a joinedp approach is
taken for the short and lonterm by a wide range of local partners. Many of the solutic
particularly for the longerm, will require action beyond the health sector. Actida adapt
to and mitigde climate change can often deliver wider benefits for health and wellbeing
cut costs. However, it is important to note that some interventions may have inadve
negative health impacts. These should be considered when taking action. Examples
flood risk management creating habitats for veatiiseasesnd increasingly atight buildings
causing mold growth and the accumulation of harmful gases.

Source: https://www.gov.uk/government/uploads/system/uploads/attachment
data/file/209866/pb13942nap-20130701.pdf.

Box2. FRANCE: National Climate Chargaptation Strategy, 2006

The French NAS clearly indicatiee health sector aghe top priority in relation to CCA. Th
NAPpresentsfive main adaptation actions unified undéhne following key measure of th
health sector:

Create aHealth-Climate€dmonitoring group within theHigh Committee for Public Heal
(HCsp. A permanent multidisciplinary team comprising experts in climate change scienc
health and expert social enomists, teachersand researcherg notably in the biodiversity
and ecotoxicology fieldg will be set up within the HCsp. ThHKealth-Climategroup, for
example,will carry out periodic reviews of climate change literature, assess data, alel
authorities, and produce various management recommendations such as research or si
training, monitoring measures, or-ttepth risk analysis by health agencies.
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The five actions are:

1
1

Actionnumberl: ConsolidatéHealth-Climat€esearch;

Actionnumber2: Introduce or increase monitoring of risk factors likely to be influen
by climate hazards (extreme events);

Actionnumber3: Evaluate the risks to human health associated with extreme event:
assess the health impacts of adaptation measures, notaplyréating dblealth-Climate
monitoring group;

Action number 4: Develop preventive health actions considering the consequenct
extreme events and adapt vigilance and alert mechanismg;

Actionnumber5: Raise awareness among all stakeholders andgea@ducatiorthrough
targeted training, information and communications initiatives

Source: http://climateadapt.eea.europa.eu/metadata/publications/natioratlaptation-strategy

france)

Box3. AUSTRIA: Strategy for Adaptation toilGate Change, 2012

Recommendations faaction in the health action area:

9 Public relations and specific work on preparing for extreme events or outbrea
infectious diseases

9 Dealing with heat and drought

1 Dealing with floods, mudslides, landslides, avalas, and rockfalls

1 Advancement of knowledge and preparation for handling pathogens/infect
diseases

I Risk management regarding the spread of allergenic and toxic species

1 Dealing with pollutants andV adiation

9 Establishment of monitoring and eatlyarning systems

9 Training and further education of doctors and personnel in medical, therapeutic

diagnostic health professions in consideration of climrraievant topics

Good practices:

1.

Protection fromnatural hazards
I HORA 2.@ Online Platform for NatulgHazard Detection
1 Severe Weather Warnings by Text Messagdédl
Disastermanagement
I Team Austria: Rapid, NdBureaucratic Disaster Relief
Health
i Ozone Warnings on Smart Phone
I Heat Protection Plan:
o Early warning stage: For times outside the observatioriopeof May through
September and periods in which the temperature limits have not been excee
o0 Warning stage: For periods in which the limits are expected to be exceeded
least three days.
Invasive Species Project
Source: http://climateadapt.eeaeuropa.eu/countriesegions/countries/austria)



http://www.eufunds.bg/

Climate Change Adaptatioin Assessment of thluman Health Sector

Box4. GERMANY: Strategy for Adaptation to Climate Change, 2008

The Federal Government takes the view that Huaptation strategy must be designed as
step-by-step mediumterm process which, in consultation with relevant stakeholders, take
transparent and structured approach to stating the needs for action, defining approg
objectives, identifying and resolving conflicts of objectives, and developing and implem:
potential adaptation measures. Crosectoral prioritisation of possible adaptation measul
is a central taskor further implementation of theadaptation strategy

Thehumanhealth sector is considered fourpoints:

9 Infectious diseases

1 Norinfectious diseasesma health consequences
9 Information and health care

1 Linkinghealthcare with other areas

Each point is accompanied by numerous recommendations for adaptation to climate ct
A part of these recommendations areepidemiological studies of vector migration
introduction of tropical diseases, and impacts on native pathogenstamentalresearch into
means of biological control of vectors; Development of new therapeutic products, vac
and vaccination methodsanalysisof changes and trends in foegdansmitted infections;
addressing the information and public relations work to the specialist target group, and
to the general public and its particularly vulnerable groups; networking between the [
the informed agencies ahe federal state and distct levek, and health and disaster contrc
facilities and institutions such as schools and kindergartens, so that both preventiv
response measures can be taken locally.

Source: http://www.bmub.bund.de/fileadmin/bmu
import/files/english/pdf/applicaton/pdf/das_gesamt_en_bf.pdf

Box5. DENMARK: Mapping Climate Chang®&arriers and Opportunities for Action, 2012

Opportunities for futureCCAn the health sector include the continuation of initiatives alrez
launchedfor example jnformation and consulting services to the public, the authorities .
health-care staff abouCCAand health. More precisely, these services involve e.g. informe
to the public about infectious diseases, polland mold spore counts; advice to regidmad
local governments about the incorporation of extreme weather in public health emerg
response plans; and guidance to the public about precautionary measures during heat
or when cleaning up after flooding with sewage water. Finally, there Imeagpportunity for
using HIAsmore extensively to assess potential alternat@€Ameasures within different
sectors and industries. This would provide a better foundation for choosing the best sol
for public health in terms o£ECA

Source: http://enklimatilpasning.dk/media/600858/130206_apping_climate_change_final.pdf

Box6. FINLAND: National Acaptation Strateg2005

In the Finnish health and social service sectors the need for adaptation has been recc
only in small ccles and there has been little research on the health impacts of climate ch
Instead, the health impacts of air quality and, through this, the health risks relating t:
mitigation measures, such as smallparticle emissions caused by biofuelsttme kmown.
The action guide on environmental health prepares for extreme weather events especi
ensuring the functioning of health care.

Sectorspecific adaptation measures: Health sector
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i Continuation and development of the careful monitoringrdeictious diseases to be ab
to develop fl exible strategies for their prevention, where necessary

I Prevention of environmental health damages by ensuring the maintenance of tecl
infrastructure

1 Securing the availability of electricity in all condisoand especially in special climé
situations (heat waves, floods, storms, cold) to ensure the maintenance of the cold
and supply of heat, energy, aipnditioning and clean drinking water

Source: http://mmm.fi/documents/1410837/1721050/MMMjullsi2005_1a.pdf/63f5d8d-8492
4621-b019fe38d7aeb709

Box7. BELGIUM: National Climate Change Adaptation Strategy, 2010

l'a | FANRG aidSLIE GKS FSRSNIt 3I20SNYyYS)H
framework of the Belgian Ni@anal Environment and Health Action Plan. This plan involv
series of phaseth measures and communication initiatives in addition to actions targe
the reduction of ozone formation. The first phase takes place every summer and fc
mainly on prgaratory actions and dissemination of public information and calls for
support of people at risk. The padert phase begins when the mean minimum and maxir
temperatures, over a period of two consecutive days, exceed a threshold corresponding
95th percentile of summer temperatures. The alert phase is declared when the Royal In
of Meteorology forecasts a heat wave of three days or more, or when the Interreg
Environment Unit forecasts ozone concentrations above the EU informatiorshbie:
Warnings are then sent to emergency rooms and geriatric departments of hospitals
homes, and so on. A survey on the application of concrete measures in these organiza
being conducted. This monitoring is one of the elements taken intowa by the authorities
when deciding whether it is necessary to move into the crisis phase, which implies the cr
of a crisis unit and additional measures. Since 2007, the working group has widened its
to include air pollution episodes affent human health.

Source: http://www.climat.be/files/6913/8262/2075/NASpublicatiedruk.pdf Source:
http://www.climat.be/files/6913/8262/2075/NASpublicatiedruk.pdf

129. The EU Health Adaptation Strategy unifies, to a certain extent, the partial
characteristics fats member stateBIASs. It summarizes that climate change is a significant
threat to health in Europe. While the shtotmediumterm impacts of climate change on health

are mainly exacerbations of existing effects, projections for future impactsermfuicicrease

of heatrelated mortality and illness as well as a higher burden from vbotoe waterborne,
andfood-borne diseases. Changes in weather/precipitation pattern and increases in extreme
events are projected; therefore, more intense anddrgagvents are expected. Already in the
past 20 years, 953 disasters killed nearly 88,671 people in Europe, affected more than 29
million others and caused approximaté&®p0 billion in economic losses. Floods alone resulted

in more than 2,500 fatalities and affected more than 5.5 million people.

130. Despite the raising awareness of climate change impacts and the mobilization of health
authorities and stakeholders, a certaimber of knowledge gaps still need to be bridged. For
instance,consistent and comparable epidemiological studies and analysis including urban
effects of heatelated phenomenand heat waves are still lacking. Further analysis is also
needed on possibleteractions between climate change and air pollution on ozonebtwad
diseases, salmonella, prevalence of mycotoxins in feed andafiodithe necessity to envisage
financial support in areas where existing financial capacities might not be adecadectss
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health risks correctly.

131. The serious climate change threats to health requires preparedness of early warning and
surveillance, risk assessmgad risk management existing structures for diffeaaniserious
crossborder menacgo health, incluthg climate change.

132. As the effects of climate change and their impacts are transboundary by nature, and
neither the spread of infectious diseases nor extreme weather events are hindered by political
frontiers(Climate, Environment, and Health Action Plarfidrmation System [CEHAPIS),

it is necessary for the EU to exert the coordinating role it has been granted by the Treaty on the
Functioning of the European Union (TFEU or the Treaty of Lisbon), with minimal interference

in the competences of the MemI&tates.

More from the foreign experience with CCA in the health sector can be seen in Appendix 2

2.3. EU CCaAegalFramework andPolicies in theSector!?

2.3.1. Legal base

The Treatyf Lisbhon(TFEUY

133. This document mentions health for the first time, acknowledgirigctimaate change is

a common concern of humankind. Ttreaty addresses human health protection through
different prescriptions (articles 6, 9, 56 and 191); it empowers the EU to support, cogrdinate
or supplement the action tife Member States in protech and improvement of human health

and stipulates thalCommunity actions shall complement national policies, shall be directed
towards improving public health, preventing human illness and diseases, and obviating sources
of danger to humahealthid

134. Accoding to the TFEU, two of the three strategic objectives of EU health policy are:

1 Fostering good healt® to prevent diseases and promote healthy lifestyles by
addressing the issues of nutrition, physical activity, alcohol, tobacco and drug
consumptiongnvironmental risksand injuries. With an aging population, the specific
health needs of older people also require more atteratiwh;

1 Protecting citizens from health thredtsto improve surveillance and preparedness for
epidemics and bioterrorism and inase capacity to respond to new health challenges
such aglimate change

The Paris Agreement

135. The ParisConference (Conference of the Parties [COP21], December 2015) of the
United Nations Framework on Climate Change (UNFCQ@@jties negotiated the Paris
Agreement a global agreement on the reduction of climate change, the text of which
represented a consensus of the representatives of the 196 parties attending it. The Paris

12 Climate, Environment and Health Action Plan Information System

BoAdaptation to climate change impacts on human, ani mal an
European Parliament, the@ncil, the European Economic and Social Committee and the Committee of the Regions, Brussels,

2013.

14 Consolidated Readéiriendly Edition of the Treaty on European Union (TEU) and the Treaty on the Functioning of the
European Union (TFEU) as amended by Treaty of Lisbon (2007)
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Agreementis @ historic win for human heafithaccording to the words of Dr. Mariaea

(WHO Director, Department of Public Health, Environmengdd Social Determinants of
Health)®. She said that the world now has a climate treaty that will become a public health
treaty as countrieact As stated in the Agreemeidthe right to healt§ will be central to the
actions countries take. While the world has been late in taking action against climate change,
we now have the basic foundation to safeguard the environmental and social conditions on
which health depends, including clean air,rggeand water.

World Health Assembly Agreement

136. In 2015 World Health Assembly (WHAgountries agreed to a resolution to address the
health impacts of air pollution. In line with this agreement, the WHO secretariat is scaling up
its capacity to help countre s i mpl ement WHOOGs outdoor and
2016, it also launched an urban health initiative in four cities to test strategies for reducing
shortlived climate pollutants, such as black carbon and methane. This is just the start of a
comprehensive approach to urban health that will link WHO with UN agencies in a
comprehensive initiative to combat climate change and promote sustainable development, in
cities around the world.

EU law on climate change and protection of the ozone layer

137. The EU has a strong commitment to protect the ozone layer and has put in place
legislation that is among the strictest and most advanced in the world. Europe has not only
implemented what has been agreed under the Montreal Protocol on protecting thayeone
butalsohas often phased out dangerous substances faster than required.

138. Already by 2010, the EU had significantly reduced its consumption of the main-ozone
depleting substances, 10 years ahead of its obligation under the Montreal Protocol.
Furthermaoe, the EU has put in place controlstbause of ozonalepleting substanc€é®DS)

that are not considered as consumpsioinstancesnder the Montreal Protocol, such as the use

of ODS as a feedstock in the chemical industry. The EU has also gone degoeglirements

of the protocol in banning the use of the toxic chemical methyl bromide for any kind of
fumigation.

139. EU legislation has not only been very effective in controlling ozbemeting
substances but has also acted as a driver for the develapfirerdvative technologies. These
include alternatives to methyl bromide, new blowing agents for insulation foam,
chlorofluorocarbon(CFC)free metered dose inhalers for the treatment of asthma, and the
creation of innovative nehalon firefighting systens, for exampleon ships and airplanes.

2.3.2. The International Health Regulation
140. The European Commission (EC) is closely ceoperating with international
organizations such as WHihd Food and Agriculture Organization of the UN (FAO).

141. All the EU member statesveadopted and are implementing the International Health
Regulations of WH@® This is a multilateral agreement to manage collectafenseso detect

15New climate change agreement a historic win for human health http://www.who.int/mediacentre/commentaries/climate
changeagreement/en/
16 http://www.who.int/topics/international_health_regulations/en/
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disease events and to respond to public health risks and emergencies, including those resulting
from climate change events. This would include some events resulting from extreme weather
conditions, if considered of international concern, and would also play an important role in the
early detection of disease distribution as a result of climate change.

2.3.3. Political context

142. Inits Conclusions on Environment and He#lthe EU Council urged thEC and the
memberstates to develop tools for anticipating, preventing and responding to potential threats
from climate chang®®

143. With the esolution of Septemb@d,2008 onthe midterm review of thEnvironment

and Health Action Plan 2004 2010, the European Parliament called for enhanced-multi
agency cooperation O6to boost the early warn
which c¢cl i mate chkasgaalledhansemmenstateaadithefCtodrespond
adequately to the new threats posed by climate change, such as the increased presence of
emerging viruses and undetected pathogens, and therefore to implement new existing pathogen
reduction technologies a&h reduce known and undetected viruses and other pathogens
transmitted by bload®

144. Furthermore, the Joint Decision of the European Parliament and the Council established
the Second Programme of Community Action in the Field of Health (2008
2013¥',addressingpecifically that 'Environmental pollution is a serious risk to health and a
major source of concern for European citizens. Special action should focus on children and
other groups which are particularly vulnerable to hazardous environmental conditions.

145. The EU health strategy "Together for Health" supports the overall Europe 2020
Strategy and the EWClimate Change Adaptation (CCAjrategy. The last one is adopted in

2013 and it has the objective to make Europe more climate resilient and enhance its
prepaedness and capacity to respond to the impacts of climate change. The adaptation strategy
is accompanied by documents that explore relevant sgpgmific climaterelated risks and
propose measures and tools that can be applied to adapt to these chaBlenbalocuments

cover health tooThe Europe 202(Btrategyaims to turn the EU into a smart, sustainable and
inclusive economy promoting growth for albne prerequisite of which is a population in good
health. Under thistrategy the new Third HealtProgrammé (2014 2020) was adopted in

March 2014. The program hésur overarching objectives. It seeks to:

1 Promote health, prevent diseasasd foster supportive environments for healthy
lifestyles taking into account the ‘health in all policies' pplei

17 http://www.consilium.europ.eu/uedocs/cms_Data/docs/pressdata/en/envir/97852.pdf :20.12.2007.

18 Communication from the Commission to the Council, the European Parliament, the European Economic and Social
Committee. "The European Environment & Health Action Plan 22040". Volumd. Brussels, 9.6.2004.

19 Paragraph 24 of European Parliament Resolution of 4 September 2008 on-tbenmieview of the European and Health
Action Plan 20042010 (2007/2252(INI)).

20 paragraph 26 of European Parliament Resolution of 4 September 20@8rnoittterm review of the European and Health
Action Plan 2004010 (2007/2252(IN1)).

21 Decision N° 1350/2007/EC of the European Parliament and of the Council of 23 October 2007, establishing a second
programme of Community action in the field of healtdq@13).

22 Regulation (EU) No 282/2014 of the European Parliament and of the Council of 11 March 2014 on the establishment of a
third Programme for the Union's action in the field of health (22020).
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9 ProtectEU citizens from serious crodsrder health threats
1 Contribute to innovative, efficient and sustainable health sysimmals
I Facilitate access to better and safer healthcarfeUasitizens.

146. The third EU health programme is the main instrumenheEC uses to implement the

EU health strategy. It is implemented by means of annual work plans which set out priority
areas and the criteria for fdimg actions under the prograithe total budget for the program

i s U &mdliéh. The E C &Psiblic Health Programme funds projects and other initiatives
addressing climate change. TBEE provides funding for national action on surveillance and
information measures (on urban pollutiailergen emission and seasonality, exposure to
ultraviolet raysand so oh The European Centre for Disease Prevention and Control (ECDC)
has several projects relating to climate change, notably the E3 Network, which models and
maps the various types ofks of infectious diseaseEU-funded research into emerging
diseases is also ongoing under the Seventh Framework Programme.

147. The EU Statistical Programme:The EHIS- of which the first wave was implemented

during 20062009 in the European Statistical 8w (ESS)- monitored health including
environmenr el ated variables as part of Eurostato
determinants. The second wave was implemented ini2015. The implementation of
Regulation 1338/20G8 Gestablishing arimework for community statistics on public health

and on health and safety at woik key for a sustainable health monitoring system, which

among others, includes data on human health in relation to climate change. The eighth
consecutive mediusterm progam came into force in 2013, covering 202817.

2.3.4. Other foreign policy tooladdressingCCAand health

148. The health policy tools listeid the following paragraphare not necessarily related to
climate change but under the conditions of more and more clgacigimate they often touch
and overlap the CCA issue and contribuatés progress.

Network for epidemiological surveillance and control of communicable diseases

149. The Decision 2119/98/E¢dsetting up a network for the epidemiological surveillance
and corrol of communicable diseases in t@mmunityis the preamble of theU's effort to

set up @anEuropean collaboration on infectious diseases. The network is responsible for the
surveillance of communicable diseases and has established an early veachirgsponse
system(EWRS)for the prevention and control of these diseases.

The Health Security Committee

150. The Health Security CommitteeHSC) was set up by the EU health ministers in the
aftermath of the Septembéd, 2001, terrorist attacks in the UnideStates as an informal
committee to address preparedness for and responses to major health threats, such as chemical,
biological, radiologicaland nuclea{CBRN) events or pandemic influenza. Its mandate was
limited to tackling bioterrorism, but it hasilssequently been extended to cover all types of
healthrelated crisisBased orthe work of the HSC, thEC adopted £ommunication(COM

23 The Regulation 349/2011 further defines the impletaiton of Regulation 1338/2008.
24 Two Commission Decisions, 2003/534/EC and 2007/875/EC were introduced in order to amend Decision 2119/98/EC.
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2005/605 final of 28.11.2005) on strengthening coordination of generic preparedness planning
for public health emergeres atthe EU level.

The European Centre for Disease Prevention and Control

151. One of the areas of competence of B@DC?° concerns emerging health threats. The
ECDC's mandate covers surveillance and risk assessment of threats to human health from
communi@ble diseases and illnesses of unknown origime ECDC has taken over the
epidemiological surveillance of communicable diseases and the operation of the EWRS from
the network for epidemiological surveillance and control of communicable diseases referred t
point under Network for epidemiological survelliance and control of communicable diseases
earlier in this sectiorWithin its terms of reference, the ECDC has thoroughly investigated the
topic of impacts on health caused by climate change.

Food safety rgponse mechanisms

152. The EU legislative framework and policies, which aim at ensuring a high level of food
safety for European consumers and citizemms constantly challenged their capacity to
respond to future threats to gloldabd safety. This notablyncludes challenges related to
climate change and the subsequent impacts on human, animal, and plant health as well as
production resource scarcity and resource competition.

153. TheEC manages the Rapid Alert System for Food and Feed (RASE&gblished by
regulation 851/2004/EGvhich is an effective tool for exchanging information between
competent authorities dhe nemberstatesand EEA countries on consignments of food and
feed in cases where a risk to human health has been identified and measuresihaaiemn.

The EC works on a furtheharmonizationof data collection for foodborne infections and
zoonosidn food and animals to allow a better comparison of data betiiearember States.

The memberstates are obliged to monitor the most importayinosisand zoonotic agents at

the most relevant stages of the food chain in accordance with Directive 2003/99/EC
(Salmonella, Listeria, Campylobacter, parasites).

European Food Safety Authorgyoonosisand other foodborne risks

154. Besides the prominent taskcarrying out risk assessmeyise European Food Safety
Authority (EFSAY’ coordinates the EWide data collection omoonosis zoonotic agents and
antimicrobial resistance in food and animals as well as on-ioage and watetborne
outbreaks. The motaring of temporal trends e prevalence of agents (including febdrne
pathogens and vecttwornezoonosi$ and the number of outbreaksthre member stateare
continuously developefdirtherandharmonized®

The EU Framework Programmes for Researcélation to human health

155. The Sixth and SeventhFramework Programmes for Research and Development
(FPRD) focuson the health impact of climate change. Bieth FPRD mainly concentrated

on the development of an integrated impact assessment methodolaggnsaip between

25 http://www.ecdc.europa.eu/en/Pages/home.aspx.

26 http://ec.europa.eu/food/food/rapidalert/index_en.htm

27 http:/lwww.efsa.europa.eu/

28 http://www.efsa.europa.eu/en/supporting/pub/234e.htm.



http://www.eufunds.bg/
http://www.efsa.europa.eu/

Climate Change Adaptatioii Assessment of theluman Health Sector

temperatures and air pollution and health impact of floods.SEHwenthFPRD includes on
going projects wittafocus on human health impact of climate change.

2.4. Bulgarian CCRegalFramework andPolicies in theSector
2.4.1. Legal base

156. The Repubc of Bulgaria is party to various international conventions and acts in the
environmental field, such as the UBEC, Kyoto Protocol; Vienna Convention for the
protection of the ozone layer and its various protocols; Convention onbiatsr air
pollution, and many others. In 201Bulgaria joined thdaris Agreement It requiredparties

to put forward their best efforts for reduction of climate change thrnaggtonally determined
contribution®(NDCs). The NDCs represent targets and actions for tsi220 periodThe

EU's NDC, submitted by Latvia and the EC on behalthe#f Member States (including
Bulgaria), includes a collective target to reduce GHG emissions by at least 40 percent by 2030
compared to 1990 levelBy the Paris\greement, through amitoring and revision of national
commitments every five years, the world will begin to see improvements not only in the
environment, but also in health, including reductions in the more than 7 million deaths
worldwide attributed to air pollution every e

157. The Climate Change Mitigation Act (last amended on Gatter24, 2017 represents

the key climate change mitigation legislation in Bulgaria. It lays down the principles of the
state policy in the climate sector, procedures for issuing GHG emissionstgpermi
responsibilities for organizing national inventories, rules for operation of the emissions trading
mechanism and procedures for financing green projects. So, the Climate Change Mitigation
Act largely addresses mitigation and GHG emission reductiorss ragjor tool to combat
climate change. This will exercise a considerable direct effect on human health through
enhancing of air purity and the quality of air surroundings. Besides, the Act contains few
adaptation aspects, whielso discusthe health isse as follove.

1 Among others, thactaims to guarantee the loigrm planning of measures @CA
(includingthose measures related to the health).

1 A National Council of Experts is established underatito consult theministerof the
Ministry of Envirorment and Waters (MoEW) and includes representatives of the
ministries, the executive agencies, the Bulgarian Academy of ScigrecBational
Association of Municipalities, and neprofit organizations with an interest in climate
change, including repres@atives of the Bulgarian health institutions and organizations.

1 Theabovementionedministries are responsible for mainstreaming climate policies in
the respective sectors, inding the health one. They should also develop and
implement, in coordination ith the MOEW, adaptation measuresdiimate changeAt
the same time, thBlIoEW should consult the National Council of Experts (utkthg
health experts) in the development of these measures.

158. The basic legal document of the health sector in Bulgaria isHbalth Act (last
amended on October 24, 2017This actaims atproviding a healthy liing environment,
protection from harmful impacts, including climatic ones, and taking measures for their
reduction The act does not explicitly represent any CCA issudse recent conditions of
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enhancement of the climate chanrgtated health effects require careful reexamination of those
parts of the acthat concern climate influence on health and the revision and enrichment of
themfrom aCCA perspective Examples bsuch partsn the act are Articles 32, 33, 63a, 114,
116, andbthers

159. The piece of legislation governing public relations in terms of safeguarding the
popul ationds | ife and health and protecting
disasters ishe Disaster Protection Act (DPAP(blished in 2008ast modified on Fatnary

7, 2017). Under the DPA executive bodies, legal entities and sole proprietors are assigned
respective functions with regard to the overall organization of disaster protd¢te@nactions

are coordinated within Enified RescueSystem. According to the law, disaster protection is
carried out athenational, regionaland municipal leval This is put into effect by preventive
action; undertaking disaster preparedness andomespactivities; support and recovery;
resourceprovisioning andoroviding and receiving aid. In that context, preventive action is
undertaken to reduce disaster risk and includes: disaster risk analysis and assessment; disaster
risk mapping; disaster riskeduction planning; developing and implementing disaster risk
reduction programs and projects; categorizing settlements in terms of the number of potentially
affected human population; identifying critical infrastructure and their facilities and assessing
the risk they face; critical infrastructure protection measures; disaster protection planning;
setting spatial planning, design, construction and building maintenance standards related to
disaster risk reduction; developing and maintaining monitoringy, earning and information
dissemination systems; providing temporary accommodation sites and conditions for disaster
victims (affected people); ensuring collective and individual remedies; schooling and practical
training for central and territorial exedoee bodies, rapid response forces, voluntary
organizations, as well as citized$e Disaster Protection Act is directly related to healttsrisk
caused by extreme phenomena resulting from climate change.

160. Other legal acts athe Medical I nstitutions Act (Promulgatedn 1999 ,last amended

on Ocbber24, 2017) theFoods Act (Promulgatedn 1999 last amended on Augt4, 2017)

the Healthy and Safe Labor Conditions Act (Promulgatedin 1997, last amended on
Novemberl, 2015) theHealth I nsuranceAct (Promulgatedn 1998 last amended on Gatber

24, 2017)theBulgarian Red CrossAct (Promulgatedn 1995,last amended on Qaiber14,

2011), etc. All these normative acts regard in one way or another the environment conditions,
including climatic, as a factor ahe health, but none of them is directly related toGKA,
includingadaptation of the human healifherefore most of theegislation related to climate
change mitigation and adaptation in Bulgaria doesgo beyond implementation of EU
specificCCA legislation.

2.4.2. Policy context

National Adaptation Strategy to Climate Change

161. As apartyof the Kyoto Protocol and dheParis Agreement, Bulgaria is committed to
develop aNAS, which as a major action plan against the climate change impacts has the
objective to meet the existing and growing vulnerability of the country to the consequences of
climate change. The commitment to draw uNAS also arises from the Bulgarian Climate
Change Mitigation Act.
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Figure9. Structure and main etors in implementing the Bulgarian health policy
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162. Toreduce the country's vulnerability to the effects of climate change and improve the
capacity to adapt the natural, socaid economic systems, indingthe health sectotp the
inevitable negative impacts of climate change, MeEW initiated a process towards
development of a NAS. The NAS will be a package of strategic documents, a set of a risk and
vulnerability assessmesjtand a number obther documents with sectoraleasures and
economic analysis. THdoEW, as a body coordinating the development of the N&§uided

by the EU adaptation strategy.

163. Consideringthat developing of such strategic document is subject to substantial
expertise and significant data collectiorstapwise approaclvas adoptedAs a first stepa
framework document "Nation&limate Change RiskndVulnerability Assessmerfor the
Sectorsof the BulgariarEconomy was prepared, thieeath sector is examined in detaihd

can serve as a basis for theher development of [dAS. However it is necessarp undertake

an additional examination okocioeconomicparameters of health vulnerability, such as
demography, poverty, morbiditynd so onfor preparation ofh more reliable vulnerable
assessmenhevertheless, the collected and evaluated informawesome grounds for the
development of specific measures which should present the overall appearance of the strategic
actions that reduce the health vulnerability of the country to the effectsnaitelchange.

164. Anothervery important part to be integrated in the NAS is insurance. The MoEW
already developed an analytical document OFI
Options for Climate Change Adapt addiwithrthei n Bu
financial and technical support of the World Bank and its purpose is to analyze the role and
importance of the insurance business for the prevention of risks that occur because of climate

memmmemememeees www.eufunds.bg----------------------- --- 50
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change and for the development of adaptation meadumgsents a number of ideas to be
included into the health package of measures for adaptation to climate change.

Third National Action Plan on Climate Change (22030)

165. The Third National Action Plan on Climate Change (202320) analyses GHG
emissiors in Bulgaria and plans measures tloe reductionof the use of gaby economic
sectors. It does not specify concrete CCA actions, and also the health sector is not regarded in
the plan. However, it notes that the Multiannual Financial Frameworki 2020 envisions
significant possibilities for cofunding of CCA activities, earmarking 20 percent of the total
budget for climate changelated activities. The action plan also outlines different mechanisms
which could be utilized, such as the Cohesion Fundn€cting Europe Facility, the Common
Agricultural Policy, the program for research and innovations, Horizon 2020, énd E U0 s
funding instrument for the environment and climate action, LIFE.

National disaster risk management (DRM) policies
o  National Stateqy for Disaster Risk Reduction 262418

166. Within the Disaster Risk ReductidBtrategy the following strategic goahas been
formulated: fiPrevention and/or reduction of the negative consequences for human, health
socioeconomiactivity, the environmentral the Bulgarian cultural heritages a result of
natural oranthropogenic disast@rslo achieve thistrategic goalthe following priorities for
action were identified:

I. Development of sustainable national policy and provision of a stable legal and
institutional framework for disaster risk reduction

II. Identification, assessment and monitoring of disasters.rifiahancing and
maintaining effective national systems for prediction, monitoring, early warning,
and disaster alerts

lll.  Establishing a disaster prot®m culture at all governance levels and within the
wider society by utilizing available experience, training, scientific researuh
innovations.

IV.  Reducing the key risk factors and increasing the readiness for effelcsaster
response at all managentdevels.

167. The strategy is closely related to health risk from extreme weather phenomena which
mainly appear as climate change manifestations., TheDRM has a firstate importance in
health adaptation tclimate change

Other health related strateggeand programs

168. The documents listad the following paragraphare not explicitly devoted to the health
adaptation to climate changeut they concern different topics, such as poverty reduction,
socioeconomic demographic, healttand healthcare, enviramental, lifestyle, ethnical
improvementand so onand this way they contributedirectly and/or indirectly for human
health promotion and should be taken into consideration in the process ofe@d to
health
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i National Development Programmeil8aria 2020

169. This is a major strategic program docume.|
2020. Climate change policies have been defined among the key challenges. The program states
that hational policies in the sphere of climate change shouldeagdddaptation of the most
vulnerable sectoésand the health one is undoubtedly in a jpifgoosition among them.

i National Health Strategy (20¢2020)

170. The document identifies the priorities and strategic goals for development of the
country's healthaa system until 2020. The strategy aims at making better the health, safety
and welfare of the population to the average level ofBbeby increasing the number of
Bulgarians who are healthy at every stage of life. The main goals of the strategy awnighpro
access to health care and tackling health inequalities. Another priority in the framework
document is strengthening the capabilities of public health care.

o National Strategy for Demographic Development in the Republic of Bulgaria-(2012

2030)

171. This stategy is a key document which formulates guidelines and priority tasks in the
demographic policy field, aimed at slowing the rate of population reduction and stabilizing it
in the longterm, as well as ensuring high quality human caprtaluding healthypeople with

high qualifications, skillsand abilities.

i National Strategy for Poverty Reduction and Social Inclusion Promotion 2020

172. This strategy aims at developing and implementing a unified, coherent and sustainable
policy of social inclusion based om antegrated approach and intgctoral collaboration at

the national, regional, districhknd municipal level. The strategy identifies the priority areas
and actions for policy development in the field of poverty and social exclusion in Bulgaria until
2020. The document was adopted in 2013.

i National Environment Strateqy and Action Plan (203 8)

173. The strategy notes thiteimpacts of climate change are being tangibly felt in Bulgaria.
Therefae, adequate adaptation policy and measures are requirdgéct@rs of economy and
social life, incudingin the health sector. Among the indices for implementation of adaptation
policies, the strategy highlights the following: early warning systems at place, awareness and
information of climate changeand formng of new behavioralmodels of society aiming
reduction and limitation of climate change impacts. The strategy also notes future risk of spread
of infectious diseases as a result of climate change which would directly affect human health.

i National Strateg on Roma Integration (20£2020)

174. This strategy is a political framework document which identifies the guidelines for the
implementation of social integration policy for the Roma community. The document was
adopted in 2012.
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i National Plan for Promotion @&ctive Aging among Elderly in Bulgaria (221230)

175. The Plan is related to the development of appropriate conditions and ensuring equal
living opportunities for peoplages50 years and older, with the trend to change the scope to
the range oagesfrom 60to 70 years. The document was adopted in 2012.

i National Program forProphylactic and Control of VectorBorne Transmission
Infectionsat Peoplein Bulgaria (201&2018)

176. The strategic goal of the program is decreasing of morbidity and mortality from-vector
bornedisease$o a singlecasein Bulgaria.

i Better HealthCare Concept
177. The objectives of theonceptare:

1 Suspending the rising negative trends and disintegration of heajthcare
1 Public health promotigrand
1 Achieving a higher degree of national health safe

178. Othersincludethe National Programme for Disaster Protection 2@D18, as well as
National Regionaland MunicipalDisaster Protection Planklational Forest Strategy 2013

2020; Common Strategy for Management and Development of Hydhoration (Irigation

and Drainage) and Protection Against Harmful Effects of Water; Strategy on Adaptation to
Climate Change for Sofia Municipality; Operational Programi@evironment 20142020

with its separate priority axisiddPrevention and Flood Risk Managenteatmed at providing
resistance to disasters, prevention of risk to human health and the environment; Priority axis 3
ANatura 2000 and biodiversdyStratgy of Bulgarian Red Crosand so on

2.5. Institutional Famework andSakeholder Community in Bulgaria
2.5.1. Governmentalinstitutions

179. The decisiommaking mechanisms for the development and implementation of health
promotion and primary preventiaelated policies in Bulgaria are initialized, developed and
approved by thdlinistry of Health .2° It is responsibledr the national health policy and the
overall organization and functioning of the health system and coordinates with all ministries
with relevance to public healtfihe Health Insurance Act of 1998 (last amended on October

4, 2017) reformed the Bulgariaedlth system into a health insurance system with compulsory
health insurance and VHI. The key players in the insurance system are the insured individuals,
health care providers, and thiparty payers, comprising tiNHIF , the single payer in the SHI
systen, and voluntary health insurance companies (VHIC8)hile the insurance system
covers healthrelated information dissemination, prophylaxidiagnostic, treatment and
rehabilitation services as well as medications for insured individuals, the Ministigadth is
responsible for providing and funding public health services, emergency care, transplantations,
transfusion haematology, tuberculosis treatment and inpatient mental health canaigtng

is also responsible for planning and ensuring humaourees for the health system, the
development of medical science, and collecting and maintaining data on the health status of
the population and the national health accounts. The quality and reliability of the collected

29 http://www.mh.government.bg/
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information deteriorated after thetroduction of the health insurance system. Health care
providers are autonomous sglfverning organizations. The private sector encompasses all
primary medical, dental and pharmaceutical care, most of the specialized outpatient care and
some hospitalsThe realisation of national policies is part of the task¢he local level.
Implementation is a locdével responsibility, which is also part of the local level action plans.
Therefore, the obligation dbcatlevel governments is to fulfil the objectis of the national

health policies. Institutions #teregional and local levehreRegional Health Inspectorates
andregional and municipal bodies responsible for healthcare, disease preventioand

social protection(Figure 10below).

Figurel10. Organization of the health system in Bulgaria, 2011
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180. The central body coordinating the adaptation politygking process in Bulgaria,
including in noRenvironment areas, is thoEW.3° The MoEW, with itsClimate Change

Policy Directorate, is responsible for the design and implementation of the Climate Change
Policy, and theEEA3!S for the coordination of the National GHG Inventory. The Climate
Change Policy Directorate, among other functions, takes part irette@opment of national
strategies, plans, and projects in the area of climate change and reports on their implementation,
develops regulations in the area of climate change, and carries out and coordinates the work of
other ministries and institutions andof interdepartmental working groups in respect of the

30 http://www5.moew.government.bg/
31 http://www.eea.government.bg/
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national policy on climate chang&Within the governance system, horizontal coordination
mechanisms exist, with a division of responsibiliti€ae Interministerial Committee on
Climate Change(set upin 2000) and thénterministerial Working Group for Development

of the National Allocation Plan (set up in 2005) coordinate climate and climate change
measures in key sectoral policies, including in the health sector. The Climate Change
Mitigation Act (las amended on October 24, 2017) clarifies the responsibilities of different
institutions with regard to climate change.

181. Horizontal coordination is currently focused on the preparation of the NAS to Climate
Change. Institutions with responsibilities for igitation of climate change (both mitigation and
adaptation) include the Ministry of Agriculture, Food, and Fore$MAFF) (with the
Executive Forest Agency to the MAFF); Ministry of TransparfpfmatipnTechnology and
Communications; Ministry of FinangéMinistry of Interior (with the Fire Safety and Civil
Protection Directorate General); Ministry of Foreign Affairs; Ministry of Health; Ministry of
Education and Science; Ministry of Labour and Social Policy;thedEEA at the MoEW.
Moreover, some adagian measures have been taken at the national level by the Ministry of
Economy, Ministry of Energy, and Ministry of Regional Development and Public Works.
Relevant ministries are in charge of CCA in their respective sectors.

Figurell. Structure and main actors in implementing the Bulgarian climate change policy
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182. The structure othe Ministry of Health supposes it is engaged into @@A actions by

a number of itainits. Fornow, there are no facts showing the presence of any health related
CCA activity, but its structure can presume such possibilities in principle. Foptinigse a

close relatiaship should be established betwéeralth and healtare and environmentally
oriented unitof theministry.

32 All functions of the Climate Change Policy irBctorate are available at the website of the oBW at
http://www.moew.government.bg/?show=top&cid=5
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2.5.2. Non-governmental stakeholder community

183. The IPCC Fourth Assessment RetCC 2007established that stakeholder dialogue

is essential to imprav decisions about and awareness of climate change and that global
knowledge on the climate system need to be integrated with local knowledge on observed
climate impacts. Stakeholder interaction has become a key strategy in research and policy
making on clmate. It has been acknowledged that successful adaptation not only depends on
government authorities but also on the active and sustained engagement of stakeholders. For
this purpose, platforms for exchange of adaptation knowledge and practices betvarat, nat
regional, multilateraland international organizations, the public and private sectors, civil
society and other relevant stakeholders should be launched in the health sector.

184. In Bulgaria, the issues related ©CA, including in the health sectordepend
significantly on the contribution of state bodies, but also on the businesses, reseaochers,
governmental organizations (NGQa}¥ well as on all citizens.

185. Thefollowing organizations support the CCA activities of the MOEW as the central
body coadinating the adaptation poliapaking process: Sustainable Energy Development
Agency, Joint Implementation Steering Committee, NSI, Bulgarian Academy of Sciences, and
severallower level government officesThere is no availability of a pure climateand-
health-related structure involved in this processt is, thereforehighly recommendeded that
such a unit be established in Bulgaria.

186. Article 3, paragraph 4 of the Climate Change Mitigation Act governed the establishment
of theNational Expert Council on Climate Changeas an advisory body to assist the minister

of the MOEW in the elaboration of positions, statements, and taking initiatives to fully
implement the state policy on mitigation and adaptation to climate change. It consists of
representatives ohé governmental sector, including the Ministry of Health, the Red Cross,
National Association of Municipalities in the Republic of Bulgaria, regional governmental
authorities, Bulgarian Academy of Sciences, environmental NGOs, and busifiéssefar,
nothing can bedentifiedi n t h e c¢ o eswih régardtdumantheaitliindadaptation

to climate changdike for examplewhatadaptatiormeasureshouldbe taken.

187. The Bulgarian Red Cross together with therouth Red Cross is a humanitarian
volunteer organization, working according tostatutes and the principles of the International

Red Cross Movement, committed to providing support to vulnerable people victims of crisis
and disasterto improve their life and dignity and relieve their suffeyi Some part of Red

Cross activity is directed to extreme weather manifestations and their health outcomes which
are closely related to the climate change recently. Special preparedness measures should be
included in the Red Cross working prograta presat an adaptive response to the climate
change challenge. The samlso concerns the activity of th®lountain Rescue Servicen

Bulgaria, thaVater Life -Saving ServiceFire Safety and Civil Protectionii2ctorateGeneral

and other organizations acting dtmatic disasters conditions.

188. Thereis alarge number of other nongovernmental heakhated organizations in
Bulgaria Not many of them deal explicitly with CCA of the health sector. However, many of
these organizationsould beable todevelopsome ativity indirectly related to thisrea Such
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activities couldncludeeducational programnia medical universities and schoalesearch and
publications of scientific medical societies, actiotts promote healthrelated CCA,
corresponding initiatives ofhe health professional organizations, and so on. There is no
established database on such kind of activities in Bulgaria, which are highly recommendable
to be included in the CCA measures of the health sector.

189. These organizations can be divided into l®Wwing groups:

1 Professional organizations - Bulgarian Union of Medical Doctors, Bulgarian
Association of Health Care Professionals, alikk;

1 Medical universities and schootsMedical Universities in Sofia, Pleven, Varna,
Plovdiv; faculty of Public Hdth Care at Ruse University; medical faculty the
Thracian University; Medical School in Sofia, aslike;

1 Research institutesinstitute of Molecular Biology, Institute of Microbiology

1 Scientific societies Bulgarian cardiological society, Bulgariaociety of infectious
diseases, Bulgarian society of medical geography, Union of Bulgarian medical
specialists, Bulgarian society of urgent medicine, alii;

1 NGOs- national association of urgent medisalpport staff health care community,
0 The d&ee arlitghht of e v eecojopyoithinking, ahdtike;t i t ut e of

*kk

190. The stakeholder system for adaptation to climate change in Bulgaria presents an
effective policy integration structurea)(a strong leading institutionMoEW; (b) potentially
complanenting adaptation units and agents in leading and sector deparimé€tfitaate
Change Policpirectorate atheMoEW, Health Control DirectoratandinternationalProjects
Directorate athe MH, and a number of others, inclingsecondary disposerstae MH such

as the Center for Infectious and Parasitic Diseases, NCHPAst{taaTg (C) interdepartmental
committee$ Council of Scientists at the EW, National Expert Council on Climate Change,
Interinstitutional Working Group for Adaptation to Climatedige MoEW, and so orfd)
bottom links providing information exchange and bottominput of local administrations,
NGOs, stakeholdersand scientists. However, the health sector in particular should be
harmonizedy much better coordination among thesedtires and by appropriate distribution

of CCA responsibilities and actions.

191. It would be appropriateif a specialized inteinstitutional, multilevel and mult
disciplinary group would be establishedder the control of th€ouncil of Ministers (CoM)
to initiate, organizeand coordinate future activity in the field of human Healdaptation to
climate change.

2.6. Financial andHumanResources in Bulgaria

192. Development ofCCA plans and their implementation have their financial cost and

correspondent dependgnby it. Respective financial and workforce resources should be

available to provide realization GCA actions in a response to the increased and associated
challenges of the climate.
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2.6.1. Financial resources

Internal financial mechanisms

193. Bulgaria has a mixedpublic-private health care financing system. Health care is
financed from compulsory health insurance contributions, taxes, OOP payments, VHI
premiums, corporate payments, donations, and external funding. Total health expeasldure
share othe GDP, increased from 5.3 percent in 1995 to 7.3 percent in 2008. The structure of
thetotal health expenditure has chadgver time, with private expenditure increasing at the
expense of public financing. In 20G8gtotal health expenditure consisted 36.5 gercentof

OOP payments, 34.8 percdram theSHI, 13.6 percenrom theMH, 9.4 percent municipal
expenditure, and 0.3 percenbm theVHI. Overall public sourcestill prevail over private
sources. In 2008, public expenditure on heatha share obtal health expenditurevas 57.8
percent, while private expenditure accounted for 42.2 pe(Dembva 2012)

194. The main purchaser of health services is the National Health Insurance Fund (NHIF).
Social health insuran¢&HI) contributions are calculated&percenbf monthly income, paid

by the insured individuals, their employers, or the state. Relations between the NHIF and health
care providers are based on the contract modelfdrteand the professional associations of
physicians and dentists sighet National Framework Contract (NFC), which regulates the

format and operational procedures of the compulsory health insurance system. Based on the
NFC, providers sign individual contracts with the regional branches of thedralritie NHIF

makes payment$or the provided medical activitiefublic health services and services
provided by the nationa@entersdor emergency care, state psychiatric hospitals, and health and
social care childrends homes are funded by t

195. Private ependitureon health in Bulgaria includes OOP payments, VHI payments, and
payments by noprofit institutions and commercial organizations. The share of formal OOP
payments (user fees and direct payments) accounted for more than 86 percent of all private
health expnditures in 2008. User fees exist for visits to physicians, dentists, laboratories, and
hospitals and apply to all patients wafew exceptions. Informal payments in the health sector
represent a substantial part of the total OOP payments (47.1 gar2éf6). VHI is provided

by for-profit, joint-stock companies intended for VHI only. Beyond the package covered by
the NHIF, all citizens are free to purchase different insurance packages. The VHICs can also
cover the cost of services included in the basinefit package guaranteed by the NHIF budget.
Relations between purchasers and providers in the field of VHI are based on integrated and
reimbursement modelk1 2010, ess than 3 percent of the population purchased some form of
VHI.

196. Some policies idertified in section 2.4.2 Better Healthcare Concept, National
Program for Prevention of Chronic N@ommunicable Diseases, National Strategy for
Demographic Development in the Republic of Bulgaria, National Strategy for Poverty
Reduction and Social Inclusi Promotion, National Strategy of the Republic of Bulgaria on
Roma Integration, National Strategy for Leiigrm CareandNational Plan to Promote Active
Aging among Elderly in Bulgaria), which concern indirectly the adaptation of human health
sector to kmate change, are directly funded by the state budget.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Financiaimechanisnof the European Economic Area

197. Since the midl990s, the Bulgarian health system has received substantial foreign
assistance, including governmental loans, international projemtls,geants from various
governments, institutions and organizations. The external financintheaighest during the

first period of the health care reform process (12991) but has decreased since then.

198. Some mechanisms which could be utilized, suckhasCohesion FundConnecting
Europe Facility Common Agricultual Policy, the programfor research and innovations
Horizon 2020 and the environmental financial tool LIFE, have been outlined bil#tenal
Climate Change Action Plan

199. A Memorandum of Undstanding on the implementation of the financial mechanism

of the European Economic Area was signed between Bulgaria and Iceland, Liechtenstein, and
Norway. Some of the priority axes of the financial mechanism of the European Economic Area
which are indiretly related to the human health and CCA, are:

1 Environmental management and protection

1 Climate change and renewable energy sources

1 Civil society

1 Human and social developmeand

1 Academic research covering one or more priority sectors

200. The financial mechasms of these axes have provided a budget for development of lot
of projects withfavorableeffect on the human health and the adaptation to extreme phenomena
of climate changeAmong ®veral such projects atiee following

1 The Flood Risk Management PlatBRMP), which are developed for each basin of
water management in Bulgaria for the period 2@D21. The FRMP examines all
aspects of the flood risk management, focusing on prevention, protection, preparedness,
including flood forecasts, early warning ¢gms,and so on Special packages of
measures are developed for human health and life protection.

1 The Water Basins Management Plans (WBME016 2021 which are developed for
each water basin in Bulgaria. Allans represent special packages of measuiersed
to human health protection from harmful environment processesidingl those
related to climate change.

1 The Integrated Urban Transport Project of Sofia and of Bourgas Municipality, which is
planning to have significant environmental, social aedlth benefits, such abke
improvement of air quality by reducing emissions and energy consumption,
Improvement of operational speed and travel conditiang,so orf> 34

2.6.2. Human resources

201. In 2009, health workers in Bulgaria accounted for nearlpebcentof the total
workforce. Compared to other countri¢ise relative number of physicians and dentists is
particularly high but the relative number of nurses remains well below the EU15, EU12 and

33 hitp://www.itransport.bg/
34 hitp://www.transportburgas.bg/en/index
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EU27 averages. Bulgaria is faced with increased professionailitpoThe migration of
medical specialists has become a serious challenge for the country.

202. Medical education igmparted in several universities. TheCoM determines the
requirements for obtaining both higher education degrees and specializationssiérafes
specialties in health provision are determined by the Ministry of Health and require a state
examination by the State Examination Commission in Sofia. Continuous medical education is
organized and credited by tlpeofessionalassociationsn accordace with the Health Act.
However, emphasis should be put on the quality of training provided, in view of the specifics
of the medical professions directly related to the life and health of people.

203. Many of the existing skills used in public health and lmeedtre are well established

and applicable to dealing with the health effects of climate change, but new skills will also be
needed. Skills used in certain types of disease surveillance are well established. Less well
established are the skills and method#®ded to integrate current and future surveillance
activities and retrospective datasets with weather and climate information. Understanding of
how to conceptualize and conduct epidemiological analysis using weather and climate as
exposures is also prelinary. Methods and skill in combining spatial epidemiology with
ecological approaches are also lacking. There is a strong need for the ability to translate
vulnerability mapping an#ilAs into behavioral changes and effective public health actions.

204. A greaer emphasis must be placed on developing and maintaining interdisciplinary and
inter-institutional collaborations, as well as on ensuring that established resources and expertise
of all the relevant disciplines, including climatology, modeling, environatesdience, risk
assessment, public health, and communications and education, are applied to these pressing
problems. Many additional disciplines including ecology, social science, economics,
geography, behavioral psychology, and others will need to pléglarole in climate change

and health decision making. At presecdntinuing medical education needs considerable
improvements in terms of organization and the teaching approaches. Adaptation of health
sector to the climate changes require an additionewledge to be included to the medical
educational programs explicitly oriented to climate change and adaptation.

205. | n Bul garia, there is no coll €€CAéddsitmafdrm
would be valuable if a specialized investigatiayuld be conducted on the staff of some
specialized institutions and organizaspsuch as the Red Cross, thiee Safety ancCivil
ProtectionDirectorateGenera) the structures acting at hazards and disasters, units of the
Ministry of Internal affairs,and so on about their expertise on theew climate change
challenges.

2.7. Sector Participation in CCASpecific International Cooperation or
Information Exchange

206. Effects of climate change and their impacts on the health are transboundary by nature,

as neithethe spread of infectious diseases nor extreme weather events are hindered by political

frontiers (CEHAPISY® This requires international cooperation for increasing the possibilities

of solving the common climate change challenges directed towards hunitan hea

35 Climate, Environment and Higa Action Plan Information System.
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207. All theEU member statesndorsed the first (Frankfurt in 1989), third (London in 1999)
and fourth (Budapest in 2004) WHO Ministerial Conferences on Environment and Health
declarations highlighting the need for action on climate change and heali®99n it was
recommended: to establish a Eurepede interagency network for monitoring, researching and
reviewing the early human health effects of climate chasgpport the development of
indicators and monitoring activities and natioH#\s, and tareview mitigation and adaptation
options and strategig§VHO 1999) In 2004, further action was recommended to reduce the
current burden of disease resulting from extreme weather and climate events through a
proactive and multidisciplinary approach, as mad to promote healthy energy efficient
approaches in other sectors. At the Fifth Ministerial Conference on Environment and Health in
Parma, Italy, in 2010, all WHO Europearember stateadopted theleclarationrendorsing a
iCommi t ment t o mesthe Buropelan Redionalramework for Acfiditied
Protecting Health in an Environment Challengedby Climate Change The Commission
endorsed its conclusioféincluding:

1 Integration of health in all climate change mitigation and adaptation measur&sspo
and strategies at all levels and in all sectors.

1 Strengtheningf health, social welfareand environmental systems and services to
improve their response to the impactsirhatechange.

1 Development and strengthening of early warning surveillasce preparedness
systems for extreme weather events and disease outbreaks.

1 Development and implementation of educatlcawad public awareness prograran
climate change and health.

T Coll aboration on increasing tGH&enhssian$ t h s e
and management of energy and resources in a more efficient manner.

1 Encouraging research and development

208. The health sector in Bulgaria does not present datanternationalcooperation or
information exchange in the field of CCAlthoughsone health sectoactivities may béased

on different climate change threats to heatit informationis gathered on thitheme It is
recommended that a specific databa&seeveloped to show the gaps and the respective
measures to baken

2.8. BulgarianSador SecificOngoing androreseen CCAtrgelated) Actions

209. There is no data available about any specific CCA actions dfighkh sectoras a
whole However,individually, the sector representatives take part in numbers of activities at
thelocal, nation§ and international level, which can touch one or other aspects of climatic
threat to the health, and the respective possibilities for adaptation, assfollow

36 Protecting health in an environment challenged by climate change: European Regional FrameXatidnfa€openhagen,
World Health Organization Regional Office for Europe, 2010.
http://www.euro.who.int/__data/assetd/dde/0005/95882/Parma_EH_Conf_edoc06revl.pdf.

37 Declaration of the European Commission. Fifth Ministerial Conference on Environment and Faatth. 1612 March
2010. Available onlinehttp://ec.europa.eu/health/healthy _environments/docs/parma_deciasatipdf
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1 Participation into the work of different national, international and local bodies
societies, ommittees, associations, professional organizations, etc., which touch in
certain extent the CCA topic in its wider and/or closer context.

i Participation in the process of policy making by giving formal or unformal
consultations, taking part in discussippgesenting expert opinions, recommendations,
development of policy documents, etc.

1 Education activity reading lectures, giving consultations and explanations, leading of
classes, etc., which conceil@CA and health topis, participation in thematic
specalizations and training courses, etc.

1 Research activity research investigations on different climate change phenomena
which can present some threat to the human health, on mechanisms of climatic
influence over the health, on territorial and tempordtithistion of the climate change
related diseases, epidemiological studies, etc.

1 Information provisioni providing information about arising and spreading of some
climate related health effects.

1 Participation in the public communication at all levelproviding information to
authorities angbublic.

210. It is recommendable undertaking of actions for identifying the existent individual
activity of the health sector representatives and making steps for involving of this aotivity i
official sector framework.

2.9. RecommendationsQuestions,Gaps, Barriers Hindering Adequate CCA
Action; Interface with dimate ChangeMitigation

211. Progress in formulating and implementing effective adaptation policies is often
hampered by a wide variety of barriers that are well docuedantCCA literature(Clar et al.
2013) They can be brought to some specific neetisted topicssuch as those discussed
below.

Sciencepolicy nexus

212. Over the last decades, interdisciplinary climate change research has increasingly
complemented disciplimg efforts. This happened still predominantly in a closed community,
from which only a small group participated in polosiented assessments and communication
with policymakers. For effective adaptation research, the scientific comnmmnaisyopen

further to society. This is necessarily a slow learning process. How to accelerate this process
and make it more effectivaisesa number ofjuestions which should find their solution.

Methodological approaches

213. The two fundamental methodological approachesdaptation assessment are the
hazardsdriven approachand the vulnerabilitdriven approach. The importance of these two
approaches in a specific assessment is largely defined by the expected magnitude of
(additional) risks attributable to climate changenpared to baseline risks during the time
horizon of relevant adaptation decisions. The relative magnitude of these risks varies largely
across health effects and regions, with important implications for adaptation assessment and
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planning. None of the hehlspecific frameworks discusses this issue comprehensilBP
2003)

Implications of uncertainty

214. Uncertainty about future changes in health risks varies significantly across elimate
sensitive health issues and regions, depending on the complexity cdiubal web linking
climate and disease, availability of projections for relevant climatic anecliroatic risk
factors, availability of relevant epidemiological data on the cetfeet relationship, and
availability of resources for the assessment.

215. Espeially important practical impediment to the application of quantitative risk
assessment approachesGRA assessments are large uncertainties about future exposure
scenarios. In general, uncertainties in future climate scenarios are larger for precipitati

wind speed than for temperature, for extreme events than for mean values, and for local
characteristics than for average values referring to large geographical regions. Of course, the
level of uncertainties also depends on the data, expertise smdaes available in specific

region for developing statef-the-art regional climate change scenarios. All these variations
haveimportant implications for the choice of quantitative or qualitative assessment methods,
and for the design of adaptatiomaseégies. None of the healdpecific frameworks considers

this issue comprehensively

Data collection

216. Strict procedures and requirements for the data collection of the health status of the
population in terms of climate change related morbidity are weedearemechanisms to
detect diseases through datasogioeconomiceterminants of health.

Urgency of adaptation

217. Because ofesource constraints, health managers typically need to prioritize adaptation
measures based on their urgency. The National Dprrednt Programme Bulgaria 2020 points
that the most vulnerable sectors, udihg health need to be addressed with prioritylimit

any economic losses in the long réhNone of the guidelines addresses this topic
comprehensively enough.

Inventory approah

218. There is need for development of inventories of adaptation measures/strategies to
provide examples for different contrasting types of adaptation (sometimes mentioned explicitly
in NASSs), including anticipatory versus reactive adaptatgpontaneous veus planned
adaptation, adaptation decisions basednaonetary and nonmonetary valuation approaghes
dlow regret® and dwvin-wind adaptation and integrated approaches to adaptation and
mitigation.

Policy integratiorand coherence

219. Integrating, or mairtseaming, climate change concerns into other sectoral policies,
includinghealth sector, is one of the main ways of developing adaptation action. Dependent on

38 UKCIP Framework
39 Council of Ministers (2012). National Development Programme: Bulgaria 2020. Available at:
http://www.strategy.bg/StrategicDocuments/View.aspx?lang3B&ld=765
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the status of those policies (existing, under development), different strategies are podsible. On
a few examples exist whel¢ASs incorporate concrete proposals on how adaptation can
effectively be addressed in sector policies. Lack of knowledge is one of the obstacles for
adaptation policy integration.

220. The following catalysts have been identifidy the OECD (2002) within an
administrative system which may promote effective policy integrat@na (strong leading
institution, (b) complementing adaptation units and agents in leading and sector departments
(c) interdepartmental committeesnd (d) bottom links providing information exchange and
bottomup input of local administrations, NGOs, stakeholders and scientists.

Institutional @pacityand multilevel governance

221. Issues related to the different responsibilitieSGQrA atthedifferent spatialevels and

the coordination between the levels emerged as one of the major problems for effective
development and implementation of adaptation action in several coytnes et al. 2009)

There is a neefbr increasinghe capacity and changing thetataof the structures which are
responsible for the implementation of human health CCA programs.

Stakeholders involvement

222. There is a lack of dedicated stakeholder engagement p(Basssl et al.) The Climate
ChangeMitigation Act of Bulgaria does not nmion any stakeholder engagement mechanism
with respecto CCA. For the purposes of conducting the natiarimhate changenitigation

policy, a National Expert Council on Climate Change was established in 2014 with an order of
the Minister of MOEW. It is a consultative body that supports the MinistdrMOEW in
conducting the respective state policy.

Cooperationjntegration, partnership networkingand ruman capacity

223. Cooperation and integratioim, healthcare angith other sectors that are directly rethate
to the climate change should be enhanc€wdntinuous climate change training lé¢alth
professionals is needed, as well as more opportunities for their professional growth.

Communicationawarenessunderstandingwillingness

224. Most adaptation strategi@s the EU member states include plans for communication

of information about climate change, impa&sd response options to societal stakeholders.
Generally the role of the government in adapting to climate change is limited in the sense that
adaptationaction is taking place at the local scale by municipalities, compaares
communities, and individual citizens. This means that communication and awareness raising
are important, and that information should be targeted to the needs of the vulnengideigro
contrast to mitigation for which most of the options are similar for different groups.

225. A survey conducted by the UN Global Compact &hdted Nations Environment
ProgrammeldNEP) concludes thafbusinesses have become increasingly aware of theactrit

role they play in enabling effective, timely, and appropriate adaptation. Businesses have also
begun to recognize opportunities to expand operations and increase their market share through
developing climateesilient products and services to help glep other businesses, and
governments adat
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226. Given this, great differensdetweenn viewsbetweerBulgarian private stakeholders

as to their role in adaptation in comparison with the expected contribution of businesses and
individuals could be estakled. There seems todwide lack of understanding among private
sector stakeholders, particularly businesses and individuals, as to how they are affected and can
affect CCA policy. This could be explained by the lack of understanding ®Ga is, which

IS seen as a major barrier by stakeholders. Therefore, efforts are required to promote greater
awareness and understanding of climate change and adaptation, pbrticutaong
stakeholdesand the public.

Implementation review, costeffective evaluation

227. For some European countrigbe NASsare not yet available and sometimes being
planned, while some existing strategies are of a rather general nature, aiming at putting climate
change on the agenda rather than including concrete policy plans. Thergferddught has

been given to the implementation and review of adaptation policies when they are put in place.
This early stage of policy development implies that there is still room for reseanhlize

which tools and mechanisms could be used farghrpose, learning from experiences in other
areas butonsideringhe specific characteristics GICA.

228. ltis recommenddthat anndependent, qualifieédnd systematic evaluation of ongoing
adaptation procedurebe conductedin a way that the results anesed for effective
improvements. Alsorecommended are&osteffective evaluation criteria andtrengths,
weakenesses, opportunities, and threats (SW&Dalysis. The involvement of academic staff

and research institutes in the examination of programmegterdentions related to health
promotion and disease prevention is desirable too. Applying the obtained data and results for
planning strategies and polici@srousetWood et al. 2008)

2.10. Conclusions

229. Although awareness of the impact of climate change onanuhealth has increased

over recent decades, there is still a need for mdukictional and varied actions to improve it.

At the same time, it is necessary to expand and deepen the knowledge on the mechanisms of
impact of the changing climate on humaraltle This requires expanding cooperation and
exchange of good practices in the healthcare system as well as with other sectors in the country
and beyond. Financial and regulatory provisions in the sector are needed for this purpose.

230. Bulgarian health legiation is closely linked to international health regulasiamd
coordinated with international institutions such as the World Health Organization (WHO),
United Nations (UN)and others. As a member of the European Union, Bulgaria accepts and
applies the pvisions of the EC to address the risks of a health nature, including those related
to climate change. The regulatory framework and policies of the Bulgarian health sector set
foot on the Lisbon Treaty (2007), the Paris Agreement (2015), the Agreamlerihe WHO

(2015) anda number of other international instruments, such asldfjislationon climate
change andhe protection of the ozone layaas well as th&nvironment and Health Action
Plan,the Community Programe in the Field of Healththe EU Heah Strategy, and many
others. The legal basis of the Bulgarian healthcare systéonmed bythe Health Act, the
Climate Change Restriction Act, the Law on Healthcare Institutions, the Health Insurance Act,
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the Bulgarian Red Cross Acndthe Health andafety at Work Act. Thee actseedto be

amened to specifically address the impacts of climate change on human health and the
measures to address them. Along with these basic normative documents, various aspects of
climaterelated problems of health atitehealth care sector in Bulgaria a@dresseth other
documentghat directly or indirectly relate to the health sector, such as the National Health
Strategy, the National Strategy for Disaster Risk ReductionfFtwoe Law, the National
Development Prgranme of Bulgaria, the National Strategy for Demographic Development,

the National Strategy for Poverty Reduction and the Promotion of Social Inclusion, the
National Programme for Prevention and Control of Vector Transmitted Infections in Human
Beings, ad severalbthers.

231. Despite this rich database of documenlisectly or indirectly related to health and
healthcare, none of them specifically addresses the health consequences of climate change and
how to mitigate these. This raises the need to updateetléh and climate change legaid
regulatory documentation base in Bulgaria or developing a new one. Institutionally, the
decisionmaking mechanisms for activities related to the adaptation of the health and health
sector to climate change are managedhayMinistry of HealthHowever,the central body
coordinating the process of establishing a climate adaptation policy ioE@/Mn the system

of initiating and managing the adaptation process, horizontal and vertical coordination
mechanismesxist,coveringseverabther ministries, institutiongand organizations. Igeneral,

the system of partiesvolvedin adapting to climate change represents an imposing structure
of political integration There is a strong leading institution, complementary @amtssectoral
departments, interdepartmental committees, links at the local level to ensure exchange and
submission of informatiorbottomupg NGOs, interest groupsndividuals, and scientists.
Howeveer, lhe health sector should Keimaticaly harmonked6through better coordination
between these entities and by appropriate allocation of adaptation responsibilitdsatel
change related actions. For this purposeit is necessary to create a specialized
interdepartmental, crossectoral, multhierarchical, multidisciplinary group under the control

of the Council of Ministersto initiate, organiz, and coordinad future activities to improve
sectoral parameters: structufemance, cooperation professionasm, staff, application of
technology, inbrmationgathering and exchangand monitoring provisias) with a view to
optimally adaptinghe human healtisectorto climate change.
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Chapter 3. Adaptation options

Introduction

232. Although the climate change is projected to affect the distribution aedey@f health

risks around the worldnost of theadverse health impacts of climate change can be avoided
by implementing suitable adaptation policies. Planned adaptation to the health impacts of
climate change comprises a broad range of public heakhveritions. Successful planned
adaptation depends on an awareness of and information about the problem, on the existence of
effective response strategies, and on the availability of the resources, information, and
incentives toimplementthem. The main clignges in developing adaptation strategies for
human health are to account for the diversity of health impairments, regional conditions and
adaptation actors, and for the large uncertainty about future changes in moststinsitige

health risks. Theaview of the diverse set of conceptual frameworks enables to identify those
criteria that determine the most suitable adaptation options to the health effects of climate
change in different decision situations and to evaluate the potential for their iempédion in

the frames of the planned adaptation.

3.1. Identified Adaptation Options

3.1.1. General considerations

233. Health adaptation options to climate change should provide possibilities for
implementation of actions to avoiding, preparing for or respondingetdetrimental impacts

of observed or anticipated climate changke identification and choice of the options for
planned health adaptation to climate change depends on various factors and should reflect
issues such as the magnitude of current risks ampatehtial future risk changes, so that to
reduce adverse health effects of climate change and variability, by a wide range of preventive
public health measures for improvibghavioralstyles, medical interventions, infrastructure,

or the use of technolags, education, institutional structure, policy, rule, etc.

234. The options need to account also the most important challenges at adaptation of health
sector, namely: diversity of health impairments, diversity of regions, diversity of actors,
uncertainty abouiuture changes in risk levels.

235. The options/measures/actions which provide for a good adaptation should consider the
following principals of the health adaptation to climate ch&fige

1 The National adaptation planning is a cousdriven process owned byettountries.

1 Ensuring that health adaptation planning is based on the best available evidence. Any
adaptation plan should aim at strengthening the development and availability of
evidence, building the data and reducing knowledge gaps, and inform rgleireies.

1 Building on existing national efforts towards health adaptation to climate change,
including assessments, and development and implatm@mnof policies and progran
at local to national levels.

40WHO Guidance to protect health from climate change throughhhadétptation planning, ISBN 978 92 4 150800 1
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1 Integrating health adaptation to climate change mational health planning strategies,
processes, and monitoring systems.

1 Providing for a flexible and contespecific approach to health adaptation to climate
change. National circumstances and available information and experience on health and
climate dvange will determine the scope, institutional arrangements, and resources
required to proper implement the health component of the NAP.

1 Maximizing synergies across sectors, mainly across those that determine health, such
as the food, water, energy and hagssectors. This calls for developing relevant health
indicators within the adaptation monitoring systems in these sectors, ensuring that
health considerations are integrated into their adaptation planning to avoid
maladaptation.

1 Ensuring that the healddaption plan feeds into and coordinates with the overall NAP.

1 Piloting approaches that promote an iterative process for health adaptation to climate
change, producing timleound plans.

1 Promoting intercountry collaboration and harmonizing adaptation agpgiies at sub
regional levels.

3.1.2. Adaptation options

236. As there are generally many valid perspectives on a complex phenomenon such as
climate sensitive health risks, a multitude of conceptual frameworks of adaptation options may
exist, each of which serving astinct purpose. The selection of the most suitable types of
options for adaptation planning showlohsiderthe following questionglLetho and Ritsatakis

1999)

1 How to balance nederm and longerm effects;
1 How to weight the different potential effectsdifferent population groups;

1 How to balance the more certain, quantifiable potential effects with those that are less
certain and not quantifiable, as well as the qualitative effects; and

1 How to balance the interests of the various stakeholder groupsrtgx people
potentially affected and decisianakers.

Identified adaptation options according to the adaptat@activities

237. According to the UKCIP, adaptation responses and decisions Gitabkeckither to

building adaptive capacitgr todelivering adptation actionsThese two categories reflect the

range of adaptation measures and strategies from which a good adaptation response can be
developed.

238. Accepting this comprehensionwe formulated the following 7 main adaptation
categoriegeach of which ha#s respectivahematictarget aregsfor planning the climate
change adaption actiiasin the HumanHealth secto(Figure 12
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Figurel2. Main categories of health adaptation options
A.LEGAL-NORMATIVE AND POLICY
CAPACITY

B. ADMINISTRAT IVE-
ORGANIZATIONAL, COMMUNICATION
AND FINANCIAL CAPACITY

C. PROFESSIONAL CAPACITY

D. INFORMATION,
COMMUNICATION AND
TECHNOLOGICAL CAPACITY

E. CAPACITY OF THE
BUILT AND NATURAL
ENVIRONMENT

F.SOCIAL-
ECONOMIC
CAPACITY

A.RESEARCH
CAPACITY

u S_degdknormative and policy capacity
239. A solidlegal and regulatory framework is one of the most important conditions for the
implementation of activities aimed at adapting the health sector to climate change. At present,
none of the legal, strategic ammblicy documents governing the status and activities of
B u | g ahealthasécsodirectly address the impact of climate change on human healéh. Th
issue is mainly addressedaatindividual level through separate studies and publications. It is
necessaryto undertake targeted actiaieviewing all existing regulatory and normative
documents in the fieldith theaimto identify the presence of relevant texts and thetential
improvement, updatingr the development of new ones.

240. Thed.egaklnormative angbolicy capacit@category is directed to two main target areas:
d_egatnormative basgand@® o | i c i 6¢seeBnndxd.s e

u B. Administrative, organizational, communicational and financial capacity
241. To addressclimate changechallenges, the health sectorosld develop relevant
administrative, organizational, communicati@nd financial capacities. It is necessary to
create an administrative unit for the initiation, organizataord coordination obverarching
sectoral actionsegardingclimate change. Makg good use of existing best practices should
be ensured by creating useful partnerships, cooperating at local, natiethahternational
level, and building a dedicated netwark contactsfor joint action.To a large extentht
success of these aati®depends onudget availability To this end, there is a nexcarefuly
consider all local, nationgand external funding options, including the creation t#rgeted
national fund.

242. The OGAdministrative Organizational, Communication and Financial Capacityp
category is directed to three main target aréasganizationand Coordinatior dPartnership
andCooperatiod anddinancing(seeAnnex 2.
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u C. Pofessional capacity
243. Climate change anits health consequences is not covemgdjeneral and spedized
coursesn higher and serdnigh medical schools in Bulgaria. Medical education staff have not
undergone specialized thematic traininbhey currently rely on selinterest and self
developmentegardingthis issueof increasing relevance. Successfitdatment of climatic
dependent morbidity requires doctors to know the mechanisms of climatic influence (direct or
indirect) on the human body and the corresponding health effects involved. To this end, it is
necessary to further qualifmedical staff, byparticipaton in specfic lectures, seminars,
workshops,and other Additionally, it is necessary to include the subject in mastand
doctoral programs of the medical scho@$mate change and healdls a topidas currently
missingin medical standasifor prevention and treatment. In this respect, it is necessary to
develop specialized treatment standards as well as programs for adequate control and
prophylaxis of the populati@nkealth status.

244. TheProfessionaCapacitycategory is directed to twmain target areagAwareness
CompetencyndSkillsbanddealth prophylaxis and medical treatntgseeAnnex 2.

u D. hformational, communicational and technological capacity
245. Successful implementation of policies and actions to adapt the health sextioate
change depends not only on the sector's readiness but also on people's Bdrsalel
understanding and attitude to the process of adaptation is of great importance. Increasing
awareness of the problem by society can be achieved throughdaduhoeational campaign
various mediaand publicity events. Particularly useful would be the creation of a National
Early Warning System and Code of Conduct, as well as a National System for Monitoring and
Generating Databases on the Health Effects om&k ChangeFinally, high quality
technologcal solutions aramportant in this target are&roviding the health sector with
specfic high-techsolutionswill be an important actiom the light ofrelevant response to the
health impacts of climate chaag

246. Thednformation Communicative and echnologicalCapacitycategory is directed to
four main target areagPublic awarenesand educatio§ High technologie§ gMonitoring
anddatd and anGHealtmeary varning systedseeAnnex 2.

u E. @pacity of the built and natural environment
247. The characteristics athe external environment of habitation are importaviien
enhancing or reducing the impact of climate changee huilt-up urban environmenis
generallyprerequisite for the emergence bktsecalled heat islanaffect which can be
avoided by adapting the architecture to climatic parameters, ceimggructiormaterials with
appropriate heansulating and reflective properties, climditeendly positioning of areas for
labor, living andecreationand so onParticularly important is the construction of high quality
infrastructurefor the health sectpadapted to the manifestations of climate chaatiewing
it to absorb the work loadghcludinganincreased flow of patients under undarable climatic
circumstancesHealth impactdrom climate change also depend on the physical geographic
parameters of the natural environment, where different economic actwgiearried out, such
asagricultural, construction, recreational and tstic, and others. For better spatial and time
allocation of these activities, it is necessary to assess the risk of dangerous climatic phenomena
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andarrangeheir largescale mapping accordinglot without significance is the identifcation
of certain baeeficial health effects from climate change with a view to using them as a resource
to strengthen health.

248. Thed&Capacity of thaBuilt andNaturalEnvironmenécategory is directed to three main
target areasBuilt environmend dNatural environmeiit and d~avorable climate change
opportunitied(seeAnnex 2.

u F. $cio-economic capacity
249. Socioeconomicapacity is important for adapting to climate change through parameters
that determine the degree of vulnerability of the population i®cdange. More sevde
exposed to risk are people living in poveruyffer from adisadvantagedocioeconomistatus
or poor living conditions haveharmful personal habitsuch asmoking, alcohol and drug
addiction arechildrenor adults with chronic diseases. Improvitig socioeconomigotential
of society would be a factor in reducing the vulnerability of the health sector to climate change.

250. The category oféSocibeconomic Capacity is directed to two main target areas:
dGeneral vulnerability assessm@atn Yulnérablegr o u p s 6 Ofseednhex 8.t i o n

u G. Sientific research capacity
251. Scientific knowledge of the impact of climate change on human health isigtdirs
from a number ofdwhite spot& Thesemainly relate to uncertainties about mechanisms of
occurrence oftlimatic-determined diseases, the spatial and temporal distribution of these
diseases, the prognosis for their future development, the influence of other determinant factors
(personal, social, economic, environmentahd othep, the monitoring, generatio and
processing of databasesdthe concepts of adapting health and the health sector to climate
changeFinding answers tthese uncertainties is a major challenge to scientific research in this
knowledgearea, requiring its inclusion in the list oftimaal research priorities.

252. The category ofScientific ResearchCapacib is directed to two main target areas:
Research investigatiobanddRe sear ch fr amewor ks of Ofsbeoni t or
Annex 2.

253. In practice, adaptation will often invol@emixture of response strategies: some building

climatic resilienceforexamplee nhanced design specifidati ons)
examplejncreased preparedness and contingency planning), and some acceptance.gf loss (
accepting occasi@hlosses or reductions in quality). The specific mixture will be case specific

as it will depend on such things as risk aversion, as well as the values and capacity of the
affected and responding communarganization An optimum mixture may also include

adopting measures that also allow for the exploitation of opporturfibieexamplechanging

location of existing activities deemed no longer viable at their current location and introducing

new replacement activities at that original location).

254. Consideing the nature of projected changes in climate (potentially rapid change,
continuing change over the loigrm, and the degree of uncertainties), an effective approach

to adaptation should consist of enhancing the flexibility or resilience oftbasVease
investments, particularly those expected to have a long design and enhancing information and
its accessibility and utilityFrankhauser et al. 1999 the case of infrastructure and systems,
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an effective approach would be to time introduction of tatagm measures to coincide with
planned maintenance and/or upgrading or to take advantage of opportunities that arise with
unscheduled interruptions or breakdowns. This timing could reduce the overall costs of the
adaptation measure, particularly whensidering associated capital alathorcosts.

Identified adaptation options according to the health effects of climate change

255. Climate change in Bulgaria can affect human health by numerous mechanisms whose
health effet appeain the following diseases:

1 Heat related morbidity and mortality

Emergency weatheaelated morbidity and mortality
Cardiovascular diseasasdstroke

Asthma, respiratory allergies and airway diseases
Cancer

Vectorborne and zoonotic diseases

Foodborne diseases and nutrition
Waterbornaliseases

Mental health and stresslated disordersand

=4 =4 =4 A4 -4 -4 -85 -2 -2

Neurological diseases and disorders

256. Each of these diseases differs thg way of treatment and prevention, and specific
adaptation approaches should be applied to each of them. Neverthelessssases present
common or similar climate change adaptation respotis&sallow their relating to the
following two generafbroupsof health impactinglimate change phenomena

I.  Emerging phenomena of climate change (EPCKgat waves, cold spells, increasf
temperature averages, changes in annual amounts of precipitations, droughts, increase
of contrast shifts of weather, increase of UV radiataond so on

II.  Climate change emergencies (CCEpi storms, floods, strong windand so on

Each of these gr@s involves separateor commonadaptationmeasuresrelated tothe
correspondig adaptatiorcategorieandtarget areas

257. Based on this, we proposé@imate and healtheadaptation table which inclugéhe 7
main adaptation categories (A, B, C, B, F a G), 18 target areas of adaptation and 49
adaptatioroptionsthat were identified in relation to the abawe groups (EPCC and CCEm

s) (eeAnnex 2.

3.2. Experience witlelectingAdaptation Options in theSector inOther (EU)
Gountries

258. AnEEA study" reportsthat of 30 countries, 14 have undertaken an analysis of suitable

adaptation options. Most of these countries have presented their adaptation activities either in

the framework of a NAPtiat is, inAustria, Denmark, Francd presenting only some

adaptatio options, Germany, Malta, the Netherlands, Norway, Spain, Switzerland and the

41 EEA Report: National adaptation policy processes in European countries, 2014
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United Kingdom), in overall climate change policighat is, inin Belgium [subnational
Climate Plangand Lithuania), or in the format of adaptation plans for selected seattors
various administrative levelsghat is, inPortugal and Sweden).

259. In addition, five other countries report to be in the process of identifying and assessing
adaptation options to be presented in a NAP or related climate change pdiiatess,(in
Cyprus, Czech Republic, Hungary, Italy and Slovakia). Of 30 couns@&nhave notyet
identified theiradaptation options but will do ssoon (including Bulgaria, Estonia, Latvia,
Romaniaand Slovenia).

260. Regardingadministrative levels, 6 of 15 countridate that they have identified or will
assess adaptation options for the national level ahigt (s, Czech Republic, Denmark,
Hungary, Malta, Norwayand Slovakia). Two countries mention that options have been or will
be identified for the national anditsnational leveltpat is,Belgium and Sweden) and two
countries mention that they work on measures for the national, subnational and sectsral level
(that is,Poland and Spain). Portugal reportedéiaentified and assessed adaptation options

at the natnal and sectoral levehustria andthe United Kingdom have developed measures
for the national, subnational, sectorahd crosssectoral levels. Lithuania mentioned it had
identified and assessed options to be implementéueatational, transnationand sectoral
levels. Cyprus reported it had options available for the national level as well as the sectoral and
cross sectoral l evel s.

261. The EEA report identifies four types of adaptation options: soft, grey, graed
combined.

1 'Soft' adaptation optiorere managerial, legal and policy approaches that aim at altering
human behavior or styles of governance. Examples include early warning systems or
financial infrastructure that can insure against damage from natural disasters.

1 'Grey' adaptation options dhard' options used to reduce vulnerability to climate change
and enhance resilience. Examples include dyke building and beach restoration to prevent
coastal erosion.

1 'Green' adaptation options make use of nature. Examples include introducing new crop
andtree varieties, allowing room for rivers to naturally flood onto floodplains, and
restoring wetlands.

1 'Combined' options make use of all of these three types. In fact, the best results are often
achieved by combining actions. For example, flood risk jmadicular area can be
addressed by a combination of 'green' and 'grey' actions, or ‘'grey' and 'soft' actions.

262. Results from the selissessment survey show that soft measures are the type of
adaptation option most often identified: 20 of 26 countries Eao@ountries report that they
have identified soft options such as awaremassng initiatives, information policy
approaches and early warning systems. Two countries report only soft options for adaptation
(that is, Bulgaria and Estonia). Some 17 causg indicate they consider soft options in
combination with 'green' and 'grey' options for adaptation. '‘Combined' adaptation options
together with other types of options are recognized by 12 countries. Six countries reported only
‘combined' options (i.&€€yprus, Hungary, Liechtenstein, Malta, Slovenia and Turkey).
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263. According to the UKCIP*? when it comes to identifying appropriate adaptation
measures, a prudent approach begins by recognizing that there are several viable options that
result in effectiveadapation, yet which minimize the risks associated with implementation

(and are costffective) even in the face of associated uncertainties. These options are normally
referred to as noegrets, lowregrets, wirwin and flexible/adaptive management.

264. No-regrds adaptationoptionsi adaptive measures that are worthwhileat is,they

deliver netsocioeconomibenefits) whatever the extent of future climate change. These types
of measures include those justified (eeffective) under current climate conditiafscluding

those addressing its variability and extremes) and are further justified when their introduction
is consistent with addressing risks associated with projected climate changes. The feasibility
of implementing these types of options needs todmsidered in the light of existing barriers

and potential conflicts (as discussed earlier). In addition, focusing on no regrets options is
particularly appropriate for the near term as they are more likely to be implemented (obvious
and immediate benefitgnd can provide experience on which to build further assessments of
climate risks and adaptation measures.

265. Low-regrets (or limited regrets) optiorisadaptive measures for which the associated
costs are relatively low and for which the benefits, althqurgharily realizedunder projected
future climate change, may be relatively large.

266. Winwin optionsi adaptation measures that have the desired result in terms of
minimizing the climate risks or exploiting potential opportunities but also have other social,
environmental or economic benefits. Within the climate change contextywioptions are

often associated with those measures or activities that address cipates,but that also
contribute to mitigation or other social and environmental objectiMasse types of measures
include those that are introduced primarily for reasons other than addressing climate risks, but
also deliver the desired adaptation benefits.

267. Flexible or adaptive management optionsinvolve putting in place incremental
adaptatbn options, rather than undertaking lasgale adaptation in one fell swoop. This
approach reduces the risks associate with being witmecpuseat allows for incremental
adaptation. Measures are introduced through an assessment of what makes sehsg twday,
designed to allow for incremental change, including changing tack, as knowledge, experience
and technology evolve.

268. elayingintroducing a specific adaptation measure (or suite of measures) can be part
of a flexible or adaptation management gtggtas long as that decision is accompanied by a
commitment to continue building the necessary adaptive capacity while continuing to monitor
and evaluate the evolving risks. A decision to delay introducing a specific action is often taken
when the climateisks are below defined thresholds or when the required adaptive capacity
(for exampleregulatory or institutional circumstances) is insuéfit to allow effective action.

42 UKCIP, Identifying adaptation options
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3.3. Adaptation Options Assessed

269. The criteria set for assessment of adaptation opiicciudes parametessichas time,

budget, benefits, efforts, indicators for measurement, institutional arrangements, consequences
of in-adaptationand maladaptation. These parameters of assessment for the health sector in
Bulgaria are preliminary determed referring them tahe list of healh sector adaptation
options

3.3.1. Time

270. The timing of adaptation is a particularly difficult decision because it involves
balancing two significant but highly uncertain risks. Delaying adaptation often allows to better
target a measure (and thus to avoid the misallocation of scarce resources) as a result of
improved knowledge about climate change and its impacts but it may involve adverse impacts
that could have been avoided by earlier action. Various authors have ineestigstdecision
problem and come up with criteria for the prioritization of adaptation meaésneis and
Lenhart 1996) There is general agreement that the following criteria indicate conditions that
arefavorablefor anticipatory adaptation:

1 Netbenefs across the plausible range of cl i ma
1 Addresses decisions with loigrm effects or measures with a long lead fime

1 Addresses irreversible or catastrophic impacts
1

Addresses systems that are sensitive to rapidly changmegteliparameters (primarily
extreme weatherand

1 Reverses trends that reduce future adaptability

271. The health adaptation to climate change shoatdply with the time programming and
horizons of theNHS (2014 2020), the municipal development plg@814 2020), and nathe
leasti the working agenda dhe EU and WHO health policies. As a part of the NAS tred
NAP, it is not expectedhat CCA activities in the health sector will start before 2018.
Someimes tolerance is neededward the healthsector stakeholders and the population for
organization and alsdo become more familiar with the adaptation idéhis meanghat
adaptation actions cannot be expedietbre2018. Thusit is suggestedhatthe first health
adaptation periodovers the pigod 0f 2018 2022 when evaluation of the adaptation outcomes
can bedone,and further actions can be traced.

3.3.2. Budget

272. The value of adaptation is demonstrated by the health impacts of some disasters
associated with extreme weather and climate events, glihwoot necessarily attributed with
confidence to climate change itself.

273. The World Bank®estimates average annual adaptation costs in the health sector for
diarrheaand malaria prevention and treatmataroundUS$2 hllio n over the 40year period

2010 2050. These estimates are lower than prior UNFCCC estimatesn(slee following
paragraphs The estimated adaptation costs in 2010 lie betwtS$8 billion andUS$5 billion

and decline over time in absolute terms to less than half that amount by 2050.

43 Costs of Adapting to Climate Change for Human Health in Developing Countries. KiraryPafattd Bank, 2010.
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274. UNFCCC(2007)has estimated costs 06$4 billion to US$L2 billion per year in 2030

for adaptation in the health sector in developing countries. These costs represent the costs of
preventing additional cases of malnutrition, malaaad diarrheal disease del to climate

change by 2030 (lowand middle-incomecountries only, developed country costs were not
estimated).

275. The early evidence from global, national and local studies suggests that the costs of
treating additional cases of illness resulting from ctenehange may be substantial, and
considerably higher than the current budgets allocated for these diseases in most developing
countries(Ebi 2008) However, studies of the health economics of climate change are in their
infancy. There are very few estineatof adaptation costs, and these are difficult to compare

with other health cost studies because of the use of different metrics and analytical assumptions.
The nature of climate change and the diverse and often indirect ways in which it poses health
risks, presentshallengesThese include the challenge of joint cost (interventions paid for by

one sector may have implications across a range of other sectors), as well as the difficulty in

di stinguishing betthatigthe cdsts amghysical imfpacts associdted o n 6 |
with c¢limate change in the absence of pl an
adaptationd (the costs of taking measures t ¢
arising as a result of climate change).

276. In addifon, there has been relatively little work on estimating the economic value of

the potential health ebenefits that may be gained through climate change mitigation.
Considering only the implications GHG mitigation on air quality, the most recent asss=st

report of the IPCC concluded that thergrimuch evidenog andigh agreemeidt that@he

monetized health benefits may offset a substantial fraction of the mitigatiod cogtsBar ker e
al. 2007) However, these assessments have natgretiderednany potential health benefits,

and costs, for example valuing lives saved through improvements in insulation and energy
efficiency in houses, or from facilitating safe public and active trang§ottnger et al.)

277. According to Samb@0l1l)heal t h oma ¢ @ tt ahdfollowming | u d e

1 Costs of improving or modifying health protection systefos example,expanding
health or vector surveillance systeinthis includes the costs associated with building
new infrastructure, increasing laboratory and ottegracities, and training new health
care workers; disaster preparedness including training and keeping a roster of
emergency health professionasdcommunitybased first aid trainindor examplefo
deal both with new risks(ich aseat strokes) or s disaster health needs;

1 Costs of introducing novel health interventiofts €xampleheatwave or other broader
early warning systems);

1 Additional costs for meeting environmental and health regulatory standfmds (
exampleair quality standardgndwater quality standards);

9 Costs of improving or modifying health systems infrastructimeexample adapting
hospitals to hotter summeend6é di saster proofingbé existing

1 Occupational health costgr example,measures to prevethe adverse impacts of
increased heat load on the health and productivity of workers;
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1 Costs of health research on reducing the impact of climate chéorgexample,
evaluation studiegnd

1 Costs of preventing the additional cases of disease due tdelamange as estimated
by scenariedriven impact models.

278. Financing of adaptation broadly refers to resources that are deployed to support climate
resilient developmer{tVorld Bank 2011)Funding for adaptation can be mobilized through a
range of internatioal and domestic, public and private financing mechanisms, and can take
various forms for exampleJoans and grants). Public financing sources are typically used to
support projects in the infrastructure sectors, where returns on investments are assally |
attractive to private investors.

279. Sources of public financing for adaptation include contributions from national budgets,
multilateral and bilateral development funds, and UNFCCC operational féndthe
Adaptation Fund, the Least Developed CountriesdiFand the Special Climate Change Fund
(Christiansen et al. 2012A potentially key source of future public financing for adaptation is

the Green Climate Fund that was officially designated at the 17th Conference of the Parties to
the UNFCCC in Durban.

280. Private adaptation financing remains limited owing to market, institutional, and policy
barriers that depressturn on investmenisn these activitie@Korvats et al. 2008)However,
public-private partnerships that use public financing to leverage privatestment are
currently used to fund projects in several clirrsg@sitive sectors, such as infrastructure in the
energy, transport, and water and sewage se@osld Bank 2011h)These partnerships are
not necessarily focused on climate adaptationchat serve as models for future adaptation
projects.

281. A preliminary cost estimation of the health adaptation options is shoWebile 8
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Table8. Health Adaptation options in Bulgaria assessed by various criteria
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10. Monitoring and data yi-:rs M H Ir Databases created Research; MH H
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i H H | Ir : ; H
early warning systems | years and regional level Business, MH
12. Built environment 45 H H Ir Cases of good practices MH; MRD; H
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14. Favorable climate 5-6 Number of cases for gool Res.ear_ch )
- M H Ir : organizations; M
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Health vulnerability
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regional and local levels
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M H Ir L Professional H
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organizations;
Municipalities
17. Research Research;
investigations 2-5 M H Ir l\_lumber of rese_:arc_h Medical H
years projects and publications

univercsties

Research basdeveloped
18. Research framework{ 2-3 of: CCHH monitoring;
2T Wa2yAid2N years database development;
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Note:L = Low; M = Medium; H = High degree; Tr = Transitional Efforts; Tf = Transformational Efforts; Ir =
Incremental Efforts; MH = Ministry of Health; MRD nistiy of Regional Development; MJ = Ministry of
Justice; MF = Ministry of Finance; MIA = Ministry of Intekffairs

3.3.3. Costbenefit analysis
282. Health adaptation to the climate change may have a wadge of favorable
consequencesome of which are (alphatically) listed below (WHO):
1 A healthier and more economically active population, resulting in fewer social payments
to sick peoplg
1 Creating awareness among communitiesncrease resilience tdimate change and
variability;



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

1 Development of prautal tools to cope witlelimate variability and change;

1 Enabling field practitionerso carry out required interventions as per requirement of
Early Warning Reporting Syste@uidelines, the Psydsocial Intervention Guidelines;

1 Enhanced coordination and aperation among different governmental aNGOs
concerned witlCCA to protect human health;

1 Enhanced knowledge among the general public on how to protect themseiwnss aga
climatesensitive diseases;

1 Facilitating the harmonization of healdsues with emnomic development;

1 Harmonized management structures across all provisions provided bAnthal
Operational Plans;

1 Improved general health of the national population and consequetrtbation to
human development;

1 Improved interactions between healtfiaers and stakeholders and sharing of resources
and reduction in dupli¢en of tasks within a district;

1 Increasd awareness of the potential impacts of climahange across various media;

1 Increased awareness and strengthened institutional capaaitgress other health risks
from climate chage;

1 Increased capacity of health actdo climate sensitive diseases;

1 Increased knowledge and skills to monitor variations in climate and make preventive
steps to minimize possible datental effects on humarealth;

1 Strengthening both inter disciplinary collaboration and communication withievals
the Ministry of Health;

1 Strengthening health education and training on the impacts of climatic chanige on t
environment and human health;

1 Strengthening intesectoral collaboration at all levels;
1 Strengthening partnerships.

283. Ancillary benefits ohdaptation Some adaptation options may offer ancillary benefits
(or co-benefity independent of their direct benefits with respect to reducing vulnerability to
climate.The potential for cdoenefits has two important implications for adaptation planning
and implementation. First, their consideration may result in a favoeableassessment of the
costeffectiveness of a specific adaptation opffbiallegatte 2009)Secon, consideration of

the ancillary benefits of adaptation may help in efficiently integrating adaptation into existing
management and decistomaking processg®hmed and Fajber 2009, Dovers 20IMgble 9
belowshows some examples onloenefits related tthe public health policies.
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Table9. Examples of (posAR4) research studies on-t@nefits of climate change mitigation and public health policies

Cobenefit category Benefits for health Benefits for climate ‘

Reductionof co-pollutants from
household solid fuel combustio

Potentially reduce exposures that a
associated with disease, chronic a
acute respiratory illnesses, lur
cancer, low birth weight and stillbirths
and possibly tuberculosis

Reduces CAP emissio
associated with householc
solid fuel use including CO
SO, black carbon, and CH4

Bell et al. (2008); Wilkinson et &
(2009); Lefohn et al. (201(
Venkataraman et al(2010); World
Health Organization Regional Offi
for Europe (2010); Po et al. (201!
Anenberg et al. (2012)

Reduction of greenhouse gas
and associated epollutants
from industrial sources, such &
power plants and landfills, b
more efficient generation ol
substituion of low carbon
alternatives

Reductions in healtdlamaging ce
pollutant emissions would decreas
exposures to outdoor air pollution an
could reduce risks of cardiovascul
disease, chronic and acute respiratc
illnesses, lung cancer, and preter
birth

Reductions in emissions (
CO2, black carbon, CO, Ct
and other CAPs

Bell et al. (2008); Apsimon et a
(2009); Jacobson (2009); Puppim
Oliveira et al. (2009); Smith et ¢
(2009); Tollefsen et al. (200¢
Dennekamp et al. (2010); Jacobs
(2010); Nemet et al. (2010); Rive a
Aunan (2010); Shonkoff et §2011);
Shindell ¢ al. (2012); West et al
(2012, 2013)

Energy efficiency. Actual ener
reduction may sometimes b
less than anticipated becaus
part of the efficiency benefit i
taken as more service

Reductions in fuel demand potential
can reduce emissions of CA
as®ciated with fuel combustion ant
subsequent exposures to pollutan
that are known to be health damagin

Reductions in emission of CA
due to decreases in fue
consumption

Markandya et al. (2009); Wilkinson
al. (2009)

Increases in active travel ar
reductions in pollution due tc
modifications to the built
environment, including bette
access to public transport an
higher density of urban
settlements

Increased physical activity; reduce
obesity; reduces noxmommunicable
disease burden, health servicests
averted; improved mental health
reduced exposure to air pollutior
increased local access to essen:
services, including food store
enhanced safety

Reductions of CAP emissio
associated with vehicls
transport; replacing existing
vehicles with laver emission
vehicles could reduce a
pollution

Babey et al. (2007); Reed al
Ainsworth (2007); Kaczynski al
Henderson (2008); Casagrande et
(2009); Jarrett et al. (2009); Rundle
al. (2009); Woodcock et al. (200¢
Durand et al. (2011); Grabow et.
(2011; McCormak and Shiell (201
Jensen et al. (2013); Woodcock et
(2013
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Healthy low greenhouse g¢
emission diets, which can hay
beneficial effecs on a range o
health outcomes
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Cobenefit category Benefits for health Benefits for climate ‘

Reduced dietary saturated fat in son
populations (particularly ~ rbm
ruminants) and replacement by ple
sources associated with decreased r
of (ischemic) heart disease, strok
colorectal cancer (processed me
consumption). Increased fruit an
vegetable consumption can reduc
risk of chronic diseases, Reduced C
missions due to a decreased dema
for ruminant meat products woulc
reduce tropospheric ozone

Reductions in CO2 and CI
emissions  from energy
intensive livestock systems

McMichael et al. (2007); Friel et
(2009); Sinha et af2009); Smith anc
Balakrishnan(2009); Jakszyn et ¢
(2011); Hooper et al. (2012); Pan
al. (2012); Su et al. (20121)

Greater access to reproductiv
health services

Lower child and maternal mortalit
from increased birth intervals an
shifts in maternal age

Potentially slower growt of
energy consumption  ant
related CAP emissions; le
impact on land use change, et

Tsui et al. (2007); Gribble et ¢
OHNNnpOT t NI GF 6
(2010); Diamorgpmith and Potts
(2011); Potts and Henderson (2011
Kozuki et al. (2013)

Increases in urban green space

Reduced temperatures and heat islal
effects; reduced noise; enhance
safety; psychological benefits; bette
selfperceived health status

Reduces atmospheric CO2 \
carbon sequestration in plan
tissue and soil

Mitchell and Pophan (2007); Babey
et al. (2008); Maas et al. (2009
vanden Berg et a[2010); van Diller
et al. (2011)

Carbon sequestration in fore:
plantations reducing emissior
from deforestation and
degradation, and carbon offse
sales

Poverty alleviation and livélood/ job
generation through sale of clea
Development Mechanism an
voluntary market credits. Ameliorat;
declines in production o]
competitiveness in rural communities

Reduces emissions of CAPSs ¢

promotes carbon
sequestration through
reducing emissions from

deforestation and degradatior

Holmes (2010); Ezzirte-Blas et al.
(2011)

Note: CAP = climatatering pollutant
Source: IPCE'AR1L
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284. The CBA for the sector (explained in more detaiAimex 3 focuses on the assessment

of soft adaptation meass. The benefits gained as a result of their implementation are best
exemplified through the quantification afnumber oimain performance indicatorsyrrent
expenditure for hospitals; current eudatient health expenditureurrent expenditure through

the system of retail sale in pharmacies, optical and sanitary shops; current expenditure on
curative and rehabilitative cgr& hese are assumed to be positiMee net present value (NPV)

in Table 10 illustrates the monetary value of avoided losses assaltref implemented
adaptation measures, while the cost effectiveness quantifies the benefits achieved in relation to
the required investments/coéts.

Tablel0. Benefits of adaptation measures in the Human health sector until 206Q/( € > YA f{ ft A 2 Y

Climate scenarios NPV Costeffectiveness
0 emi.) (Benefit/Cost ratio)

Realistic scenario2°C 5.01 1.10
Optimistic scenario 2°C 9.04 1.18
Pessimistic scenarig°C 0.984 1.02
Realistic scenariag4°C 107.27 3.21
Optimistic scenario +4C 118.99 3.45
Pessimistic scenari®4°C 95.548 2.96

285. The projectionshowsthaton averageunderthe +2°C realisticscenariothe total cash
flow in NPV is U5.0 millionandu 1 @ Tillion under theealisticscenaricat +4°C.Underthe
optimisticscenan the projectedcashflow in NPVis U 9 milion at+2°Caverageandd 1 ©8
million at +4°C average Even in the pessimisticscenariothe future cashflow in NPV is
projectedatu 9 &héusandat+2°Candi95.5 millionat+4°C.

286. Inthisanalysisthecosteffectivenes®f theadaptatiormeasuress usedto quantifythe
effectof investmentsindereachscenarid”® Underthe +2°C realisticscenariathe benefit/cost
ratiois U1.10(thatis, the benefitachievedoer Eurospent),andi 21 under the-4°Crealistic
scenario.The benefitis higherat +4°C temperatureise. In that case the benefitis i 3 . pér5
one Euro of investmentunderthe optimistic scenaricandt 2 . p@r®ne Euro of investment
underthe pessimisticscenario.A higher effect of investmentss observedunderthe +4°C
scenariobecausethe averageair temperatureduring 1991 2015 has alreadyincreasedby
+1.6°C.Thus,to date,thelevel of the +2°C scenarichasalreadyalmostbeenreached.

287. The overall effects of the adaptation measures will be saging as a result of
potentially decreased health damage from climate change. The NPV calculation shows that
investments in adaptation measures are economically efficient. Moreover, adaptation measures

44The NPV of an adaptation option is given by the present value of the estimated benefits and costs. If NPV is more than zero,

this indicates that the investment is efficient and incremental benefits of adaptation exceed the inoesoarta costs. If

NPV is <0 or B/C is <1, then the adaptation measures add no net benefithontlae@ Healthsector. If NPV is >0 or B/C is

>1, then it adds positive benefits. The positive value of NPV confirms that investments for adaptationeme effic

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 present value of the optionés benefits is | ar
45 Thecosteffecivenesgefersto all measures.
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are important for effective health preparedness @&sphanse to climate change. Benefits
calculation of adaptation measures to climate change provide overall estinthes@inomic
dimensions of th@roblem andllustrate the relative costs of climate change effects of human
health.

3.3.4. Efforts

288. CCA in the halth sector requires considerable mditiectional efforts targeting the
different health adaptation areas: Changing or developing specific regulations, stand@sls, c
plans, policy or progras) Development of Institutional frameworlksr the health sector;
Raising of awareness, competency and skills of human resourcdee imealth sector;
Improvemenof infrastructure resources thehealth sector; Introducing high technologies and
innovations; Working in partnershgmdCooperation; Working with vulnerable grouptealth
prophylaxis and controlling of health status; Research; Data collecting and monitoring; Public
educationrandawareness outreach; Early warning systems; Relevant medical treatviedint;
managing of emergency responaed so on

289. The efforts refeing the human health sector are qualitatively assesseabie 8.

3.3.5. Indicators for measurement

290. Indicators for measurement of health adaptation to climate change indicate two groups
of adaptation actions: building adaptive capacity and delivering adapétatimms. The first

group considers specific sectoral capacity actions, as well as actions diresmeézonomic
parameters of health vulnerability. The second group measures prevention activity, actions to
reduce exposure and response treatment. Aaspa between ains directed to eaabf the

two kinds of health impactinglimate changghenomena EPCC and CCErs i should be
consideredhs well(Table8).

3.3.6. Institutional arrangements

291. Institutions are composed of tangible formal procedures, lawsegdhtions and tacit
informal values, norms, traditions, codes, and conducts that shape expectations and guide
actions among actors and organizations, serving as manifestations of inst{fDtrosn 1990,

Dovers and Hezri 2010A key role that institubns play in facilitating adaptation is through

legal and regulatory responsibilities and authorities. Adaptation can also be constrained owing
to the complexities of governance networks that are often composed of multiple actors and
institutions such asayernment agencies, market actors, NGOs, as well as informal community
organizations and social networi8osenau 2005, Adger et al. 2009, Juhola and Westerhoff
2011, CarlssoiiKanyama et al. 2013, Se&odriguez 2013) Coordination among these
different ators is important for facilitating adaptation decision making and implementation.

292. The main institutions in Bulgaria involved in the identified adaptation tgpdeptions
will be all health stakeholderkigure 10from Chapter 2). The main role is to Hayed by the
Ministry of Health (with itscentersandexecutive agenci¢stogether with thMoEW, Ministry
of Justice andMinistry of Finance, which will be responsible for the genetmhate change
andhealth adaptation policies, strategies and regafadocumentation.

293. The second group of stakeholders is constitutethépational and regional offices of
the Health Insurance Fund, professiomaganizations municipalities and VHI& They will
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implement the CCA policy daheregional and local level@xcept for the national NGOs). An
effective and efficient network among all institutions should be created for the better
coordination of all adaptation measures.

3.3.7. Consequences from no action/maladaptation

294. Maladaptation arises in many fornisit severabroad causes can be identified. Actions

that may benefit apecificgroup, or sector, at gpecifictime may prove to be maladaptive to

those same groups or sectors in future climates or to other groups or sectors in existing climates.
For example, someedelopment policies and measures that deliver gbort benefits or
economic gains but lead to greater vulnerability in the medium to long term, such as in cases
where the construction @hard infrastructure reduces the flexibility and the range ofriitu
adaptation options. Another cause of maladaptation is the failure to account for multiple
interactions and feedbacks between systems and sectors leading to inadequate or inaccurate
information for developing adaptive responses. Maladaptation may atsw icthe true
potential of an option or a technology is unduly eesphasized, making it oveated.

295. As examples of maladaptation, failure to take measures to reduce the impact of extreme
temperatures or improper adaptation of the urban environmerrimd) about deterioration of

human health and increase the risk of loss of life. This risk is greater for health in cities where
urban sprawl has reached forest areas. The poor management of urban water supply systems
will increase the risk for populaticand public health respectively from shortages of necessary
guantities of good quality water. Delaying the supply of necessguipment andtapacity

building of the natural disasters risianagement uniend disaster recovecgnterwill greatly
hampettheir work, lead to loss of staff, make emergency interventions inadequate and increase
the number of victims and the scope of damages. In addition to specific measures, it is necessary
to follow up to the consequences of Aorplementation of regional argpatial development
policies which are indirectly related to climate change and impacts on human health.

3.4. Crosscutting Issues,Trade-Offsand Synergies ofAdaptation Options

296. Some of the possible measures for adapting to climate change lie outside ¢he dire
control of the health sector. They are rooted in areas such as sanitation and water supply,
education, agriculture, trade, tourism, transport, development and housingekttal and
crosssectoral adaptation strategies are needed to reduce tidigddtealth impact of climate
change. A policy analysis will determine the feasibility of and priorities among these options.
In general, many of the policies and measures identified also promote sustainable development.

297. Other secto® including ecosystemswater supply and sanitation, agriculture,
infrastructure, energy and transportation, land use management, and qtlagran important
part in determining the risks of disease and injury resulting from climate change.

298. Within the context of the EuroHEATrpject, a review of public health responses to
extreme heat in Europe identified transport policies, building design, and urban land use as
important elements of national and municipal heat wave and health actiorf\Wwld@s2009)

A study examining welegablished interventions to reduce the urban heat island effect
(replacing bitumen and concrete with more hrediective surfaces and introducing more green
spaces to the city) estimated these would reducerblie¢d emergency calls for medical
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assistane by almost 50percent(Silva et al. 2010) Urban green spaces lower ambient
temperatures, improve air quality, provide shade, and may be good for menta(Viaaltien
Berg et al. 2010)However, the extent to which changes in these factors reduce &eat w
related morbidity and mortality depend on location. A study in LondangdKingdom found

that the built form and other dwelling characteristics more strongly influenced indoor
temperatures during heat waves than did the urban heat island @ikonhomou and
Wilkinson 2012)

299. A review of foodaid programs indicates that a rapid response to the risk of child
undernutrition, targeted to those in greatest need, with flexible financing and the capacity to
rapidly scale up depending on need, may redaeaging health consequend@dderman

2010) Communitybased programs designed for other purposes can facilitate adaptation,
including DRM. In the Philippines, for example, interventions in {meome urban settings

with the potential to reduce the harméifects of climate extremes on health include savings
schemes, sma#ficale loans, hygiene education, local control and maintenance of water supplies,
andneighborhoodevel solid waste management strate@izsdman et al. 2010}t is important

to note tlat CCM in other sectors may influence health in a positive marfoeekample re-
vegetation of watersheds to improve water quality), or on occasion, exacerbate healfibrrisks (
example urban wetlands designed primarily for flood control may promotejnitusbreeding)
(Medlock and Vaux 2011).

300. Interdependencies between human health and s¢ogors ishownin Table 11.

Tablell. Interdependencies between man health and other sectors

Affecting C HUMAN HEALTH

SN Positivel Negativel
(see below) y gatively
Threats to the food due to the:
o more droughts;
L ) o heavy rains;
More qualitative nourishmen )
) o floods;
; due to the: ]
Agriculture .o extremely high and/or low temperatures
o Longer season of vegetation _
. : o shorter season with snow cover
o New agriculture species _
o late spring frosts
o wind storms
o hails
Improved parameters ¢
natural environment becaus
of:
o increasing of som( o Pollens;
Biodiversity & @ biodiversity richness; o Invasion of harmful phytospecies
Ecosystems | o new herb species o Invasion of harmful zospecies
o Hedthy sport and ecreation
in natural environment;
Regulation of micrelimate in
built environment
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Affecting C HUMAN HEALTH

Pl STE Positively Negatively
(see below)
Less air pollution due to th
green energy by reason of:
o more intensivesolar radiation; o Threatening situations to human health
Energy o increased frequency of stror  due to sudden power outages due to

winds; extreme weather events
o better climatic conditions fo
az2zY¥YS aSYSNHe¢
o New forest species and long , ajr poliution from forest fires

vegetationperiod oweing t0: | | pisease or extinction of some forest spec

Forestry o More inten_sive solar radiatiol | ~onditions for the development of son
o Changes in temperaturand o el species

humidity conditions

o Opportunities  for dnger| o Damage of tourism infrastructure due
Tourism summer tourist season some emergency weather manifestations

o Longer period for herb tourisr o Shorter winter tourist season

o More regular winter o Deteriorated air quality due to accelerati
Transport transportati_ons d_ue to the the_ reactions between the pollutants
longer periods with dry an| emitted by the transport under the change
warmer weather thermal and humidity conditions
Urban o More green space because o Increasing thentensity of the heat islands
Environment the longer warm season o More air pollution at higher temperatures
o Floods;
o Insufficient water quantities;
o Longer period for watero Conditions for water pollution at intensiv
Water sports and recreation in th rains;
open o Invasion of harmful watespecies (phyto
and zoe) at floods, draughts, higher wat
temperatures

3.5. Priority Setting Approach

301. Identification of CCA options is an important step in the process of establishing
resilience to climate change. However, it is not realistic to expecalthdentified adaptation
options can be implemented simultaneously. Therefore, adaptation options are normally scored
to establish a priority order for their implementation. In the framework of this report, following
EU guidance, the adaptation optiongafically identified for thehuman healttsectorhave
beenprioritized

302. In support of the priority setting a priodétion meeting was organised in Sofia in
October 2017, inviting a variety of stakeholders from the sector. The meeting used a basic
versim of the multicriteria 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 complagrpsothat are
characterised by a mix of monetary and imoonetary objectives. MCA breaks down options
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into more manageable pieces by using a set of criteria. The two groups of criteria used for the
anal ysis were those of 0 M eanto ed@mreomie, fsocials @nd fur
environmental benefits, and o0l mpl ementation
institutional, technical, and technological risks. This approach allows data and judgements to
focus on the separate pieces thattaen reassembled to present a coherent overall picture.

303. In carrying out MCAthatiss6 scoring the different adapt
benefited from the presence of stakeholders with professional knowledge and experience in the
sector. Nevertheks, this priority 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 sesfmecificCCA options. Secondjot all those

who were invited to the prioration 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 foundedrss. Therefore, the current priority list only
serves as a O0first feeld® about the main dire

304. At a later stage further attention should be paid to the priority setting process, both for
this sector as across all econom sectors that play a QCAl e in
actions.

305. The five main priority adaptation options that were tentatively and indicatively
identified for thehuman healtlsector are:

1) Amending/ developing legislation, regulations, standard$egoplans, policies and/or
programmes

2) Monitoring and collecting of data;
3) Public education and awareness outreach

4) Working in partnership and cooperation: inrteand intersectoral (local, national and
international);

5) Carrying outresearch/raising knowlgé-base.

3.6. Conclusions

306. Successful adaptation of health and the health sector to climate change depends on the
degree of individual awareness and understanding of the problem, the availabiigffettive
response strategy, and the availability of resesirinformation and initiatives for their actual
implementation. The main challenges in the development of adaptation strategies for the health
sector in Bulgariaelate toa wide variety of climatially driven health effects, with large
differences in clnate andsocioeconomicconditions acrossthe country, and with great
uncertainty regarding further changes of clirrsgasitive health risks. In addition, the
protectionof human health againgihe negative effects of the changing climh#snot yet
resutedin a specific regulatory framework, with adequate knowledge of the problem in medical
circles, with adequate understanding among the population, with adequate medical and urban
infrastructure, withaspecialized information base, with I@ecioeconomiwulnerability of the
population, with targeted research and resaltgl so onin this contextjt is indicated that

action to adapt the health and healthcare sector in Bulgaria to climate shantgbe geared

toward improving the adaptation capagitythe followingsevencategories:
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LegalNormative Capacity

Administrative Organizational anéfinancialCapacity
Professional capacity

Information Communication andechnologicalCapaciy
Infrastructure (built and natural environme@gpacity
Socioeconmic Capacity

G Mmoo w >

Research Capacity

307. On atemporal basis, health adaptation to climate change should be consistent with the
National Health Strategy horizons, the plans for development of the terradrahistrative

units in the countrythe EU Health PolicAgenda and the WHO agenda. It is expected that the
first period of health adaptation in Bulgaria will cover 204@22, after which it will be possible

to evaluate the results and to identify further actions



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

References

Abraham WM, Bourdelais AJ, Ahme#l, Serebriakov I, Baden. 2005a. Effects of inhaled
brevetoxins in allergic airways: toxallergen interactions and treatment. Environ
Health Perspect 112:68237.

Adger, W.N., S. Dessai, M. Goulden, M. Hulme, I. Lorenzoni, D.R. Nelson, L.O. Naess, J.
Wolf and A. Wreford. 20009. AAre there S
C h a n glimatc Change®3 (3 4): 335 354.

Adler, P. and WWills, 2003. The History of Arthrope8orne Human Diseases in South
Carolina.American Entomologis16 228.

Ahmed, Sand E. Faj ber . 20009. AEngendering Adapt
| n d Gendeband Developmeih? (1): 33 50.

Al der man, H. 2010. ASafety Nets Can Help Ad
Cl i mat e VThe JowralioflNuttiop 140 (Supplement 1): 148%52S.

Al-Harthi, S.S., et al. 199t J Cardiol37 (2): 1514.

Astr°m, C., H. Orru, J. Rockl®°v, G.-R8atedandbe
Respiratory Hospital Admissions in Europe in a Changing Climateealth Impact
As s e s sBiMé& Operd (1): e001842. doi: 10.1136/bmjop2A12001842.

Baccarelli A, Martinelli I, Zanobetti A, Grillo P, Hou-E, Bertazzi PA, Mannucci PM,
Schwartz J. Exposure to particulate air pollution and risk of deep vein thrombosis.
Archives of Internal Medicin2008;168(9):92027.

Bacon RM, Kugeler KJ, Mead PS. Surveillance for Lyme disedsaited States, 1992006.
MMWR Surveill Summ 2008;57(No. S80): I 9.

Ballester, F., Julio Dias and Jose Moreno, 2006, Climatic change and pedlih: scenarios
after the coming into force of the Kyoto ProtocahetaSandria, 20,Supplement 1:
1601 174.

Barker, T et al. 2007Technical Summary. Climate Change 2007: Mitigatidantribution of
Working Group Il to the Fourth Assessment Repdrthe IPCC (Intergovernmental
Panel on Climate Change). Cambridge, United Kingdom and New York, NY,
Cambridge University Press.

Barnett, A. G. 2007, Temperature and cardiovascular deaths in the US elderly: changes over
time. Epidemiologyl8(3): 369 372.

Bassil, D. C. Cole, R. Moineddiet al, Temporal and spatial variation of healated illness
using medical dispatch dat&nvironmental Researckiol. 109 no.5, pp.600' 606.

Batterman S, Eisenberg J, Hardin R, Kruk ME, Lemos MC, Michalak AM, MukhBrjeenne
E, Stein H, Watkins C, Wilson MI[2009. Sustainable control of watelated infectious
diseases: a review and proposal for interdisciplinary héaltled systems research,
Environmental Health Perspetii7 (7): 10281032.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Benmarhnia, T. et al.®1 5 . A Vul n e rRaelated|Mortality: A Systehhatia Review,
MetaAnalysis, and MetdiR e g r e s s i 0 fEpidemiaogy?69d): 831 93.

Ber ko, J . et al . 201 4. fDeat hs Attributed to
States, 20020100 Nat i onal Heal th Statistics Rep
National Center for Health Statistics, U.S. Centers for Disease Control and Prevention
(July 30).

Bjornberg, Arne. 2017Euro Health Consumer Index 2016, Repdtealth Consumer
Powerhouse, ISBN7891-9806875-7.

Black, P. H., Garbutt LD, 200&tress, inflammation and cardiovascular diseh&sychosom
res52 (1): 1 23.

Blanton JD., Palmer D, Rupprecht (E. 2008 .Rabies surveillance in the United States during
2007, Journaam Vet med ass@33 (6): 884897.

Bolund, P. and Sven Hunhammar. 1999. Ecosystem services in urbaicafegial
Economic229: 293 301.

Bosell o, F., R. J. Nicholl s, J. Ri chards, R.
Climate Change in Europe: Skavel Ri s @imatic Changell2 (1): 6381. doi:
10.1007/s1058411-03401.

Boxall, A. B. A., Hardy, A., Beulke, S., Boucard, T., Burgin, L., Falloon, P\Willjams, R. J.
(2009). Impacts of Climate Change on Indirect Human Exposure to Pathogens and
Chemicals from Agriculture. Environmental Health Perspectives, 117(4),1 508
514.Brezel, A. J. et al. 2005. In Encyclopedia of World Climatology, edited by Je Oliver.
Springer: Dordrecht, The Netherlands, XX, p. 8541518 Brodie, E.C., Gulland, F.M.

D., Greig, D.J.Hunter, M., Jaakola, J., St Leger, J., Leighfield, T.A., and Van Dolah,
F.M. 2006. Domoic acid causes reproductive failure in California sea lions (Zalophus
californianus).Marine Mammal Science 22(3): 7007.Brook R. D.Cardiovascular
effects of air poliition. Clinical Science (London) 200815:175 187Burke, K. E. and

H Wei. 2009. Synergistic damage by UVA radiation and pollutdmtsicol ind Health

25 (45): 219 224.

Bytomski JR, Squire DL. 2003. Heat illness in childi@arr Sports Med Rep (6): 32i 324.

CarlssorK a ny a ma , A. , H. Carl sen, and K. H. Drebor
Change Adaptation: Resul ts fRutores49Co2%. e St ud

CarodArtal, F.J. 2007. Ictus de causa infecciosa en el tr&sesta De Nawlogia 44 (12):
755 763.

Carter, T. R., M. L. Parry, H. Harasawa, and S. Nishioka. 1821C Technical Guidelines for
Assessing Climate Change Impacts and Adaptatidad. of the IPCC Special Report
to the First Session of the Conference of the Padi#ise UN Framework Convention
on Climate Change, Department of Geography, University College London, London.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Chen, C., I. Noble, J. Hellmann, J. Coffee, M. Murillo, and N. Chawla. 20&bersity of
Notre Dame Global Adaptation IndeRountry Index Teahical Reporthttp://index.nd
gain.org:8080/documents/wdhin_technical_document 2015.pdf

Christiansen, L., A. Ray, J. Smith, and E. Haites. 2@t2essing Interational Funding for
Climate Change Adaptation: A Guidebook for Developing Countéeglebook Series,
TNA (Technology Needs Assessment) Project implemented by (UNEP) United Nations
Environment Programme and (URC) UNEP Risg Centre on Energy, Climate and
Sustainable Development, and funded by the GEF (Global Environment Facility).
UNEP RIS@ Centre, Roskilde, Denmark, pp. 65.

Ciscar, J. C., A. Iglesias, L. Feyen, L. Szabo, D. Van Regemorter, B. Amelung, R. Nicholls, P.
Watkiss, O. B. Christensen, R. Dankeks,Garrote, C. M. Goodess, A. Hunt, A.
Mor eno, J. Ri chards, and A. Sori a. 2011.
Cl i mat e Ch a nRyoeeedings oEtheNatipnal Academy of Scied®8s(7):
2,678 2,683. doi: 10.1073/ pnas.1011612108.

Clar, C, A. Prutsch, and R. Steurer. 2013. ABar
Climate Change Adaptation: A Missed Opportunity of Scientific Knowledge
Br ok er ag é&atwal Resources Forum 37: 1 18.
http://onlinelibrary.wiley.com/do0i/10.1111/14-8047.2013/full

Confalonieri, U. et al . 2007. AHuman Heal th
Adaptation and Vulnerability. o Contribut

Assessment Report of the IPCC (Intergovernmental Panel on Climate Change), edited
by Parry, M. et al. Cambridge University Press: Cambridge. pp 4391

Costello, A. et al. 2009. Managing the health effects of climate ch@ihgd,ance873 (9676):
1693 1733.

Costello S, Cockburn M, Bronstein J, Zhang X, Ritz B. 2009. Parkinsoresdiaad residential
exposure to maneb and paraquat from agricultural applications in the central valley of
California,Am J epidemiol 69 (8): 919926.

Craun, G. F.Rebecca L. Calderonl. 2006. Observational epidemiologic studies of endemic
waterborne risk cohort, caseontrol, timeseries, and ecologic studids\Water Health
4 (Supplement 2): 10119.

Dédmat o, G, G. Liccardi, M. ReBpoatorg Medicin@b {79 M. C:
6061 611.

D'Amato G, Cecchi LEffects of climate change on enviroamal factors in respiratory allergic
diseases. 200&linical and Experimental Allerg$8 (8): 12641274.

Davido, A., Patzak, A., Dart, T., Sadier, M.
Risk factors for heat related death during the Aug@83 heat wave in Paris, France,
in patients evaluated at the emergency department of the Hbpital Européen Georges
Pompidou. Emergency Medi@nJournal: EMJ, 23(7), 51518.



http://www.eufunds.bg/
http://index.nd-gain.org:8080/documents/nd-gain_technical_document_2015.pdf
http://index.nd-gain.org:8080/documents/nd-gain_technical_document_2015.pdf

Climate Change Adaptatioii Assessment of theluman Health Sector

Robert E. Davis, Paul C. Knappenberger, Wendy M. Novicoff, Patrick J. Mich&2. 2
Decadal changes in healated human mortality in the eastern United Staiés)ate
Researcl22 (2): 179184.

Department of Health and Ageing. 20@hvironmental Health Risk Assessmé&idelines
for Assessing Human Health Risks from Environmeétdiaiards. Department of Health
and Ageing, Canberra, Australia.

Dimova, A. Rohova, Mutafova, Atanasova, Koeva, Panteli, Ginneken, Bodgaria: Health
System Revieturopean Observatory on Health System and Policies.

Dodman, D., D. Mitlin, and J.C. Rayo€ o . 2010. AVicti ms to Vi
Opportunities: Communitd r i ven Responses to Climate C
International Development Planning Revid®/(1): 1 26, doi:10.3828/idpr.2009.10.

Donat, Alexander, Yang, Durre, Vose, and Cae2813. Global LandBased Datasets for
Monitoring Climatic Extremes. American Meteorological Society.
https://doi.org/10.1175/BAM®-12-00109.1

Dong S, Hwang HM, Shi X, Holloway L, Yu H. U\Wfduced DNA single strand cleavage by
1-hydroxypyrene and formatmo of covalent adducts between DNA and 1
hydroxypyrene. Chem Res Toxicol. 2008:585 593.Douglass, R.J., C.H. Calisher
and K.C. Bradley. 2005. Staby-state incidences of hantavirus pulmonary syndrome
in the United States, 1993004. Vectotborne Zoonot Dis., 5(2): 18892.Dovers, S.
2010. ANor mal i Gldbal gnvirAronantat Changkh 4 6. 0

Dovers, S.R. and R. Hezri . 2010. Alnstitutio
Ad a pt aWNileydnterdisciplinary Reviews: Climatic Chaag (2): 212 231.

Dwight RH, Semenza JC, Baker DB, Olson BH. Association of urban runoff with coastal water
guality in Orange County, California. Water Environment Res. 20032 90.

Dwi ght , R. H. , D. B. Baker , JlthE@ects Asoaided z a, a
with Recreational Coast al Wat er Use i n Ur
of Public Health 94:56%67.

Ebi, K. et al. 2004. Global Climate Change and Public Heialtld, Biometeoro9 (1): 48 58.

Ebi, L., D.M. Mills, JB. Smith, and A. Grambsch. 2006. Climate change and human health
impacts in the United States: An update on the results of the US National Assessment.
Environmental Health Perspectives 114 (9): 13B24.

Ebi, K. et al. 2008Analyses of the Effects of Gl Change on Human Health and Welfare
and Human Systenld.S. CCSP (Climate Change Science Program) and Subcommittee
on Global Change Research, edited by J Gamble. et al. UsePa: Washington, DC.

Ebi, K. L. 2008. A Adapt-BdaiedCases@bBatrieal Digease, Cl i m:
Mal nutrition, aGlothalizdteonh aand Healtd:9.n 203 0. O

EC (European Commission). 200Birst Report on the Harmonisation of Risk Assessment
ProceduresPart 1: The Report of the ®&Groepnt i fi c
on Harmonisation of Risk Assessment Procedures in the Scientific Committees advising



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

the European Commission in the area of human and environmental health.
http://europa.eu.intomm/food/fs/sc/ssc/out83 en.pdf

EEA (European Environment al Agency) . 2017. f
in Eur ope. daséddmepartndi cat or

Ellis, F.P. 1976. Heat iliness. |. Epidemiologsans r soc Trop med HydO (5 6): 402 411.

Eskenazi B, Rosas L, Marks A, Bradman A, Harley K, Holland N, et al. 2008. Pesticide
toxicology and the developing braidasic clin Pharmacol Toxicdl02 (2): 22836,

EstradaPefia, A. 2002. Increasing habitat suitability in the United States for thehat
transmits Lyme disease: a remote sensing appré&amutiron Health Perspec10 (7):
635 640.

Jacob, D. et al. 201£URO-CORDEX: new higkresolution climate change projections for
European impact research. Regional Environmental Change, Volunssaé,?2, pp

563578. Fankhauser, S., J. B. Smit h, and R
Change: Some Si mpl e Rul es EcotogicdlEcodomicsAdapt
30: 67 78.

Faust, E. 1949. IMalariology, A Comprehensive Survey of all Aspectshif Group of
Diseases from a Global Standpqietlited by M.F. Boyd. Saunders: Philadelphia, p. 2
V. (Xxi, p. 1643).

Fleming LE, Kirkpatrick B, Backer LC, et al. 2007. Aerosolized-tidd toxins (brevetoxins)
and asthmaChest131 (1): 18794.

Fouillet A, Rey G, Laurent F, Pavillon G, Bellec S, Guihenr&ogyaux C, Clavel J, Jougla E,
Hémon D.2006. Excess mortality related to the August 2003 heat wave in France.
International Archives of Occupational and Environmental He&@H1): 16 24.

Fritze JG, Blahki GA3,4, Burke S5, Wiseman J2. 2008. Hope, despair and transformation:
Climate change and the promotion of mental health and wellbleind.ment Health
syst2 (1): 13.

Fuessel, H. M. , R. J. T. Kl ei n, anldgHaélth, L. Eb
in Menne, B. and Ebi, K. L. (eds.flimate Change and Adaptation Strategies for
Human Health Steinkopff Verlag, Darmstadt, pp.i4a2.

Gage KL, Burkot TR, Eisen RJ, Hayes EB. 200Bmate and vectorborne diseasés J Prev
med35 (5): 436450.

Garland C, Gorham ED, Mohr SB, Garland FC. 2009 Vitamin D for cancer prevention: global
perspective, Ann Epidemiol. Jul;19(7):4883.Simon N. Gosling Email author, Jason
A. Lowe, Glenn R. McGregor, Mark Pelling, Bruce D. Malamud. 2009. Associations
betveen elevated atmospheric temperature and human mortality: a critical review of the
literature.Climatic Change2 (3 4): 299 341.

Gregory PJ, Johnson SN, Newton AC, Ingram JS. 2009. Integrating pests and pathogens into
the climate change/food security déd.J exp Bo60 (10): 28272838.



http://www.eufunds.bg/
http://europa.eu.int/comm/food/fs/sc/ssc/out83%20en.pdf

Climate Change Adaptatioii Assessment of theluman Health Sector

Hal |l egatt e, S. 20009. AnStrategies tGiobalAd a pt
Environmental Chang#&9 (2): 240247.

Handal AJ, Lozoff B, Breilh J, Harlow SD. 2007b, Neurobehavioral development in children
with potental exposure to pesticideg€pidemiology. 18(3):31320Hardin, B. D.,
Kelman, B. J. and Saxon, A., 2003, "Adverse human health effects associated with
molds in the indoor environment¥,Occup Environ Med45(5):4708. Health Canada.
2002. National HealthImpact and Adaptation Assessment Framework and Tools.
Ottawa: Climate Change and Health Office, Health Canada.

HIT profile of Bulgaria.
http://www.hspm.org/countries/bulgaria22042013/livinghit.aspx?Section=6.1%20Anal
ysis%200f%20recent%20reforms&Type=Sewtio

Houghton, J.T., Y. Ding, D.J. Griggs, M. Noguer, P.J. van der Linden, X. Dai, K. Maskell, and
C.A. Johnson (eds.). 2001. Climate Change 2001: The Scientific Basis. Contribution of
Working Group | to the Third Assessment Report of the Intergovernmermial Ba
Climate Change Cambridge; New York: Cambridge University Press. x, p. 881.

IPCC (Intergovernmental Panel on Climate Change). 2007.

Impacts, Adaptation and Vulnerability. Working Group Il.eds.. Parry M., O. Canziani, J.
Paluticoff, P. van der Linde and C. Hanson, Cambridge: Cambridge University Press.
iX.

IWGCCH (Interagency Working Group on Climate Change and Health). 2009uman
Health Perspective on Climate ChandeReport Outlining the Research Needs on the
Human Health Effects of Climateh@nge.

Jerrett M, Burnett RT, Pope CA 3rd, Ito K, Thurston G, Krewski D, Shi Y, Calle E, Thun M.
2009. Longterm ozone exposure and mortaliew England Journal of Medicir860
(11): 1085 1095.

Jones, R. and L. Mearns. 20@&sessing Future Climate RssAdaptation Policy Framework
Technical Paper 5, UNEP (United Nations Environment Programme), New York City,
NY. Final draft.

Juhol a, S. and L. Westerhoff. 2011. AChal l e
Multiple Scales: A Case Study of Netwo&ko ver nance i n two Europ
Environmental Science and Polity (3): 239247.

Kar, B.R. and B.A. Chandramoulil. 2008. Cognitive development in children with chronic
protein energy malnutritiolBehav Brain Funcé: 31.

Kay, D., A. Pruss, and QCorvalan. 2000Methodology for Assessment of Environmental
Burden of DiseaseReport on the iSee Session on Environmental Burden of Disease,
Buffalo, August 22. WHO/SDE/WSH/00.7, WHO (World Health Organization),
Geneva, Switzerland.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Kessler, R. C., Wai TeChiu, Olga Demler, and Ellen E. Walters. 2005. Prevalence, Severity,
and Comorbidity of 12Month DSMIV Disorders in the National Comorbidity Survey
Replication. Arch Gen Psychiatrg2 (6): 61727.

Kilbourne, E.M. 1999. The spectrum of illness duringtheavesam J Prev med6 (4): 359
360.

Kilbourne, E.M., Choi K, Jones TS, Thacker SB. 198k factors for heatstroke. A case
control studyJama247 (24): 333L6.

Kinney, P.L.etal. 20151 Wi nt er Season Mortality: Wil Cl |
Environ Res Letl0 (6): 064016 (2015), doi: 10.1088/174826/10/6/064016.

Kirkpatrick, B. , Currier, R. , Ni erenber g, I
Kirkpatrick, G. (2008). Florida Red Tide and Human Health: A Pilot Beach Conditions
Reporting §stem to Minimize Human Exposure. The Science of the Total
Environment, 402(1), 188. http://doi.org/10.1016/j.scitotenv.2008.03.03dstemann
T, Classen T, Koch C, Dangendorf F, Fischeder Bbeb J, Vacata V, Exner M.,

Microbial load of drinking water reservoir tributaries during extreme rainfall and runoff.
Applied and Environmental Microbiology, 2002. 68(5): p. 224987.

Komatsu K, Vaz V, McRIll C, Colman T, Comrie A, Sigel K, Clark T, RineM, Hajjeh. R,
Park B. 2003. Increase in coccidioidomycosi&rizona, 19982001 (Reprinted from
MMWR, vol 52, pg 109, 2003). Journal of the American Medical Association(1239
p. 15001502.Kotermanski SE1, Johnson JW. 20082+ imparts NMDA recepto
subtype selectivity to the Alzheimer's drug memantingdeurosci29 (9): 27749,

Kovat s, R. S., S. LIl oyd, A. Hunt, and P. Wat
Health in Europe and the Costs and Benef
Directorate General Research and Innovation (DG RTD) ClimateCost Project. Final
Report, The ClimateCost Project. Vol. 1.

Kovat s, R. S. et al . 2008. fiHeat ASnualdReveew and P
of Public Healthpp. 41 55.

Kovats, S.Ebi, K. L., and Menne, B. 20081ethods of Assessing Human Health Vulnerability
and Public Health Adaptation to Climate Changéumber 1 in Health and Global
Environmental Change Series. WHO (World Health Organization), Regional Office for
Europe, Copenham, Denmark.

Kozma, C. 2005.Neonatal toxicity and transient neurodevelopmental deficits following
prenatal exposure to lithium: Another clinical report and a review of the literétmmre.
J med Genat 132 (4): 4414.

KrousetWood, Marie A.lslam, TareqMutner, PaulStanley, ErinPhillips, AshliWebber, Larry
S. Frohlich, Edward D. et al. 2008.Medication Adherence in Older Clinic Patients
with Hypertension After Hurricane Katrina: Implications for Clinical Practice and
Disaster ManagemenfAmerican Journabf the Medical Science&36 (2): 99104.



http://www.eufunds.bg/
http://doi.org/10.1016/j.scitotenv.2008.03.032

Climate Change Adaptatioii Assessment of theluman Health Sector

Jan Kysely, Lucie Pokorna, Jan Kyncl and Bohumir Kriz. 2009. Excess cardiovascular
mortality associated with cold spells in the Czech RepuBMC Public Health119.
https://doi.org/10.1186/14724589-19.

Le Tetre A(1), Medina S, Samoli E, Forsberg B, Michelozzi P, Boumghar A, Vonk JM, Bellini
A, Atkinson R, Ayres JG, Sunyer J, Schwartz J, Katsouyanni K.. 2002.-©&hort
effects of particulate air pollution on cardiovascular diseases in eight Europeardcities.
Epidemiol Community Healtb6 (10): 778779.

Lefebvre KA(1), Tilton SC, Bammler TK, Beyer RP, Srinouanprachan S, Stapleton PL, Farin
FM, Gallagher EP. 2009. Gene expression profiles in zebrafish brain after acute
exposure to domoic acid at symptomaticl @asymptomatic dosesoxicol scil07 (1):

65 77.
Lehto, J. and A. Ritsatakis. 1999. fnfHealth I
Heal th Policy. o Conference on Health | mp.

Gothenburg, Sweden, Octobedi 31.

Leor J, Poole WK, Kloner RA. 199&udden cardiac death triggered by an earthqudée.
England Journal of Medicing34 (7): 4184109.

Lovell, M. A. 2009. A potential role for alterations of zinc and zinc transport proteins in the
progression of Alzhiener's diseasel alzheimers Did6 (3): 47183.

Luber, G. et al. 2008. Climate change and extreme heat eaentsPrev med35(5): 42935.

Lung, T. , C. Lavall e, R. Hi eder er ,-Hagard Dos i c
Regional Level Impact Assesent for Europe Combining Indicators of Climatic and
NonCl i mat i cGloRahEnvirgnenéntal Change3 (2): 522536.

Lynch SM, Mahajan R, Beane Freeman LE, Hoppin JA, Alavanja MC. 2009. Cancer incidence
among pesticide applicators exposed to butylatied\gricultural Health Study (AHS).
Environ Re<l09 (7): 860868.

Macdonald, R. W., D. Mackay, ¥-. Li, and B. Hickie.2003. How Will Global Climate Change
Affect Risks from LongRange Transport of Persistent Organic PollutaHtg®an and
Ecological RiskAssessmer@ (3): 643 60.

Maibach, E., Leiserowitz, A., Ros&enouf, C., Feinberg, G. & Howe, P. (2013) Global

War mi ngos Six Americas, September 2012.
University. New Haven, CT: Yale Project on Climate Change Communicatio
http://environment.yale.edu/climate/publications/8ixericasSeptember 2012

Martin-Latry K1, Goumy MP, Latry P, Gabinski C, Bégaud B, Faure |, Verdoux H.
2007. Psychotropic drugs use and risk of fre¢dted hospitalizatiorieur Psychiatry22
(6): 335 8.

Mathers C, Fat DM, Boerma JT World Health Organization. The global burden of disease: 2004
update. Geneva, Switzerland: World Health Organization; 2008L44i.p.Maucher,

J.M. and J.S. Ramsdell. 2007. Matesfethl transfer of domoic acid in rats at two
gestational time pointsEnvironmental Health Perspectived15(12): p. 1743



http://www.eufunds.bg/
http://environment.yale.edu/climate/publications/Six-Americas-September%202012

Climate Change Adaptatioii Assessment of theluman Health Sector

1746.McAloose D1, Newton AL. 2009. Wildlife cancer: a conservation perspddave
rev cancel (7): 517 26.

McGeehin MA, Mirabelli M. 2001. The potential impacts of climate variability and change on
temperaturgelated morbidity and mortality in the United States. Environ Health
Perspect 109(suppl 2):18839.

McPherson, E., Davillowak, Gordon Heisler, Sue Grimmond, Catherine Souch, Rich Grant,
Rowan Rowntree. 1997. Quantifying urban forest structure, function, and value: the
Chicago Urban Forest Climate Projddtban Ecosystems. 49 61.

McQuiston JH, Holman RC, McCall CL, et.aR006. National surveillance and the
epidemiology of human Q fever in the United States, 12084. Am J Trop Med Hyg,
75:36 40. Medlock, Jolyon M. & Alexander G.C. Vaux, Assessing the possible
implications of wetland expansion and management on mosguit@ritain, European
Mosquito Bulletin 29 (2011), 385.

Meinhardt, P.L. 2006. Recognizing waterborne disease and the health effects of water
contamination: a review of the challenges facing the medical community in the United
Stated Water Healtht (sipplement 1): 2i734.

Mendes CT, Mury FB, de Sa Moreira E, Alberto FL, Forlenza OV, -Det® E, et al. 2009.
Lithium reduces Gsk3b mRNA levels: implications for Alzheimer Disease. Eur Arch
Psychiatry Clin NeurosckEur Arch Psychiatry Clin Neuros2b9 (1):16i 22.

Mi hayl ova, R. A. 2014. AAnal ysis and Evaluat
Hu ma n HAanaysis amadEvaluation of Risks and Vulnerabilities of the Sectors of
the Bulgarian Economy to Climate CharlgeEW.

Miller DB, O'Callaghan JP2008. Do earhjife insults contribute to the laide development
of Parkinson and Alzheimer diseases? Metabolism 57 Suppl. 24S8&tephanie K
Moore, corresponding author, Vera L Trainer, Nathan J Mantua, Micaela S Parker,
Edward A Laws, Lorraine Backer, and Lora E Fleming. 2008. Impacts of climate
variability and future climate change on harmful algal blooms and human health.
Environmental Health: A Global Access Science Sour@eipplement 2): S4.

Naeem F (1), Mufti KA, Ayub M, Haroon A, SaifiF, Qureshi SM, Ihsan A, Chaudry HR,
Dagarwal Su, Kingdon D. 200%sychiatric morbidity among Afghan refugees in
Peshawar, Pakistan. J ayub med coll Abbottab&ad2): 23 5.

National Research Council (U.S.). 2008. Committee on Ecological Impacts of €{@hange.
Washington, DC: National Academies Press. xii, p. 57.

Gerald Niemi,1 Denice Wardrop,2 Robert Brooks,2 Susan Anderson,3 Valerie Brady,1 Hans
Paerl,4 Chet Rakocinski,5 Marius Brouwer,5 Barbara Levinson,6 and Michael
McDonald. 2004. Rationale for ldew Generation of Indicators for Coastal Waters.
Environmental Health Perspectiv&&2 (9): 979896.

OECD (Organization for Economic Cooperation and Development). 20(&2oving Policy
Coherence and Integration for Sustainable Developm@nChecklistOECD.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

O'Neill, M.S,, VevesA., Sarnatl.A,, ZanobettiA., GoldD.R., Economide$.A., HortonE.S,
and Schwart2. 2007. Air pollution and inflammation in type 2 diabetes: a mechanism
for susceptibility.Occupational and Environmental Medicié (6): 373379.

Oi konomou, E . and P. Wil ki nson. 201 2. i Model
|l sl and and the Ther mal Qual it yBuddingaddvel | i n
Environmenb7: 223 38.

Ostrom, E. 1990Governing the Commons: The Evabut of Institutions for Collective Action.
The Political Economy of Institutions and Decisions, Cambridge University Press,
Cambridge, United Kingdom, pp. 280.

Paci, D. 2014. AHuman Health I mpacts of Clim
Il Project, Report No. EUR 26494EN, Joint Research Centre, EC (European
Commission), Seville.

Paerl HW. 1, Huisman J. 200&limate. Blooms like it hotScience320 (5872): 5v58.

Pandey, Kiran. 201@Costs of Adapting to Climate Change for Human Health in Dgved
Countries.Washington, DC: World Bank.

Papanikolaou IC. (1), Hatzidaki EG., Belivanis S, Tzanakakis QN., Tsatsakis AV. 2005.
Lead toxicity update. A brief reviewed sci monifL1 (10): 32936.

Park SK., Kang D, BeaneFreeman L, Blair A., Hoppin JA., Sandler CP., et al. 2009. Cancer
incidence among Paraquat exposed pesticide applicators in the agricultural health study.
Int J Occup environ Health5 (3): 274 81.

Parry, M. and T. Carter. 1998. Climate Impact and Adaptation Asses$faethican, London.

Patz JA., CampbeliLendrum D, Holloway T., Foley JA. 2005. Impact of regional climate
change on human healtature438 (7066): 3107.

Patz JA., Vavrus SJ,, Uejio CK., McLellan SL. 2008.Climate change and waterborne disease
risk in the Great Lakes region of the U&n J Prev me@5 (5): 4518.

Peters A(1), Dockery DW, Muller JE, Mittleman MA. 200Ihcreased particulate air pollution
and the triggering of myocardial infarctid@irculation 103 (23): 28102815.

Petri, W. A. Jr. 2004America in the world: 100 years of tropical medicine and hygiemeJ]
Trop med Hyg'1 (1): 4 16.

Piver W.T., Ando M, Ye F, Portier CJ. 1999. Temperature and air pollution as risk factors for
heat stroke in Tokyo, July and August 198895.Environ Halth Perspectl07 (11):
9111 916.

Pope, C. A. the'$and Douglas W. Dockery. 2006. Health Effects of Fine Particulate Air
Pollution: Lines that Conneclournal of the Air and Waste Management Association
56 (6): 709742.

Popov, M. 2007Introduction in Health Policy Svishtov, D.A. Tsenov Academy of Economics
[in Bulgarian].



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

PrussUst un, AL, C. Mat her s, C. Corval an, and
Methods: Assessing the Environmental Burden of Disease at National and Local
Levels. o E Bwrdem ofnDiseaset $eties No. 1, WHO (World Health
Organization), Geneva, Switzerland.

Qian, Z.M. et al. 2008igh temperatures enhanced acute mortality effects of ambient particle
pollution in the @ OEnginnromental Health Refspéadslbea n, Ch
(9): 1172 78.

Quinn JF, Crane S, Harris C, Wadsworth TL. 2009. Copper in Alzheimer's disease: too much
or too little?Expert Rev Neurotheér (5): 631 637.

Ramsdell, J.S.and Zabka, T.S. 2008. In Utero Domoic Acid Toxicity: A Fetal Basis to Adult
Disease in the California Sea LidMarine Drugs6 (2): 262 90.

~

Reilly, J. and D. Schi mmel pfennig. 2000. nlr
of Adaptationto Longr e r m C1 i ma Climati€CChange5e25378.

Ren, C, Williams, G M, Mawska, L, Mengersen, K, & Tong, S. (. 2008. Ozone Modifies
Associations Between Temperature and Cardiovascular Mortality: Analysis of the
NMMAPS Data.Occupational and Environmental Medicifb (4): 25%60.

Roj as, R. , L. Feyen, tag@hhngdand RWert Floods i the U0 1 3 .
Soci oeconomic Consequences and tGlokeal Cost s
Environmental Chang23(6): 1737751.

Rosas LG, Eskenazi B. 2008. Pesticides and child neurodevelogbuentOpin Pediatr20
(2): 191 7.

Roe nau, J. N. 2005. AStrong Demand, Huge Supp
Multi-Level Governanceadited by I. Bache and M. Flinders. Oxford University Press,
Oxford, pp. 3148.

Rot hman, D. S. and J. B. Robi n skramework O 7 . A C
Considering | nt eHEnviranmenthl Marstairgsasdmesassnsdbt O
231 43.

Ruidavets, J.B., Cournot M., Cassadou, S.M. Giroux, M. Meybeck, J. Ferrieres. 2005. Ozone
air pollution is associated with acute myocardial infarctf@nculation 111 (5): 563
69.

Rusiecki JA. (1), Patel R, Koutros S, Beafieeeman L, Landgren O, Bonner MR, Coble J,
Lubin J, Blair A, Hoppin JA, Alavanja MC. 2009. Cancer incidence among pesticide
applicators exposed to permethrin in the Agricultural He8liudy. Environ Health
Perspectl17 (4): 581586.

Russo et al . 2015. ATop Ten European Heat wa
Comi ng DEeneirartnensal Riesearch Letters

Sambo, K. L. 2011Short Literature Review on the Health Costs afn@te Change Adaptation.
DFID Human Development Resource Centre, HLSP, Sea Containers House, London.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Samoli, E. Evangelia Samoli, Roger Peng, Tim Ramsay, Marina Pipikou, Giota Touloumi,
Francesca Dominici, Rick Burnett, Aaron Cohen, Daniel Krewski, JoreGamd Klea
Katsouyanni. 2008. Acute Effects of Ambient Particulate Matter on Mortality in Europe
and North America: Results from the APHENA Studynvironmental Health
Perspectived16 (11): 148086.

Sandifer, P., C. Sotka, D. Garrison, and V. Fay. 20@@ragency Oceans and Human Health
Research Implementation Plan: A Prescription for the Futureeragency Working
Group on Harmful Algal Blooms, Hypoxia, and Human Health of the Joint
Subcommittee on Ocean science and Technology: Washington, DC: Stétied of
America.

Scoville, A. 1948. InRickettsial Diseases of Man, A Symposiwdited by Fr. Moulton.
American Association for the Advancement of Science, p. 247.

Seltenrich, N . 2015. MfBet ween E Enviroa kealh : He al
Perspectl23: A275 79.

Semenza.L. (1), Menne B. 2009. Climate change and infectious diseases in Eusmet
Infectious Disease3 (6): 365 375.

Senhorst, H. A. J. and J. J. G. Zwolsman. 2005. Climate change and effects on water quality: a
first impression Water Science and Technoldsi(5): 53 59.

Shea KM, Truckner RT, Weber RW, Peden DB. 2008. Climate change and allergic disease.
Journal of Allergy and Clinical Immunolodgy22 (3): 44853.

Silove D, Steel Z, Psychol M. 2006. Understanding commupstychosocial needs after
disasters: Implications for mental health servideBostgrad me&2 (2): 121125.

Sil va, H. R. , P. E. Phel an, and J. S. Gol den.
Mitigation Strategies on Hed&elated Morbidity: A Caset@dy for Phoenix, Arizona,
U S A International Journal of Biometeorolodp4 (1): 13 22.

Sleijffers A, Garssen J, Vos JG, Loveren H. 2004. Ultraviolet light and resistance to infectious
diseases] Immunotoxicol (1): 3 14.

Smit, B. and GlLi mandhaChand® 948d a ®limate RegeaarchP o | i ¢\

6: 193 201.

Smi t, B. , | . Burton, R. J . T. Kl ei n, and R
Framewor k f o MitigatersaadsAslaptationt Strategies for Global Change
4:199213.

Sm t , B. , . Burton, R. J. T. KIein, and J. W

Change and ChhaticiClaabhgetb: P23 ¥1. 0

Mark S. Smolinski, Margaret A. 2003. Microbial threats to health: emergence, detection, and
response. Washingit, DC: National Academies Press. xxviii, p. 367.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

SosaRodriguez, F.S. 201&rom Federal to City Mitigation and Adaptation: Climate Change
Policy in Mexico City.Mitigation and Adaptation Strategies for Global Change,
doi:10.1007/s110201394551.

Stitt, M. 1991. Rising CO, levels and their potential significance for carbon flow in
photosynthetic cell®?lant Cell and Environmerit4 (8): 741762.

D. Strickman, P. Kittayapong 2003. Dengue and its vectors in Thailand: calculated transmission
risk from total pupal counts of Aedes aegypti and association of Agngth
measurements with aspects of the larval halditaerican Journal of Tropical Medicine
and Hygiene8 (2): 209217.

Surwit RS, van Tilburg MA, Zucker N, McCaskill CC, Parekh P, Feinglos MN, EdsvaL,
Williams P, Lane .D. 2002. Stress management improves {targ glycemic control
in type 2 diabetedDiabetes Care5 (1): 30 4.

Suzuki S, Sakamoto S, Koide M, Fujita H, Sakuramoto H, Kuroda T, et al. 1997. Hanshin
Awaji Earthquake as a triggenfacute myocardial infar¢ion. American Heart Journal
134 (5): 974977.

Swart, RolRobbert Biesbroek, Svend Binnerup, Timothy R. Carter, Caroline Cowan, Thomas
Henrichs, Sophie Loquen, Hanna Mela, Michael Morecroft, Moritz Reese and Daniela
Rey. 2009.Europe Adapts to Climate Change: Comparing National Adaptation
StrategiesPeer Report 1, Helsinki.

Tapsell SM, PenningRowsell EC, Tunstall SM, Wilson TL. . 2002. Vulnerability to flooding:
health and social dimensior3hilos Transact a math Phys eng 36D (1796): 1511
25.

Toyooka T, Ibuki Y, Takabayashi F, Goto R. 2006. Coexposure to benzo[a]pyrene and UVA
induces DNA damage: first proof of doukdrand breaks in a cdllee systemEnviron
mol mutager7 (1): 38 47.

Tucker, M. A. 2009. Melanoma epidestogy. Hematol Oncol clin North ar@3(3): 383 395,
Vii.

UN DESA (United Nations Department of Economic and Social Affairs Population Division).
2006.World Urbanization Prospects: The 2005 Revisi®D. Department of Economic
and Social Affairs of the Unite Nations.ESA/P/WP/200. United Nations Publication,
New York.

UNDP (United Nations Development Programme). 2008.er 6 s Gui debook f or
Policy FrameworkFinal Draft. UNEP (United Nations Environment Programme), New
York City, NY.

UNFCCC (Lhited Nations Framework Convention on Climate Change). 200&stment and
Financial Flows to Address Climate Chan@dimate Change Secretariat, Bonn.

Uysal N, Schapira RM. 2003. Effects of ozone on lung function and lung disease®pin
Pulm med® (2): 144 150.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

van den Berg, A.E., J. Maas, R.A. Verheij, and P.P. Groenew2Q&0. Green Space as a
Buffer between Stressful Life Events and HeaBhcial Science and Medicii® (8):
1203 1210.

van der Leun L. (1), Piacentini RD, de Gruijl FR. 2008li@ate change and human skin
cancerPhotochem Photobiol s@i(6): 730 733.

Vandentorren 1), Suzan F, Medina S, Pascal M, Maulpoix A, Cohen JC, Ledrans M. 2004.
Mortality in 13 French cities during the August 2003 heat wareJ Public Health94
(9): 1518 20.

R.S. Vose, T.R. Karl, D.R. Easterling, C.N. Williams, M.J. Menne. 2004. Impact ousand
change on climatdature427 (6971): 21814.

Vugla, D.J., S.R. Bissell and EC. Weiss. 2009. Increase in Coccidioidomyzalgisrnia,
2000-2007.Journd of the American Medical Associati@d1 (17): 176062.

Wainwright SH, Buchanan SD, Mainzer HM, Parrish RG, Sinks TH. 1999. Cardiovascular
mortality - the hidden peril of heat waveBrehospital Disaster Med14(4):222
31Wang, D. Z. 2008. Neurotoxins fromarine dinoflagellates: a brief revieMarine
Drugs6 (2): 349 71.

Watanabe H, Kodama M, Okura Y. 2005. Impact of earthquakes on takotsubo cardiomyopathy.
Journal of the American Medical Associatig®4 (3): 30507.

Wat ki ss, P. and ctibn of E¢enantic.Impact dbfZlimaté Charme i Sectors
of Europe based on Bottemp Anal ysi s: Chnatica&Changelé2a(l)t h. o
1011 126. doi: 10.1007/s1058311-0342z.

Watts, N., W. N. Adger, P. Agnolucci, J. Blackstock, P. Byass, W. Cai, S. Chay@olbourn,
M. Collins, A. Cooper, P.M. Cox, J. Depledge, P. Drummond, P. Ekins, V. Galaz, D.
Gr ac e, H. Gr aham, M. Gr ubb, A. Hai nes, e
Policy Responses t ThelRmceBB6elD06) P84l 9l4dcdoiHe al t h
10.1016/S014®736(15)60854%.

Weisler RH. (1), Barbee .I5. 4th, Townsend MH. 2006. Mental health and recovery in the Gulf
Coast after Hurricanes Katrina and Ritama296 (5): 585588.

White, P.C., Jr. 1965. Murine Typhus in Fulton County, GeoMil Med, 130: p. 386388.

WHO (Worl d Health Organization) Regi onal Oof
Health Responses to Extreme Weather/HWgatesi Eur oHEAT. 0 Techr
Summary, WHO Regional Office for Europe, Copenhagen, Denmark, pp. 60.

WHO (World Health Organization) Regional Office for Europe. 2010. Protecting Health in an
Environment Challenged by Climate Change: European Regional Framework for
Action. Contribution of the Climate Change and Health Task Force, Copenhagen:
Denmark, pp.9

WHO (World Health Organization). 1999a. Declaration: Third Ministerial Conference on
Environment and Health. London, Juné 18, 1999, pp.10.



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

WHO (World Health Organization). 19993.he World Health Report 1999: Making a
Difference WHO, Geneva.

WHO (World Health Organization) Regional Office for Europe.2000. Environment and Health:
An International Concordance on Selected Concepts. Final Draft, Copenhagen,
Denmark.

Wilby R, Hedger M, Orr HG. 2005. Climate change impacts and adaptation: A science agenda
for the Environment Agency of England and Wal&&ather60:206211.

Willows, R. and R. Connell. 200Llimate Adaptation: Risk, Uncertainty and Decision
making. UKCIP (United Kingdom Climate Impacts Programme) Technical Report,
United Kingdom Climate Impac®rogramme, Oxford.

Woodward A, S. Hal es, and P. Wei nstein. 1909
Asi a Pacific Region: Wh cClimadte Rdseancld: 3138e Mo st

Wor | d Bank Group, Washington, DC.0 20dpda. 56
www.imf.org/ external/np/g20/pdf/110411c.pdf.

World Bank Group, Washington, DE0 1 1 b . APrivate Activity 1in
Peak Levels and Highly Selective in 2010
Participation in Infrastructe) Database, pp. 4. ppi.worldbank.org/features/September
2011/2016Globalupdatenotefinat 08-31-2011.pdf.

F Ye, W T Piver, M Ando, and C J Portier. 2001. Effects of temperature and air pollutants on
cardiovascular and respiratory diseases for malefeamales older than 65 years of age
in Tokyo, July and August 1980995.Environ Health Perspec09 (4): 355359.

Yoder J, Virginia Roberts, Gunther F. Craun, Vincent Hill, Lauri Hicks, Nicole T. Alexander,
Vince Radke, Rebecca L. Calderon, Michele C. BdaWlichael J. Beach, Sharon L.
Roy,. 2008Surveillance for waterborne disease and outbreaks associated with drinking
water and water not intended for drinkihggnited States, 2002006.MMWR Surveill
Sumnb7 (9): 3962.

Younger M, MorrowAlmeida HR, Virdigni SM, Dannenberg AL. 2008. The Built
Environment, Climate Change, and Health: Opportunities feb&wfits.American
Journal of Preventive Medicirzs (5): 517526.

Zanobetti A, Joel Schwartz, Evi Samoli, Alexandros Gryparis, Giota Touloumi, JanebEle
Ross H Anderson, Alain Le Tertre, Janos Bobros, Martin Celko, Ayana Goren, Bertil
Forsberg, Paola Michelozzi, Daniel Rabczenko, Santiago Perez Hoyos, H Erich
Wichmann, and Klea Katsouyanni. 2003. The temporal pattern of respiratory and heart
diseasamortality in response to air pollutioBnviron Health Perspect11 (9): 1188
93.



http://www.eufunds.bg/

Climate Change Adaptatioin Assessment of thluman Health Sector

Annex 1.Potential Climate Change Impacts on the Human Health Sector in Bulgaria

Tablel2. Potential dimate changeimpacts on thehnuman health sector in Bulgaria

Specific effects of CC relevantf
Prolonged Water tablegl Sea level human health

High temp/Low tem : .
Affected Human Health Sectcfgl) P P Lainfall UV | Combinat Electc
aspects radiation | ion (*) storms
o J

Extreme Weather Events

Floods A Landslides Storms
lanches

IEI P Eﬂﬂiﬂi

Heat related morbidity and
mortality

Cold related morbidity and
mortality

Cardiovascular diseases and
strokes

Emergency weatherelated ) ) ) )
morbidity and mortality

Asthma, respiratory allergies al
airway diseases

Cancer

Vector-borne and zoonotic
diseases

Foodborne diseases and
nutrition

Waterborne diseases

Mental health and stresselated
disorders

o MOH A "
Newrolgea dseases an R 2 S T A

Displacement of communities 77JJ77JJJJJJJJJJJJ

(*) Combination of aii pollution, humidity, and temperature

Legend:D = damagey = probability of occurrence by 2050 at latest; U = unknown; H = high; M = medium; L = low
= negative impactgreen= positive impact; blank = neutral impact
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Annex 2.Climate Change Adaption Options in Detall

Tablel3. Adaptation options presented in detalil

CLIMATE CHANGE ADAPTATION OPTIONS

s ({egainormative and Policy Capacity

A.l. Target area Legalormative Base

Health effects from Health effects from
Rel ] Emerging PBnomena of Climate Climate Change Emergencies
ISR S Change (EPCC) (CCEns)
X X

Description 1. Review of all existing regulatory and normative documents in the fi
identification of presence/lapses of relevant texts (with regard to E|

hLJGiA2yQa NX and CCEnrs); development of prescriptions and recommendations.

Economic Ecologic Social| 2. Improvement of the existing texts/development of new texts (ac
+++ +++ +++ standards, codes, rules, plans, etc.) (in relation to EPCC and<JCEm

When the legislation is oriented toward preventive climate change
management, this saves financial resources for {sy&nt recovery.
Crosscutting relevance YES Some legislative documents are crasstoral.

Risks adressed All'healthrisksinduced byclimate change

Opportunities that arise

l dLLP ¢ NESBasel NBI t 2f A0ASaQ

Health effects from Health effects from
Emerging Phenomena of Climate Climate Change Emergencies
Relevant to: Change (EPCC) (CCEns)
X X

Description

x » 1. Reviewof all existing policies in the field; development of prescriptic
. . . and recommendations for their improvement and/or actualization,

Economic' Ecologic Social development of new policies.
++ ++ ++

Opportunities that arise | Good mlicies are a base for further legislative improvements.

The different policies may be of relevance to oné&\a, or
all other sectors.

Risks addressed Allhealthrisksinduced byclimate change

Crosscutting relevance YES

B. Administrative, Orgaizational, Communicational and Financial Capacity

B.l. Target area Organizaticand Coordination

Health effects from Health effects from
| _ Emerging Phenomena of Climate Climate Change Emergencies
Relevant to: Change (EPCC) (CCEns)
X X
Description 1. Establishment of intedisciplinary coordination Working Group ¢

tP/A f’ 7: YI &GS i / F'(I' y' 3 SVioH (y’oﬁcie[hir@,IEl?thamﬁ cegim

, . Me > 530St 2SSyl 2F /2yO0SLIiAzy F2NJ

Economic| Ecologic| Social /g vy38 | yR | SFfOKQ 6AGK 2tk Sebar
++ + +++ structures (concerning EPCC and CGEmM

Opportunities that arise | Chances for better intreand intersectoral coordination.

All vertical and horizontaglrels within the health sector, an
between health sector and other sectors.

Risks addressed All'healthrisksinduced byclimate change

Crosscutting relevance YES
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B.Il. Target Area Partnershignd Cooperation

Health effects from Health effects from
Rel _ Emerging Phenomena of Clinsat Climate Change Emergencies
Sl 0 Change (EPCC) (CCEns)
X X

Description 1. Development and periodic updating of catalogue with good health se
adaptation practices (local, national and international aspects).

MRS, > Establishment of partnersps and cooperation at local, national ar

Economic| Ecologic| Social international level with institutions and organizations presenting gc
++ ++ ++ practices.
Opportunities that arise | Faster exchange of useful ideas and theirctical implementation.
Crosscutting relevance YES Health related aspects of all other sectors.
Risks addressed All healthrisksinduced byclimate change

B.lll. TargetAreaFinancing the adaptation of health sector to climate change

Health effects from Health effects from
Rel ) Emerging Phenomena of Climate Climate Change Emergencies
letEny: Change (EPCC) (CCEns)
X X

1. Preparation of a catalogue of all ways and approaches for financing
adaptation activities in the health stor, and - a conception for
implementation of these approaches in the practice.

- , 2. Establish a special national fund for assistance in case of climate ct
h Lu AZyQa : induced morbidity/mortality.
Economic| Ecologic| Social| 3.  Establish a special national fund for assistance of research on eli

Description

++ + +++ changeand-health.
Opportunities that arise | Better chance to find financial opportunities.
Crosscutting relevance YES In somecasesthe financing is common for several sector:
Risks addresed All'healthrisksinduced byclimate change

C.Professional Capacity

C.l.TargetArea AwarenessCompetencyand Skills

Health effects from Health effects from
Rel _ Emerging Phenomena of Climate Climate Change Emerggas
SR o8 Change (EPCC) (CCEns)
X X

1. Elaboration and publication of series of thematic information mateiga
booklets, placards, brochures and others (concerning EPCC &-€}C
and their distribution amongst healthcare professionals.

2. Conducting of seriesféhematic workshops, lectures and trainings on t

- health effects of emerging and emergency climate change phenom
Description embracing all the professionals, aiming at rising of the competency
skills of human resources in health sector (EPCC) and in otgtfon,
emergency, and fire services (CGEm

3. Ly@2t@Aay3a 2F GKS WO9YSNHAYy3I Of AN

FYR GKS W/ fAYIGS OKI y3S-5)30p& b ey
= - education programs ok I & {i &NXRHD. students from medicahd
other related to the topic universities and schools.
Economic, Ecologic Social| 4. Organization of training courses for operation with the high technolc
++ + +++ instruments.
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The rise of awareness for &kh would rise the understanding for climat
change effects on other sectors too.

Better qualification could give better chance for career development, as
as for reduction of climate change related morbidity and mortality.
Crosscutting relevance YES All aspects and levels of climatic and medical sciences.

Risks addressed All healthrisksinduced byclimate change

Opportunities that arise

C.Il.Target Area Health prophylaxis and medi¢e¢atment

Health effects from Health effects from
Rel ) Emerging Phenomena of Climate Climate Change Emergencies
SIS HO8 Change (EPCC) (CCEns)
X X

1. Development of Program for prophylactic control of health status

o relation to the diseases and disorders resulting from EPCC and-€CE

Description 2. Elaboration of medical treenent standards for health effects from eac
kind of EPCC and CGEm

" , 3. Conduction of specialized course for all staff of medical services or
hLljuAz2yQa NI elaborated standards.
Economic| Ecologic| Social| 4. Preparation of an organization to implement the developed standz

et +++ and launch of the releant medical treatment.

General strengthening of health, as well as earlier detection of other dise:
and their timely treatment.

Opportunities for utilization during e prophilaxis of some favourabl
manifestation of climate change.

Human welbeing and life, tourism, climatprophilaxis and
climatotherapy, medical geography, and so on.

Risks addressed Allhealthrisksinduced byclimate change

Opportunities that arise

Crosscutting relevance YES

D. Informational, Communicational and Technological Capacity

D.l. TargetArea Public awarenesand Education

Health effects from Health effects from
Rel ) Emerging Phenomena of Climate Climate Change Emergencies
Sl Change (EPCC) (CCEns)
X X

1. Development of a program for enhancement of public awareness

education on health effects of climate change in Bulgaria.
o 2. LYGNRRdzOGA2Y 2F GKS a/ftAaYlrasS C

Description programs of primary and secondanhsols.
3. Preparation and publication of textbooks and other materials for sck
education.
. 4. Conduction of a wide mas6SRA L+ OF YLI A3y 2y
KSHEGKE GKSYS
Economic, Ecologic Social| 5. Development, publication and dissemination of a range of promot
++ ++ +++ materials¢ brochures placards, films, flyers, etc.

The rise ofpublic awareness & education on the topic would contribute
Opportunities that arise | rise of the general culture and understanding the climate clea
consequences related to other sectors too

Crosscutting relevance YES Education, Massnedia, Publiching activity.
Risks addressed All'healthrisksinduced byclimate change



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

D.Il. TargetArea High technologies

Health effects fom Health effects from
Rel ) Emerging Phenomena of Climate Climate Change Emergencies
BB Change (EPCC) (CCEns)
X X

Description

(AR SERAFE W 1. Equipping the sector with high technologic and innovative installations

Economic Ecologic| Social relevant reaction to the health effects of EPCC anch€GE€E

+ + +++
Opportunities that arise | Reduction of some old and, in somespects harmful medical equipment
Crosscutting relevance YES IT sector, Internal designeing

Risks addressed All health riskénduced by climate change

D.1ll. Target Area Monitoring and data

Health effects from Health effects from
Rel _ Emerging Phenomena of Climate Climate Change Emergencies
BB Change (EPCC) (CCEns)
X X

Description ) : .
. 1. Launching of a National systemNd Y2y Au2NRAY 3 &/
hlJuAZ2yQa NI KSIfaKe D
Economic' Ecologic Social| 2. Development of a Nationalda@ | &8 S &/ f AYF 0SS OKI
+ ++ +++
Monitoring and generateing a dataase could be of use not orflyr the health

Opportunities that arise sector but for all others too

Crosscutting relevance YES Statistics, Monitoring technologies, All other sectors
Risks addressed All health risksnduced by climate change
5dL+d ¢ NBSaAndK 8Bt § WOt SVYNII & 6 NyAy3a ae
Health effects from Health effects from
Rel ] Emerging Phenomena of Climate Climate Change Emergencies
BRI e Change (EPCC) (CCEns)
X X
Description

R RN I 1. Establishment of National Early Warning System for health effects of |
Economic| Ecologic| Social and CCEps.

++ + +++
The early warning for climate change health hazards could be indicativ
other sectors' hazards too.
Crosscutting relevance YES All sectors

Risks addressed All health riskénduced by climate change

Opportunities that arise
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E. @pacity of the Built and Natural Environment

E.l. Target Area Built environment

Health effects from Health effects from
Rel _ Emerging Phenomena of Climate Climate Change Emergencies
Sl 0 Change (EPCC) (CCEns)
X X

1. Improving the infrastructure resources (buildings, roads, power
water suply systems, etc.) of the health sector and adapting them to
manifestations of climate change, as well as to the corresponding incr
in patients.

2. Development of cooeption for adjustment of built environment to EP(

Degription and CCErs.

3. Economic stimulation for application of weathproof constructions,
materials and other protective tools.

4. Building of public places with protective architecture and landsc
design againstx@reme manifestations of the changing climateot, cold,

: humid, dry, windy, stormy, etc.
hLJiA2Yy Q& NI 50 B LTS y o
. . = 5. Application of strict and rigorous control on air quality.
Economic| Ecologic| Social 6. Preparation of harbourages/hospices for protection from extrel

++ neutral | +++ weather of the people from vulnerable grps.

The improvements of built environment could be of use not only for he,
Opportunities that arise | but for all sectorys (excluding agriculturd)ansport, tourism, energy, waters

etc.
Crosscutting relevance YES Most gec_tors,_wnhout agriculture and partialtyecology
and biodiversity
Risks addressed All health risk$nduced by climate change

E.ll. TargeAreaNatural environment

Health effects from Health effects from
Rel _ Emerging Phenoena of Climate Climate Change Emergencies
SR o8 Change (EPCC) (CCEns)
X X

1. Risk assessment of the territory at municipal level according to

o frequency and intensity of EPCC and C&Emeographic (territorial anc

Description tempord) distribution and mapping. Development of correspondi
knowledgebase catalogue.

2. Elaboration of EPCC and CGEmaps with favorable and dangerol
territories in Bulgaria.
Development of measures for adequate treatment of harmful hee
sector waste
¢KS RATFSNBYlGAFIGAZzY 2F (GKS 0O2dz/i
could give useful information for governmental and local authorities, anc
planning of the future development.
Risk resource assessment will be of use for highlighting ofdhle climatic
resources too.

Opth 2y Qa NXBf
Economic, Ecologic| Social

€9

Opportunities that arise

Crosscutting relevance YES All sectors.
Risks addressed All health riskénduced by climate change
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E.lll. Target Area Favorable climate change opportunities

Health effects from Health effects from
Rel ) Emerging Phenomena ofidhte Climate Change Emergencies (CCE
BB Change (EPCC) S)
X X
Description 1. Identification, assessment and mapping the territorial distribution

hLIGA2yQa NI favorable health opportunities from climate change (related to EPCC

Economic, Ecologic| Social 2 EIaboratpp of Prag@m for exploitation of favorable climate chang
opportunities.
++ ++ ++

Elicitation of favorable climatic resources for tourism, nutrition, clean
Opportunities that arise | renewable energy, biodiversit etc.

Crosscutting relevance YES All sectors.
Risks addressed no

F. ®cio-economic Capacity

F.l. Targt Area General vulnerability ssessment

Health effects from Health effects from
Rel _ Emerging Phenomena of Climate Climae Change Emergencies (CCE
BRI oF Change (EPCC) S)
X X

- 1. Development of methodologic approach for vulnerability assessmer
Description health sector to climate change in Bulgaria.
2. Assessment and mapping of health sector vulnerability in Bulgaria
municipal level.

IR SERRE RN 3. Clasification of the territory in Bulgaria according to the level of a he:

Economic Eco|ogic Social vulnerability to climate change.
++ neutral | +++

Assessment of the exposure, sensitvity and adaptive dgpaichealth sector
to the climate change

Crosscutting relevance YES All sectors.
Risks addressed All health risksnduced by climate change

Opportunities that arise

COLL®D® ¢l NBSG ! NBF +dzf ySNIrof S 3INERJzLIAQ

Health effects from Health effects from
Rel _ Emerging Phenomena of @kte Climate Change Emergencies (CCl
BRI Change (EPCC) S)
X X

Description 1. Development qf_cadaster of groups in Bulgaria vulnerable to EPC(
CCEns at municipal level.

QSRRSO > Development of Program for work with groups vulnerable to EPGC

Economic, Ecologic| Social CCEns.
++ neutral | +++ | 3. Development of Program for work with climate change migration gro

Solving some other problems of vulnerable groups, not only related to he
and climae change.
Crosscutting relevance YES Social development.

Risks addressed All health riskénduced by climate change

Opportunities that arise
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G. Research Capacity
G.l. Target Area Research investigations

Health effects from Health effects from
Emerging Phenomena of Climate| Climate Change Emergencies (CCE
Relevant to: Charge (EPCC) s)
X X

1. Development of methodological approaches for risk and vulnerab
assessment of climate change impact on the human health.

2. Enhancement of knowledglease about the mechasms of influence of
EPCC and CCBmin Bulgaria on human health. Development

hLJiA2yQ& NI corresponding knowledgbase catalogue.

Economic| Ecologic Social| 3. Involving €limate and Healt@topic into the list of National researc

Description

++ ++ +++ priorities.
Opportunities that arise | Enhancement of knowledgebase of climatology and humarclineatology.
Crosscutting relevance YES Climatology, medical geography, all sector
Risks addressed All health risksnduced by climate change
G.l. Target NEI wSaSINOK FNIXQYSg2NjJa 2F Wazy
Health effects from ~ Health effects from
_ Emerging Phenomena of Climate Climate Change Emergencie
Relevant to: Change (EPCC) (CCEns)
X X
Description 1. 5808t 2LIYSyid 2F 02 ydshydant KyS | E
hLIGA2Y QA NI monitoring, data coIIectio_n and dat_ab_ase generation. _
X . . Development of Conception for building of National Early Warning E
Economic| Ecologic| Social

and CCErs System.
++ ++ ++

Improvenent of approaches and techniques for monitoring and dasse
Opportunities that arise | processing, and translating the results into an appropriate for the public u!
kind
Crosscutting relevance YES Monitoring technologies; statistics.
Risks addressed All health risk inducedby climate change
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Annex 3.Costbenefit Analysis

1. General Description

Climate change is affecting human health anehtiils a wide variety of public health risks.
Climate change has already affected human health directly by changing weathers patte
(temperature, precipitation and frequent extreme events) and indirectly by changing water, air
and food quality and biodiversity systems. Investment in healthy environments and in health
systems could reduce the burden of disease and improve thedieh#tpopulation.

The conceptual framework of the cdnefitanalysis (CBA) was developed based on climate
change affecting the Human Healthtsec

The purpose of this section is to:

i1 Estimate the parameters of a relationship between performancatordiand climate
change indicators for the human health sector (temperature +2° C and +4°C, and
precipitation changes). It is considered that climatic drivers associated with the impact
assessment are average temperature and average precipitation.

1 Develp a CBA modeli appraising the costs and benefits of adaptation actions, thus
measuring the efficiency of investments. It quantifies the anticipated costs and benefits
of adaptation options with the aim of comparing them and determining whether the
benefis outweigh the costs. Benefits are the advantages or positive effects of adaptation
measures. Costs are the resources required to deliver adaptation measures. The effects
are expressed as a decrease in costs because of adaptation measures taken.

1 Evaluate ad rank the adaptation measures in terms of economic efficiency.

1.1. Description of the methodology

Climate effects were evaluated in an integrated assessment model, which combines a regression
(or sensitivity) analysis with CBA, that is, assesses theeval the costs and benefits of each
adaptation action giving a net present value (NPV)and compares the costs (investment
expenditure) and benefits (costs avoided). Costs and benefits are expressed in monetary terms
and a discount rate is used to detime the NPV of the adaptation measures.

The regression analysisas a technique to assess adaptation measures under uncertainty
identifies those factors that have most influence on main sectoral indicators. The effect can be
positive or negative.

Theestimation of the negative and positive effects of climatic changes 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-senarios are
considered in the context of efficient and 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 efits of investments that would be gradually made until 2050.
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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 by8 percent for private fundint.

The benefits are defined as the positive effect of the implementation of climate change
adaptation measures in the health sector.

1.2. Data collection procedure

The primary data used for the CBA was obtained from the A€llan that is part of a draft
proposal for a National Climate Change Adaptation Strategy and Action Plan for Bulgaria, and
from official statistical data, as far as available.

The correlation determined whether there is a relationship between the pedelinginators

and climate factors. The relationship indicates which indicators are significantly dependent on
climate change. Estimation of the correlation coefficient (dependence between each sectoral
indicator and climate change factors [temperaturepaadipitation]) is used to stand out and
select the critical variables (variables, which are highly sensitive to climate factors).

1.3 Model specificationsassumptions and limitations
A number of assumptions were made when preparing and carrying @Bghd hese include:

1 The projected trend value of each sector indicator based on historical daie2@IR)5

1 To estimate health costs, the performance indicators are addressing health, health care
and health servic&he main performance indicators inchatin the analysis are: current
expenditure for hospitals; current epatient health expenditureurrent expenditure
through the system of retail sale in pharmacies, optical and sanitary shops; and current
expenditure on curative and rehabilitative cafablic budgets and private costs which
address new health threats as a result of climate change are taken into account. The
impact of climate change factors on cash outlay, and on public budget allocations for
curative and rehabilitative caveas clarifed.

1 Climate projections (temperature and precipitation) were applied to historical variances
experienced in Bulgaria (1902015). The input data for climate factors consist of
annual temperatures (maximum, minimum, and average) and precipitation (maximum,
minimum, and average).

1 A baseline scenario is used to evaluate the development trend of the performance
indicators under the +2°C and +4°C temperature rise scenarios. The baseline scenario
reflects a continuation of current policies and plans, thatfistuae in which no new
measures are taken to address climate change.

1 The benefits are defined as the positive effect of the implementation of climate change
adaptation measures in the health sector.

46 Discount rate: the rate at which future benefits and costs are discounted to make them comparable with
benefits and costs at the present time
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2. Results of the Regression Analysis

The regression analis between climate change factors and sectoral performance indicators
could not be made because of a lack of available statistical data of diseases and mortality
resulting from climate change (increased temperature, heat waves, and extreme weather events
Climate change has a wide range of implications for human health, including increased
mortality and different illnesses caused by temperature changes. This insufficient information
availability hinders the correct accounting of the relationship betwedormance indicators

and climate change parameters.

A baseline scenario was used to evaluate the development trend of the performance indicators
in the +2°C and +4°C temperature rise scenarios without taking into account climate change
adaptation meases. This baseline scenario reflects a continuation of current policies and plans
(that is, a future in which no new measures are taken to address climate change).

The assumption of the CBA is that climate change can negatively affect human health and thus,
additional use of health care, lost human productivity, and partially avoidable loss of welfare
are accounted as economic cost. The objective of the baseline analysis is, in the context of
climate change, to show the losses of inaction and to highlightatue of health effects and

the need to avert or reduce them.

Adaptation measures can reduce the health effects of climate change, protect the health of the

population, and avoid damage costs.

The cumulative sector effects presentedTable X4 illustrate the difference between the
baseline scenario (that is, without implementing selec

ted adaptation measures), and the +2°C and +4°C temperature rise scenarios until 2050.

Tablel14. Expected cumulative sector effects from climatlange in the Human Health sector until
Hnpn SAGK2dz0 FRELIWGEGAZ2Y YB) adz2NSa 606F aSt A

Performance indicators ‘ 2°C scenario 4°C scenario

Current expenditure for hospitalstotal (€ 1rY) 107.09 233.65
Current outpatient health expenditue - total (¢ 1Y) 57.18 124.76
Current gxpendltcure through' the system of retail sale in 130.69 285.14
pharmacies, optical and sanitary shogs 1Y)

Current expenditure on cuative and rehabilitative cared ) 150.30 327.93

Overall, the effects aflimate change on the performance indicators are negative.

Additional expenditure for hospitals to cover the damagédalthin case no adaptation

measures are taken for

t he

per.i

02 33 mnderlthe @4iC sgenario.uBpatient health expendituger e

under the +2AC and 0124.

76

mi

od until 2050

a57 million
on higher un

The economic consequences of climate change variability are substantial for the Bulgarian

population; the indiator6c e x pendi t ur e t hrough

the system of
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an amount ofi130 milionunder t h e 28% Mildd unden the +#4°C scenaridn
addition, expenditure farurative and rehabilitative care will also increase to 2050.

3. Results of the CosBenefit Analysis

The CBA for the sector focuses on the assessment of soft adaptation measures. The benefits
gained as a result of their implementation are best exemplified through the quantification of a
number of main performance indioas Currentexpenditure for hospitals; current eudtient

health expendituresurrent expenditure through the system of retail sale in pharmacies, optical
and sanitary shops; current expenditure on curative and rehabilitatiyeTdaase are assumed

to be positive. The net present value (NPV) able 5illustrates the monetary value of avoided
losses as a result of implemented adaptation measures, while the cost effectiveness quantifies
the benefits achieved in relation to the required investmentsf¢ost

Tablel5d . SySTAGA 2F [RIFILWGFGAZ2Y YSFadzaNBalnyy GKS |

Climate scenarios NPV Costeffectiveness
0 emh.) (Benefit/Cost ratio)

Realistic scenario2°C 5.01 1.10
Optimistic scenario 2°C 9.04 1.18
Pessimistic scenaria°C 0.984 1.02
Realistic scenarie-4°C 107.27 3.21
Optimistic scenario +4°C 118.99 3.45
Pessimistic scenari®4°C 95.548 2.96

The projectionshowsthaton averageunderthe +2°C realisticscenariothe total cashflow in
NPV is (5.0 million and 0 1 @ 7million under therealistic scenarioat +4°C. Under the
optimisticscenariahe projectedcashflow in NPVis i 9 milion at+2°Caverageandi 1 ©8
million at +4°C average.Even in the pessimisticscenariothe future cashflow in NPV is
projectedatu 9 8hdusandsat+2°Candu95.5 millionat+4°C.

In this analysisthe costeffectivenes®f the adaptatiormeasuress usedto quantifythe effect
of investmentsindereachscenarid®® Underthe +2°C realisticscenariahe benefit/costatiois

01.10(thatis, thebenefitachievederEurospent) andi 21 under the-4°Crealisticscenario.
Thebenefitis higherat +4°C temperatureise. In thatcasethebenefitis i 3 . péréneEuroof

investmentunder the optimistic scenarioand U 2 . g&réone Euro of investmeat underthe

pessimisticscenario.A higher effect of investmentsis observedunder the +4°C scenario
becauseheaveragair temperatureluring1991 2015hasalreadyincreasedy +1.6°C.Thus,
to date thelevel of the +2°C scenarichasalreadyalmostbeen reached.

47The NPV of an adaptation option is given by the present value of the testibenefits and costs. If NPV is more than 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 benedithontlan Healthsector. If NPV is >0 or B/C is

>1, then it adds positive benefits. The positive 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 presembéaosts. When the B/C ratio is more

than one, the present value of the optionés benefits is |
48 The costeffectivenessefersto all measures.

d

a
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4. Conclusion

The economic savings and potential benefits of health relevant adaptation is measured against
the costs of implementing adaptation measures.

The total sectoreffect of increasedemperaturas negative,andit leadsto anincreaseof the
costsfor healthcare.

The overall effects of the adaptation measures will be cost saving as a result of potentially
decreased health damage from climate change. The NPV calculation shows that investments in
adaptation measures are economicalliciefiit. Moreover, adaptation measures are important

for effective health preparedness and response to climate clBewgefits calculation of
adaptation measures to climate change provide overall estimates efonomic dimensions

of the problenmand illustrate the relative costs of climate change effects of human health.
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Annex4. Miscellaneous Human Health Sector Information

Table16. Some of the most frequent climate change affected veebmrne diseases in Bulgaria

‘ Diseases

TicKs

MOSQUITOES

PHLEBOTOMES

Tickbone encephalitis

. WestNile
Lyme disease o
encephalitis
fever
@ Malaria

Leishmaniasis

Source: Mihaylova 2014.

Tablel7. Demonstrable links between climatic variables and selected pmjhns

! Campylobacter Salmonella| Listeria | Vibrio | Cryptosporidium Norokus

Temperature aA aA
Extreme " x x

2 2 2
Temperature aA ' ' aA aA '
Temperature = = 5 « = "
threshold aA aA ' ah ah '
Precipitation aA aA ? aA aA ?
Precipitation « < «

2 2 2
pattern(a) aA ' ' ' aA ah
Exteme « < < <

2 2
precipitation aA ' ' aA aA ah
Humidity aA aA aA ? ? ?
UV light aA aA aA aA aA ?
Seasonality aA aA ? aA aA aA
Salinity o O o aA @) O
Floods aA aA ? aA aA aA
Drought aA ? ? O aA ?
Storms ? ? ? aA ? ?
Irrigation(b) ? aA ? 0] aA ?
Recreational < = " . <

L a a ? a a a
activties A A A A A
Shellfish x x - - =
2
production aA aA ah ah ' a
Consumption x x . . = =
habits a A a A a A a A aA 2 A
Note: @ For example, seasonality of rain events
®water
d A =impact;O = no impact? = impact unknown
Source: Semenza &t 2012.
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Figurel3. Observed trends in warm days between 1960 and 2015

Observed trends in warm
days across Europe between
1960 and 2015

Days/decade
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Note: Warm days are defined as being above the 90th percentile of the daily maximum temperature centered on
a fiveday window for a reference period. Ghdxes outlined with solid black lines contain at least three stations
and thus trends are more robust. High confidence in the-terg trend (at the 5 percent level) is shown by a
black dot (which is the case for all grid boxes in this map). The reéepeniod is 19742000.

SourceEEA and UK Met Office, based on HadEX2 (updated from &aalaf013).
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Figurel4. Observed trends in maximum annual fisday consecutive precipitation in winter and in summer between 1960 and 2015
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Trends in maximum of five-day consecutive precipitation for winter (left) and summer (right)
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Note: This map shows observed trends in maximum annuad@iyeonsecutive precipitation across Europe in winter (left) and summer (right) between 1960 and 2015.
Boxes with an outline contain at least three stations. Black dots show trends that asticdly significant (at the 5 percent level).

Source: EEA and UK Met Office, based on HadEX2 (updated from Donat et al. 2013).
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Figurel5. Country districts of Bulgaria presented by annual average of affected GDP (%)
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Source: Wdd Bank Group/Country risk profiles/Europe and Central Asia
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Figurel6. Deaths related to flooding in Europe for the period 192015

Deaths per million inhabitants
related to flooding in Europe
for the period 1991-2015
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the presentation of this material
do not imply the expression of
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part of the Secreatriat of the
World Health Organization
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Note: This map shows the number of deaths per million inhabitants related to flooding in Ecuopdative over the period 1962015)
Source: EMDAT, adapted from WHO and PHE, 2013. © 2016 WHO.

k‘ DMWHO 2016

------------------------- www.eufunds.bg--- --- 122



http://www.eufunds.bg/

Climate Change Adaptatioin Assessment of thluman Health Sector

Figurel?7. Changes in expected annual damages compared to the control period B#80) for
the (a) 2000s, (b) 2020s, (c) 20588d (d) 2080s.

Note: Scenario with only climate change, with flood protection up to the currernty2@6 flood event assumed
constant in time. Ensembleased average estimates based onmi@mber climate ensemble for the A1B scenario.
Values are aggregatkat administrative level NUTS2 regions.

Source: Rojas, Feyeand Watkiss 2013.
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Figurel8. Projected changes in heavy precipitation in winter and summer
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9

Note: This map shows projected changes in heavy daily precipitatioogipige) in winter and summer for 2021.00, compared with the baseline period 1§2000, for
the RCP8.5 scenario based on the ensemble mean of different RCMs nested in different GCMs.

SourceEURG@CORDEX (Jacob et al. 2014).
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Figurel19. Score of Projected change of deaths from climate change induced diseases indicator

Time-series plot of Projected Change of Deaths From Climate Change Induced Diseases =
Hotre Dame Global Adaptation Index. Data release Mowv. 2015
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SourceBosello et al.201,Watkiss, and Hunt 2012

Description Projected impacbf climate change on malnutrition and diarrheal diseases
measured by DALYs. The projected change is the percent increase of DALYs from the
historical baseline (2000) to the 2030 estimation using S550 emission scenario

Figure20. Sore of Projected change in vectdnorne diseases indicator

Time-series plot of Projected Change in Vector-Borne Diseases
Hotre Dame Global Adaptation Index. Data release Mowv. 2015
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SourceBosello et al. 201, Watkiss and Hunt 2012

Description Projected change of the hazard of vetiome diseases. This indicator takes
malaria as the type of vectborne disease measugiits Length of Transmission Season (LTS).
The projected change is the percent increase of méageh of transmission seasfsom the
baseline projection (198Q010) to the future projection in 2050, using RCT4.5 emission
scenario.
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Figure21. Indicator score of Dependency on external resource for health services

Time-series plot of Dependency on External Resource for Health Services
Hotre Dame Global Adaptation Index. Data release Nov. 2015

0.08

A
N

-
£ _\ -8 Bulgaria
A

\\ N
\/ N

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 202 2013 2014

SourceBosello et al. 201, Watkiss and Hunt 2012

Description The proportion of total expenditures to health or related services that are provided
by ertities external to the country.

Figure22. Score for Medical staff indicator

Time-series plot of Medical Staff
Notre Dame Global Adaptation Index. Data release Mov. 2015
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SourceBosello et al. 201 Watkiss and Hunt 2012

Description Number of medical staff per,d00 people, including physicians, nurses and
midwives.
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Figure23. Score for Access to improved sanitation facilities indicator

Time-series plot of Access to Improved Sanitation Facilities |:
Hotre Dame Global Adaptation Index. Data release Nov. 2015
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SourceBosello et al. 201, Watkiss and Hunt 2012

Description The proportion of the population with access to excreta disposal facilities that can
effectively pevent human, animal, and insect contact with excreta.

Figure24. Score of Urban concentration indicator

Time-series plot of Urban Concentration
Hotre Dame Global Adaptation Index. Data release Nov. 2015
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SourceBosello et al. 201, Watkiss and Hunt 2012

Description The concentration of a country's population within a smalinber of large
population centers. It is the concentration of the urban population residing in large cities
(>750000, weighted by the total urbanized population. Specifically, it is the summation of a
concentration measure for each city within the ¢gutmes the proportion of urban population
over the total country population.
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Figure25. Score of Age dependency ratio indicator

Time-series plot of Age Dependency Ratio
Hotre Dame Global Adaptation Index. Data release Nov. 2015
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Description The proportion of vulnerablegpulations, including the share of the population
aboveage65 and the population under.14

Figure26. Score of Economic readiness indicator

Time-series plot of Economic
Notre Dame Global Adaptation Index. Data release Nov. 2015
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Description The score of Economieadiness captures the readiness of a country's business
environment to accept investment that could be applied to adaptation in the form of business
formation and maintenance. A simple mdi¢ictor index, Doing Business Index from the World
Bank is the reasure of economic readiness.
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Figure27. Score of Governance readiness indicator

Time-series plot of Governance
Hotre Dame Global Adaptation Index. Data release Nov. 2015
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Description The score ofjovernanceeadiness captures the institutional factors that enhance
application of investment for adaptation. Indicators include: political stability anglintance,
control of corruption, regulatory quality, and rule of law. alefrom the World Governance
Indicators

Figure28. Score of saal readiness indicator

Time-series plot of Social
Hotre Dame Global Adaptation Index. Data release Mov. 2015
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Description The score ofocial readiness captures the social factors that enhance the mobility
of investment to be converted to adaptation actions. Indicators include: segadlity, ICT
infrastructure, education and innovation.
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Experience with CCA in thHduman Health Sector in Other (EU)Countries
1. Lessons from the reviews of CCA in the health sector: questions and ansvi#érs

1.1. Typologies of climate change assessméntsr : How can -hdncah i mat e
healthd assessments be categorized?)

Typologing of climate change assessments for human health would help to choose and follow
the best example, for achieving the optimum results when investigate the climate change impact
on human health.

Climate ChangeHuman Healthd adaptation assessments can be classified, among others,
according to their analytical approach and policy purpdablé 18 andFigure 29 andFigure
30within Annex4), their methodological approachable 19 within Annex 4), and their level

and comprehensiveness.

Rothman and Robinso(lL997) propose a conceptual framework within which individual
integrated assessment studies, and the practice of integrated assessment of climate change as a
whole, can be placeand evaluated. This framework comprises eight categories, whereby the
first six refer to the level of integration, and the latter two to the policy usefulness of the
assessment:

1 Vertical integration (along the causéfect chain)

Horizontal integrationgcross sectoral and regional boundaries)
Consideration of feedbacks and dynamics

Consideration of autonomous and purposeful human adaptation
Recognition of multiple baselines

Integration of quantitative and qualitative knowledge
Consideration of the policgontext in which the analysis is used
Involvement of stakeholders

= =4 =4 A4 A4 -5 -2

Adaptation assessments are a specific type of integrated assessments of climate change. The
eight categories proposedrliercan provide useful guidance for the design and the evaluation
of adaptation assessments, including those intended to reduce ¢ltaddel health risks.

1.2. Guidelines for climate change assessments (or: Which steps are involved in assessing
vulnerability to climate change and developing effective adaptatioregieat and how
should these steps be implemented?)

The review of the major guidelines for health risk assessment and for climate change impact,
vulnerability, and adaptation assessment shows that most guidelines employ one of two
fundamental methodologicapproaches: the hazaddiven (also known as scenaoiven or
top-down) approach, which starts from scenarios for climatic hazards, and the vulnerability
driven (also known as bottenp) approach, which starts from current health risks.

49 Sections 1 and 2 of Application 2.1. are grounded basicalth@RIK 92 review report results, by Hadsrtin Fiissel and
Richard J. T. Klein, Conceptual Frameworks of Adaptation to Climate Change and their Applicability to Human Health.
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The Health Impacand Adaptation Assessment Framewaekeloped by the WHO and Health
Canad2’ (Figure 31 within Annex 4) is amongst the most important guidance document for
CCA assessment for human health. Based on the preliminary review, an important limitation of
this framework seems to be the insufficient consideration of the dynamic aspects of climate
change.

EnvironmentalHealth Rsk Assessmenis concerned with assessing the risks to population
health associated with specific environmental risk factors. Adaptatilcy @ssessment for

human health can be regarded as a specific type of environmental health risk assessment, which
itself is a subcategory of risk assessment. This model is most easily applicable for the direct
health impacts of local exposure to speaifimatic stimuli, such as the health effects of heat
waves. It is least applicable to the indirect health impacts of complex climatic stimuli that
strongly interact with nowlimatic factors, such as many veetmrne diseases. An important
practical impednent to the application of quantitative risk assessment approacl&SAn
assessments are large uncertainties about future exposure scenarios. Some frameworks which
illustrated the environmental health risk assessment appevattierminology are shown on
Figures 32, 33, and 34 within Annex4.

The IPCC Technical Guideling$igure 35 within Annex 4) are one the most important
documents that describe thmzardsdriven approach to climate impact and adaptation
assessmenfThey have also served as the startpoint for the development of the UNEP
Handbook and the USCSP Guidebook. In the hazdnigien approach, adaptation needs are
exclusively defined by the outcome of the cl
climate impact assessment, whigmg to determine the incremental impacts of anthropogenic
climate change, is primarily designed according to the needs of mitigation policy rather than
those of adaptation policBecausénazardsdriven approaches do not adequately consider the
current leel of climate risks, the interaction of climatic and radimatic risk factors, and the
uncertainties in climate impact projections at the scale relevant for adapiatisironmaking

they need to be combined with vulnerab#itsiven approaches in ordén produce useful
recommendations for adaptation policy.

The UNDRGEF Adaptation Policy FrameworiFigure 36 within Annex 4) focusses on the
current adaptation needs of developing countries. It proposes a flexible combination ot hazards
driven and vulnetaility-driven approaches yet with a strong focus on the latter. The most
suitable mixture of these two approaches in an adaptation policy assessment for human health
varies across health issues and regions. Key factors that determine their relativenoe@rda

the current level of climatsensitive diseases; complexity of the causal web linking climatic
risk factors with specific diseases; type and predictability of relevant climatic hazards; time
horizon of adaptation decisions; expected importancetafd risk changes (within that time
horizon); the availability of resources for the assessment in terms of data, expertise, time, and
money. Hazardsdriven approaches are most valuable if adaptation decisions hiore a
lifetime and/or leadime, and ifexpected increases in risk levels are significant compared to
current risks, if the reliability of future risk projections is high.

50 Health Canada (2002). National health impact and adaptation assessmentofiamesvtools. Health Canada, Ottawa,
Canada.
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The UKCIPFramework(Figure 37 within Annex 4) applies a risk management approach to
adaptation decisiomaking. It is mosuseful when decisions that are potentially sensitive to
global climate change have already been identified by the relevant detigkan. Largescale
adaptation policy assessments for an impact domain as diverse as human population health
would need to iolude an additional screening phase that identifies potential risks from
anthropogenic climate change in the considered region and raises awareness of the issue among
relevant stakeholders.

1.3. Conceptual frameworks for vulnerability and adaptation (dmcksystem
components and/or analytical concepts are important to assess adaptation, and how are
they related?)

The review of variety of conceptual frameworks for vulnerability and adaptation to climate
change show that many of them cannot provide sobigtaguidance for human health
adaptation assessments due to a variety of reasons. Only few frameworks present a reliable
approachwhich can be related to the human health. Some of them are:

The DPSEEAramework? (Figure 38, Figure 39 within Annex 4). It is a hierarchical model

for categorizing environmental health indicators, and for identifying suitable intervention
points. It is based on the classical toxicological model for environmental health, which limits
its application to nothocal and complex emonmental hazards such as anthropogenic climate
change. The review concluded that applications of the DPSEEA framework to different-climate
sensitive health issues would need to extend it flexibly, often including ecological indicators
andnorc | i matnifouddi ngd factors.

The O6HIi er ar c lcausabvéb) ncodelFgyeres4d anfiFigure 41 within Annex 4)

is another hierarchical model for structuring the risk factors for specific diseases according to
their spatial s ¢ al ¢h oaaorde. Sinpilar toxhe BPRSEBAGranteworkt h e
the O6hierarchy of causesd model would need t
causal structure of different climasensitive health impairments.

Burden of DiseasAssessment§igure 42 within Annex 4). It strives to quantify the amount

of ill-health caused by a particular risk factor, and the expected reduction in disease burden that
could be achieved by reducing human exposure to this risk factor. Application of the burden of
disease approach o t he ri sk factor 6ant hropogenic ¢
methodological and practical issues regarding the quantification of the risk factor, the choice of

the time horizon, and the consideration of uncertainties. Once again, the diffiatdtiesger

for indirect than for direct health effects of climate change.

1.4. Typologies of adaptation (or: How can adaptation measures and adaptive systems be
categorized?)

Typologizing of CCA approaches for human health would help to choose and thédvest
example for achieving the optimum adaptation of human health sector to the climate change.

There are various frameworks for categorizing adaptation measures, adaptive systems, and/or
adaptation decision situations according to a wide rangeatefiar Some of these typologies

51 DPSEEA stands for: Drivinfprcei Pressuré Statei Exposurd Effecti Action
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are specific to human health whereas others have a more general scope. Three of the generic
frameworks are considered as particularly relevant for designing adaptation strategies to the
health impacts of climate change.

Theéanat omy o f(Figarel 48 pvithia tAmnex)éformulates four questions about
adaptation and uses them to discuss key concepts of adaptation in a broad range of decision
contexts.

The OoOportraits of (Tabld20puses six aharattstitsroh an edaptivek
system as the basis for the distinction of t
then discussed as to its implications for the development of adaptation strategies and for priority
research needs. Adaptation to thealth effects of climate change covers many of these
portraits, depending on the particular disease and region considered. The consideration of the
specific circumstances of an adaptation cont
framework is thus highly relevant for the development of effective adaptation strategies for
human health.

A framework for analyzing the urgency of adaptation actipresents the most important
criteria for balancing the risks associated with early action d@rdatzion, respectively. This
framework, which synthesizes the results from several publications on the prioritization of
adaptation actions, is highly relevant for human health.

1.5. Evaluation frameworks for adaptation strategies (or: How can the qpfadgptation
be assessed?)

There are existing various frameworks for €
strategy is, and for identifying recommended strategies. All frameworks include criteria related

to the expected outcome of a proposed meagor examplethe expected magnitude and
distribution of health benefits and costs). Some of them also specify criteria referring to the
process of adaptatioriof example on participation and decisianaking procedures). The

selection of a particulaget of decision criteria is ultimately a normative decision that caanot

be made by scientists alone.

2. Implications: DeductionofKeyguesti ons -Hbman RKe&LIAt ho

The development of adaptation strategies for a particular health issue irfia spgicin should
be guided by the following key questions:

1 How significant is the expected increase in the particular health risk due to global
climate change, compared to current risk levels?
The answer to this question largely determines the needdetaded analysis dhe particular
health issuethelarger the potential increase in health risk, the more efforts should be put into
the detailed analysis of the issue.

1 How familiar is the population with the particular health issue, and with its eféect
control?
The answer to this question largely determines the neatfpreventive measurethe less
familiar a population is with a particular health risk, or the less effective it is controlled
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currently, the more important are additional interi@nmeasures to control the risk now and
in the future.

1 How reliable are projections for future risk changes at the scale of potential
adaptation measures?
The answer to this question largely determines the specificity with which interventions can be
designed to reduce a particular health rigkknowledge about future changes in regional health
risk is reliable, specific adaptation measures can be implemented already now. However, if
regional increases in health risks are less certain, a generic adaptadiiegy (focusing on
improved monitoring, surveillance, resegrahd so or) will generally be more appropriate.

1 How large are the risks (in terms of additional costs) of acting early compared to the
risks (in terms of additional disease burden) ofragtate?
The answer to this question largely determines the need for acting now: The lower the expected
reduction in adaptation costs due to additional information in the future and the higher the health
risks in the near future, the more importans tbi act now rather than later.



http://www.eufunds.bg/

Climate Change Adaptatioin Assessment of thluman Health Sector

TABLES ANBIGURE® the text above

Tablel8. Different purposes of adaptation assessment

Adaptation as part of IMPACT

Adaptation as part of POLICY

ASSESSMENT EVALUATION
Analytical Positive Normative
function
Purpose Predict, estimate likelihood Evaluate, prescribe

Central Question

What adaptations are likely?

What adaptations are
recommended?

UNFCCC Article

development?

Art. 2 Are the impacts likely to be
dangerous for ecosystems, food
production and sustaiable economic

Art. 4 Which measures should b
formulated and implemented to
facilitate adequate adaptation?

Source: Smit et al. 1999

Tablel9. The two approaches of an assessment

Method Natural hazard Vulnerability
Ranges of uncertaintyescribed by | Ranges of uncertaintyescribed by
Hazard climate scenarios and/or climate scenarios and/or
characteriation | characterization of hazard under characterization of hazard under
climate change wetftalibrated climate chage not well-calibrated
Drivers of Main drivers known and understood Many drivers with multiple
change uncertainties
Structure Change of consequences understod Multiple pathways and feedbacks

Table20. Ten system response portraits of adaptation defined in terms of knowledge, flexibility,
and time frame

SourceJones and Mearns 2003

: Sh((;r;r)un Shg;t—nr_un, Knowledge| Longrun, Lorrllgrr:m, Knowledge

Portrait ’ for SR | autonomous for LR

autonomous | autonomous | . i | flexibility | SLONOMOUS | g inility

flexibility flexibility flexibility
.1 Y * # * * #
.1 N Y Y Y * #
1.2 N Y Y N * #
.1 N Y N N * #
.2 N Y N Y Y Y
1.3 N Y N N Y Y
V.1 N N # Y * *
V.2 N N # N Y Y
V.3 N N # N Y N
V.1 N N # N N #

Note:Y:present; N: not present; */#: additional outcomes excluded due to simplifying assumptions
Source: Reilly and Schimmelpfennig 2000
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Figure29. Conceptual framework for adaptation policy assessment
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Source: Fuesset al. 2004.

memmmemememeees www.eufunds.bg----------------------- --- 136



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Figure30. Conceptual frameworks for adaptation to the health effects of climate changgplication to the four different diseases addressed in cCASHh
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Figure31. National Health Impact and Aalptation Assessment Framework

Define the Problem — screen potential for health impacts,
target resources on impacts/vulnerabilities of greatest risk

|

Frame the Assessment — set boundaries of assessment,
identify & involve stakeholders, assess internal capacity to
conduct assessment, identify necessary tools and methods

¥

Describe the current conditions —scan existing
information on indicators of vulnerability, scan climate
change scenarios, identify current vulnerable populations
and potential risks of greatest impact

Identify Key Issues & Partners for Assessment

Scoping

Capacity Building

Consultation

Assess the Baseline Conditions and Trends — produce
baseline estimates of indicators of vulnerability, assess
future trends in indicators and new drivers of change

/ N

Conduct Integrated Impact Conduct Adaptation
Assessment — collect data, run sensitivity | Assessment — collect data,
tests, scenarios/models, characterize risk 7| assess adaptive capacity,
and significance of impact produce adaptation options

Learning

Assessment

L

Conclusions and Recommendations — synthesize results,
prioritize research gaps, identify implications for
development of adaptation options

F 3

Communication

h 4

Develop and analyse Options —assess quality of
assessment, develop options, evaluate options based on
socio-economic and scientific criteria

¥

Select Option and Implement — select option, assess
capacity to implement, develop management action plan

{

Monitor and Evaluate — conduct outcome and process
evaluation, monitor new and changing risks

Management

Source: Health Cana@®0252

52Health Canada (2002). National health impact and adaptation assessment framework and tool€akiddthOttawa,
Canada.

memmmemememeees www.eufunds.bg----------------------- --- 138



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Figure32. Two frameworks for structuring the process of risk governance
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Figure33. Different terminologies used in health risk assessment

ILSI RSI

Problem

Exposure
Assessment

formulation

Characterisation

Hazard
Assessment

of exposure

NAS NRC
RA

UP EPA
Ecological RA
Problem
formulation
O = e ) — ~

Analysis Phase

Characterisation

Characterisation

Risk
Characterisation

of Human Health
Effects

of exposure

Hazard
Identification

Codex RA

Characterisation

Risk

o o] e e e e e e - e -,

characterisation

of Ecological
Effects

Exposure
Assessment

Hazard

OIE Import
RA

Identification

Release
Assessment

Risk

o e o e e s o e s o .,

characterisation

Dose-response
Assessment

Exposure

Hazard
Identification

Assessment

Source: Department of Health and Ageing 2002

Risk
characterisation

Hazard

Exposure
Assessment

Characterisation

Risk

Consequence
Assessment

characterisation

- 140

Risk
characterisation



http://www.eufunds.bg/

Climate Change Adaptatioii Assessment of theluman Health Sector

Figure34. Australian framework for health risk assessment: (a) Steps in risk assessment; (b)
Relationship of rik assessment and risk management
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Figure35. Assessment framework of the IPCC Technical Guidelines

(a) Seven steps of impact assessment; (b) Seven steps of adaptation assessifent;gtgge
method for conducting impact and adaptation assessments.
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Figure36. Outline of the Adaptation Policy Framework process
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Source: UNDP 2003

Figure37. UKCIP framework to support decisianaking in the face of climate change risk
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Figure38. DPSEEA framework for environmental health
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Figure39. Adoption of the DPSEEA framework to climate change impacts on human health
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Figure40. Causal web for chronic exposure to lead
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Figure4l. Causal web for the effects of climate change on infectious diseases

Source: Kay et al. 2000
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