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1. Summary

The Kyrgyzstan Climate Risk Profile Repat provides a preliminary profile of climate risk in
Kyrgyzstan. The repbwas developed as partaf col | aborati on bet ween
Central Asia Climate Risk Assessent ProgramFunding for theProfile was provided to CAMP
Alatoo by theClimate and Development Knowledge Netwof®DKN) with other support from
UNDP Central Asia Climate Risk Management Program. Hitdile is based on procedurest out
in the Climate Risk Assessment Guidg Central Asia, also developed by CAMP Alatoo and
U N D P @limate Risk Management Program with funding frtme CDKN. Project documents and
reports can be accessedtp://www.camp.kgandhttp://www.cacrm.info.

CAMF

TheProfile was developed by a team of 16 national and international experts. Work on the assessment

on which theProfile reportis basedtook place ina series of technical meetings in Almaty,
Kazakhstan and Bishkek and Is&yll, Kyrgyzstanfrom May 2012 to Marct2013.

The Profile focuses on disasteelated climate risks and climatelated impad on key crops and
related livelihoodsAssessment results focus thre Oblast level to provide a clearer picture of where
risks are critical within Kyrgyzstamandto aid in directing assistance to manage these risks.

The assessment work did not identify any clear correlation between clietatied disasters and

precipitation. Limited correlation between wheat production and SPI and prices and SPI was noted,

while amore significant correlation between SPI and yield in Chui and Talas Oblasts was noted.

Repartition of damages caused by disasters in Kyrgyzstan (2001-2011, except 2005)
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The Profile results indicate thatloods and flash floodsre the most significant climate related
disaster in Kyrgyzstanyith an estimated US$ 66 millioin damagefrom 2000 to 2011The most
affectedOblastsin total monetary termareJalal Abadand Oshwith anestimated damagef $ 23.1
million and US$16 million respectively. Batken has the greatest per capital damage, $US 3.02
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Total Damage by Oblast, UDDollars, 20002011
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Batken also scores
highest in terms of
livelihoods impacts.
With respect to
livelihood impacts on
females, Osh Oblast
scores highest

A number of senarios
weredeveloped to
projectfuture climate
risk damaged. Faall
five disaster covered
in the Profile, future
damage is projected to
total $US 153 millioh
by 2032 under a
populationgrowth rate
increase in damage. A
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2% per year reduction in damage results in $US 109.5 million in damage by 2032.

The Profile only identified limited possiblecorrelatiors betweenStandard Precipitatiomdex SP)
calculations and yield or prices for wheat at the level of each OBlasbre detailed review 0PI
and yielddatain Chui and Talas Oblasthd indicate correlations for all ceaiks, as well as fowheat,

barley and maize for specific timeframdsis suggests that future changesprecipitation can be

linked topossiblechanges in productioandcontributeto better climate risk management.

TheProfile identified relativelivelihood impacts for crops affected byrokiterisks. Batkenscored as

the most affected, followed by Jala Abad and Osh Oblasts. These results are useful in targeting

climaterisk management focirgy on the agriculture sector.

! Damage totals are not adjusted from inflation.




Assessment resulisdicate that females experience some risks differently than the general population,

and, in some cases
were identified to be
at less risk than the
general population.
The gendebased
assessment and
results of the
perception  survey
can be used to define
more specific
gendeffocused risk
management actions
for specific Oblasts.

TheProfile includes
the results of a
climate risk
perception survey
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Climate-Related Disasters - Kyrgyzstan. General Popul

and Females -

KAZAKHSTAN

Talas ‘ l

Jalal-Abad

UZBEKISTAN

Ysyk-Kol

S 1

TTM WS 4

150 lan

Batken

TAJKISTAN

14
RO |
Data derived from a Delphi-based assessment process. See |

Chmate Risk Assessment Guide - Central Asia (2013

" | Livelihood impact Scores by disaster type

- Floods and
flash Ncods
Avalanches
- Landakdes
B Heavyrains

Heavy snowfals

Scale of Livelihood Impact
Scores

- From 12t0 172

From&1o 12
] FromO108

| From 48100

conducted in Chmate Risk Asse B O

Suusamyr Va"ey CAMP Alsioo (MipHeimp Xg) —— Beuomm EUNITRAS Advernbals Shans CACAM rrp sl seessiemst OP ETIAIMAZA Carvegtam UNCP
Kyrgyzstan. The

survey indicated thdfl) A gapexistsbetween local and expearhderstanding of climate hazard and
risks, (2) Climaterelated risks do not have a uniformly high salience with local populations and (3)
Climate impacts will likely be address through reliance on self, family, and local government. These
and other finding should be incorporated into commuHigsed climate risk management.

TheProfile indicatesthat cimate risk management strategies and activiteetargeted to:

1 Managing flooding and flash floods, particularly in southwest Kyrgyzstad specificallyin
Batken Oblast.

1 Managing climatecrop impacts in Batkedalal Abad and Osh Oblasts.
1 Bridging the gap between local resident and expederstanding ofhe nature and threat of
climatelinks hazards and impacts.
1  Addressing the greatdisasteimpad on femalesn
0 Osh Oblastfor all disasters,
o Jalal Abadfor landslides,
0 Talas, Naryn and Issgyl Oblastsfor snowfall
0

Jalal Alad and Osh Oblast, due to higher impact scores for financial, social and
natural capitals,

Naryn, for higher social angatural capitals impacts, and
o Batken, for higher social capital impact for for climatep impacts.

o

Further work on climateelated risks in Kyrgyzstan should:

1 Significantly improve the data sets available on climate impacts at the national amatisahbl
levels.

1 Considerdetailed on sitegesearch into local climatelated impacts to develop better data and
modelson how climate and other factors contribute to negative impacts at the community and
household level.

1 Expand an econometric approach aoalyzing hazards, impacts and management measures,
particularly to bridge the analytical gap between short and long term impacts.

1 Assess the impact of changes in livelihood impact indicators through a scenario approach.

Climate Risk Profile for Kyrgyzstan, Ver. 2



1 Expanding the livelihoods impaassessment to consider age and health status.

1 Increase awareness about clirmakated risks, both short and long term, and integrate climate
appropriate risk management measures into social and developmental processes.



2. Introduction

Climaterelated risks pose a significant immediate threat to the lives and wellbeing of people in
Kyrgyzstanand threatenhie successful development of the country over the short and long term.
Understanding the impacts and outcomes of these threatdal éni defining effective short and long

term strategies and actions to minimize the negative impacts of a changing climate and from specific
climaterelated events.

This Kyrgyzstan Climate Risk Profile Report is a preliminary presentation of the assasst of
specific climaterelated risks in Kyrgyzstan. The report focuses on defining the impacts of:

1 Climaterelated disasters on lives and livelihoods, and,
1 Climate factors on crop production and livelihoods.

A separate commissioned report reviews thlation betweerprojected futurewater availably and
food supplies in Kyrgyzstan. The report is available from CAMP Alatoo

These results presented in this report demonstrate the range of -doo@ty links that can be
assessed using the process setimuhe Climate Risk Assessment Guidg Central Asia’. The
assessment results are presented in separate sections of the report, with a single conclusion and set of
recommendations.

The Climate Risk Assessment Guidé Central Asia was developed by the Cealt Asia Climate

Ri sk Assessment Project managed by Camp Al at oo,
Central Asia Climate Risk Management Program, based in Almaty, Kazakhstan. The project was
funded by Climate and Development Knowledge NetwW@RKN).

The Guide is designed for use in Kyrgyzstan, Kazakhstan, Tajikistan, Turkmenistan and Uzbekistan
and should be applicable in countries with similar seconomic characteristics.

The materials in this report are provided as input into a broader cliis&tgrofiling effort for

Kyrgyzstan undelUNDP&s Centr al Asi a Cl i matWork &ni clinkate Ma n a g €
change impacts in Kyrgyzstan related to health has been done by the Kyrgyz Ministry of Health and

the World Health Organization arabailableas Assessment of the Impact of Climate Change on

the Health of the Population of the Kyrgyz Republic® Given the detail of the Ministry of Health

report, an assessmaithealthclimate issues is naluplicated in this report.

The Profile draws on theSecond National Communication of the Kyrgyz Republic to the UN
Framework Convention on Climate Changé (seeSection5, below). The results in this report build
on the national level assessment provided orRibk Assessment for Central Asia and Caucasus:
Desk Study Review, and deepesnthe understanding of climate risks and impacts at and below the
national level. Specifically, where data is available, Phnefile definesclimate relatedimpacts and

risk at the Oblast level.

2(2013), CAMP Alatoo.

3(2012), Ministry of Health of the KyrgyRepublic.

4(2009),Government of Kyrgyzstan

5 (no date)Central Asia and Caucasus Disaster Risk Management Inifistiwed Bank, International Strategy for Disaster
Reduction and Central Asia Regional Economic Cooperation Program.
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3. Process

Theassessmenised theprocess set out in t@imate Risk Assessment Guidé Central Asia.® The
process set out in theuide considerdooth short term cthaterisk (e.g.the impact of droughs and
flooding) and longer term risks related to a changing climate.

As permitted by the data and resources availablgriieess seeks define the impacts of climate on
human lives and livelihoods. This focus is based on the understanding that actions to address climate
risks will take place when those who are at risklerstand the risks they face in terms of impacts on
their lives and livelihoods.

The risk assessment process used in this report involves:

1.Defining the oorrelation between climaterelated hazards and temperature or
precipitation. The results indicate vether specific climate hazards are tightly or loosely
related to climate and trends.

2.Defining impacts of climate events in terms of reported damageThe results indicate the
magnitude of climateelated disasters expressed as reported damage in US Rohaerted
from Kyrgyz Som.

3.Defining the impacts of climate events on livelihoodsThe results indicate the magnitude of
livelihoods impacts of on human health, financial conditions, social interactions, access to
natural resources and political suppartatdddress the impacts of climate events. As data on
disaster impacts in these areas are difficult to access, this element of the assessment uses a
Delphi approach, as described in teide.

4. Defining the risk of climate events.This risk calculation is sed on the ratio between the cost
of damage done by climate events and the scoring of livelihoods impacts.

5.Defining possible future damage, livelihoods and risk outcomesThese projections of
outcomes are based on a set of scenarios with impacts pdojeetea specific period of time.
For climaterelated disasters, the time period is 21 years, while for the precipitation and crop
production assessment, both 21 year and 80 decade (to 2100) have been used. These results
provide a basis foconsidering stategiesandactionsto be taken to address climate impacts
and outcomes.

6.Defining the perceptions of those at risk to climatédazard events and their willingness to
address these risksThe results indicate the:

a. Degreeof agreement between the expeasel assessment results (points 1 to 4
above) and local concerns, and

b. Degree to which those at risk are willing to invest in the reduction of specific risks.
These results aid in understanding the differences between-baged assessments and perceptions

of climatethat need to be bridged in addressing climate impa¢ts results also help understand the
degree to which affected populations are willing to address climate and other risks.

6 (2013 ), CAMP Alatoo.



The report concludes withecommendations on risk managemenioast for each climateelated
hazardassessed as well as a summary of limitations arising from the assessment process.

Note that theProfile does not assess the impact of climatated risks on human life. While
mortality data is available for disasters, the valuation of human life, and the lack of mortality data for

other, longer term, climate risks, limits the utility of incorporating midyt into the assessment
process at this stage.

Climate Risk Profile for Kyrgyzstan, Ver. 2



4. Country-Level Climate Overview

Kyrgyzstan is expected toexperience considerable economic loss, humanitarian stresses and
environnental degradation due tdimate variability and climate change impacts. Tdwpected
impacts of a changing climate include:

a.An increase in mean annuale mper at ur e 68.f 4. 6Auw by 2100

b.Changes in rainfall patterns, with an average increase during winter2¥943ut a decrease
during summer by 288%, by 2108

c.An increase in the intensity and frequency of extreme weather events, including heat waves,
extreme cold days and heavy rainfall.

d.An increase in climateelated disasters, including floods, mudflows, droughts and lansgislide

Kyrgyzstar® s conemic development isusceptibleto climaterelated disastersThis situation is
expectedto worsen in the future. Disasteaffecting Kyrgyzstan are a combination oépid (e.g,
landslides and mudslides) and slow onset (such as redyaeil melt) events Climaterelated
disasters cost the country an estimated $US 6.7 million per year from 2000 t&° EOdibaster

damage increases at the rate of population growth (1.1% per year), a conservative assumption, disaster
damage from clima-related disasters could total on the order of $US 156 million by 2032.
Additional impacts are noted Ffable 1, below.

Central Asiaissaidtos uf f er an A a duweposaicecomomic daetdrs and thedSoviet

legacy of environmentaimismanagement According to theAdapting to Climate Change in

Europe and Central Asia™ report, Kyrgyzstan isankedas the thrd most vulnerable country to

climate change impacts in Central Adergelyduetot he count r y 0 subibdexgvithins ensi t
an overall index covering:

1.Exposure measuring the strength of future <cli mat
variability,

2.Sensitivity based on indicators likely to exacerbate the climate change impacts, such as
renewable water resources per tapihe contribution of agriculture to the economy and share
of electricity derived from hydropow®rand,

3.Adaptive capacitydeterminedy combining social, ecamic and institutional measures

'‘Based on documentation developed by UNDP6s Central Asia ClI
8second National Communication to the UN Framework Convention on Climate Chang@009), Republic of
Kyrgyzstan.

°Second National Communicatiorto the UN Framework Convention on Climate Changé2009), Republic of
Kyrgyzstan.

10'seeSection VII. C of this report.

1 seeSection VII. | of this report.

2Adapting to Climate Change in Europe and Central Asia(2009) World Bank.

13 See Footnote #14.

14A measure of overall quality of national infrastructure and the % of the population over 65 were includegiisithety
subindex



Table 1

Climate-Related Changes and Impacts

Increase in glacial melting rates, resulting in increased river flow in summer causing floods an
erosion;

Increase in outbreaks of agricultural pests;

Increase in land degradation;

Decrease in agricultural productivity;

Increase in thexgent of arid and serarid areas;

Expansion of infectious animal diseases and transfer of from sheep and cattle to poultry &nd
Decrease in biodiversity.

alnresadwa |
ul asealdu|

Increase in frequency and duration of droughts;

Increase in numbef flood events;

Changed seasonal river flow patters;

Decrease in water volume in catchments and reservoirs;

Decrease in agricultural productivity;

Decrease in livestock productivity;

Increase in extent of arid and seanid areas;

Increase in infectiousuman diseases (exacerbated by the increase in temperature), such as e
infections, tropical fevers, parasitic diseases and mélaria

suianed
rejurey Buibueyd

Increase in the frequency of heat waves

Decrease in water supply agdality;

Decrease in grassland vegetation;

Decreasing livestock productivity, particularly shéép;
Increased incidence of human diseases, such as ischemic heart diseases in elderly people;
b. Increase in intense rainfall events

Increase in floods, avalanes, mudflows, glacial lake bursts;
Increase in soil erosion & landslid&s:

Increase in river bank erosion;

Damage to infrastructuree. hydroelectric reservoirs;

Pest outbreaks.

[rejurey asuau|
Sanep\ 1eaH
SJUBAT dwWaNXg

TheFirst andSecond National CommunicationSand theNational Capacity Self-Assessment for
Global Environment Management project’ for Kyrgyzstanidentified agriculture as being among
the most vulnerable sectors to the impacts of climate chaRgghermore, theNational
Communications noted thaftclimate changés likely to have a marked effect on the frequency and
intensity of climaterelated disasters (such as floods, mudfiamd landslides)

The impact of climate variability and change on water resources is likely to affect other sectors of the
economy, including the hydpower Kyrgyzstan with approximately 30%o f the regionds
resourcesis one of the main suppliers of water@entral Asia. Rpid glacial melting is adversely

affecting water supply anguality in Kyrgyzstan and Central Asi@limate models predia 6495%
reduction in Kyrgyzst? andanintreaseanlrivegflovaby 1080lin semmera by
in certain parts of the country over the next 20 ye@alacier surface area in Kyrgyzstanstaready

SWorld Bank Adaptation Report T Kyrgyzstan  (2008), Kokovin, A., WWF Russia

®The rate of such diseases is already 30gher in the southern vs. northern parts of the country due to a much warmer
climate First National Communication of The Kyrgyz Republic Under the Un Framework Convention an Climate
Change(2002), Ministry of Ecology and Emergencies of the Kyrgyz Repbli

Y From 1990 t02000, studies showeddecrease in the number of sheep and goats from 10 million to 3.8 milietoheat
waves Climate Change Impactsi Central Asia (2009, IFAD).

811 the last decade, 39 people have been killed by landslideslifzgen District alone in Kyrgyzstan according to UNDP
19(2002), Ministry of Ecology and Emergencies of the Kyrgyz Reputii(2009), Republic of Kyrgyzstan.

20 seehttp://www.thegef.org/gef/sites/thegef.org/files/documents/documentkyrggizstancc-ap. pdf

2second National Communication to the UN Framework Convention on Climate Chang2009) Republic of
Kyrgyzstan
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decreased19.8% from 197€2000 and obseations of the TiefBhan Mountain indicate a
permanent shrinking of glacier aréas.

Continued rapid glacial melting and increased evaporation due to increasing temperatures is likely to
lead to a decline in water supply in certain parts of the countig.With also result in water shortages

in the other Central Asian countries due to the regional interdepamndgnwater resource§he
sustainability of the hydropowesector is also of concern, as water supplies likedy to be
conpromised by climate ipacts which will also aggravate pastdegradation and increagzosion.

Climate variability and change impaatffects in Kyrgyzstan are expected to furttimeaten human
security and economic development, which are already threatened by:

1 Impoverishmat, given thatone third of the population live below the absolute poverty line,
with 37% below this line in rural areas (2009 estimétesind

1 Insufficient basic social services.

Kyrgyzstan is facing serious challenges in achieving iNennium Development Goals (MDGS),
particularly MDG 6 (combating HIV/AIDS, malaria and other disegsesd MDG 7 énsuring
environmental sustainabilityAddressing these MDGs iiscreasinglydifficult as the climate changes

Kyrgyzstan has a number of programusd projects targeting differentlimate impacts and risks,
including the:

1 Inter-Ministerial Commission to Prevent and Liguidate Emergency Situations, established in
March 2006.

1 UNDP-supported Disaster Risk Management Programme.

1 Intergovernmental cooperatiowith the Swiss government on Awareness and Capacity
Building of Integrated Local Risk Management in Kyrgyzstan; and

1 National Committee on Climate Change Consequences, which has been developing a national
climate change adaptation strategy for Kyrgyzstan.

2Glaciers of the Tien Shavlountains are reported to have been shrinking over the past 50 years, and at an accelerated pace
over the past two decadesd@pting to Climate Change in Europe and Central Asia2009) World Bank.

ZWorld Bank Adaptation Report (2008), Kokorin, A., WWF Rusa.

24The Kyrgyz Republic Profile and Dynamics of Poverty and Inequality, 200¢2011), World Bank.



5. Second National Communication

The Second National Communication of the Kyrgyz Republic to the UN Frameavk Convention

on Climate Changé” provides a comprehensive assessment of the expected impact of projected
changes to Kyrgyzstandés c | Gomaunieatiobnalsdesctonsiderabtel i mat e
background on climate features and conditions in Kyrgyzstan, a -$gesector reviewof current

conditions and expected impacts under different scenarios and mitigation measures and options.

To a certain degree, the work contained in @@nmunication overlaps with work done for this

Profile. However, theProfile attempts to consider ofiate risks at the sutmational level (i.e., for
climaterelated disasters) while also developing assessments in a way that the results can be compared
despite different timeframes. In these ways, Fhnefile deepens specific understandings of climate
related issues defined in t@®mmunication as well as to frameut mechanisms through which the
expected impacts can be managédrther, theProfile contains information which is more current

than in theCommunication.

25(2009),Government of Kyrgyzstan
Climate Risk Profile for Kyrgyzstan, Ver. 2




6. CrossCutting Issues®

As indicated in theGuide, crosscutting issues€,g., gender, age, health status) are important
understand climatenpacts andisks and defining risk management options. A background report on
gender issues was comsisned for theProfile?’. The report notes that some disasters (e.g.,
landslides) have disproportionally affected women in the past.

Severalfactorshavecontribued to greaterlevels ofclimaterelated risks for females in Kyrgyzstan
include as elaboratébelow.

1 Their presence in hazard prone areas, e.g., time spent in houses located in flood, mudflow or
landslide hazard zones.

1 The greater overall proportion of females than males in rural areas due to labor outmigration,
increasing proportional exposuxedisasters.

1 Changes in work patterns, particularly increased involvement in gardening, field labor, and
pasturing livestock. These changes have been triggered by male rural outmigration resulting labor
shortages and led to an increased need for thaimerg females to assure their own livelihoods
support through expanded work patterns.

Changs in the type and location dhsksthatwomen undertake,ften as a result of malmigration,

has increased the presence of women in hazardous locations hdyeveould not commonly be in

the past. For instancen increased involvement of females in herding places them more often in
locations subject to mud flows or avalancttean in the past.

In terms of disaster impacts, tReofile assessed livelihoods irapts for the general population and
for females for each Oblast and for each type of disaster. In terms of disdetied climate events,
the assessment indicated

1 A higher level of livelihood impacts on females in Osh Oblast for all disasters whenreohpa
the general population.

1  Alesser impactor females for landslides in Talas, Chui, Naryn &3ylKyl Oblasts.

1 A greater impacfor females fromandslides in Osh andalal Abad,and for snowfall in Talas,

Naryn and IssyKyl Oblasts, when compared to the assessment for the whole populations in each
Oblast.

SeeSection7.5, Livelihoods Impacts of Climate-Related Disastersfor additional information.

Genderdisaggregated data in disaster impacts was not available, afidrantial assessment of risk

could not be performed. At the same time, the documented challenges faced by women in terms of
access to a diversified livelihoods system, socidéfined roles (e.g., for child care and household
tasks) and greater propomicof females inat risk populationsindicate that females could be
disproportionallyaffected by climate risk in the future. Further research into these issues is required.

When considering the livelihood impacts of climate conditions on crop production, the assessment
results indicate that females experience greater impact in:

1 Jalal Abad an®sh Oblast, due toigher impact scores for financiag@al and natural capitals
1 Naryn,for highersocial and natural capitalspacts,and,

BAEnvironment o i s n ocuttinlssug. Asclomats is idherenglydan environmengalsssues a separate
discussion of environment is not included in this report.
Tllsyjl 1dwddjets?2 v., S ddoglgdoug t@§1q0EvaIzpemsm@AMP Alatoo at

http://www.campkg/andhttp://www.cacrm.info.
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Batken, for higher social capital impacts.

No cases were identified where females were less impacted than the general population.
The assessment of perceptions of clirratated hazards disaggrated responses by gender (see
Section7.7.8Local Climate Change Risk Perception in the Suusamyr Valleyn summary,

T

Male and female respondents agree that winters have been longer, livestock deaths have
increased, livestock disease has increased, waipply problems have increasedThis
agreement may be duettee crosggender nature of these impacts, affecting family food security
and reflecting common use, as in the case of water for agriculture and household uses (i.e., the
uses are different but there is need for the same resource.

Male and female respondsrdid not agree on perceived changes to avalanches, glacial melting,
soil erosion, pasture degradation, agricultural p@s$tis. result may be due to different exposures
to these hazards.

Females indicata considerably greater change in respiratoryagise when compatéo males.
This result may be due to the greater attention which woman respondents pay to child health.

71% of women respondents and 61% of men respondents indicated an intent to spend funds on
other than climate risk mitigation measure@ben asked how they would spend $US 500,
indicating a lover priority given to these measures by females and maldss result may be

largely due to the lower perceived threat posed by climate changes when compared to other
threats to survival.

See thebackground report ogender issues was commissioned for Pnefile?® for more details on
the gender issues.

Specific data on climateelate risks on health status and age was not available in disaster impact data.
While generalizations can be made, a enoseful approach over the long term is to investigate age
and health status links to climate risks using indicative or deductive methods to define-Kyrgyz
specific parameters and risk management options.

Blgyjl 1dwddjots? v., § 5 ddaEdlydads H§lQRpabisTneaBMB Alatoo at

http://www.campkg/anchttp://www.cacrm.info.
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7. Results
7.1. Climate-Disaster Correlations

7.1.1. Overview

This section focuses on the degree .
correlation between extreme climate evel Factors Affecting the Formation of Mud Flows
(disasters) and weather conditions. There
an expectation that climate factor
particularly precipitation, contribute to a
significant degree to floods and flas
flooding®, avalanches, storms and hail af
heavy snowsand to a lesser degree
landslides. Work by SergeyErokhin o
suggests that precipitation is @ CONtriDULI  Gearerinoone. Humarteooe s mome ae oubnes "
but not determinant factor in triggeg
climate related hazards (sed-actors
Affecting the Formation of Mudflows,
above)®

|2

a3

04

|5

o6

a7

Further to Erokinds analysi s, | and use, i ncl udi
critical issue defining the impact of climatelated hazards. Diefng the key factors that influence
climate risk impacts is critical to defining strategies and measures to address these impacts.

To assess the possible link between precipitadiwh thefive types of climateelated disasters noted
above, a simple correlation between precipitation totals and number of events was developed for the
seven Oblasts in Kyrgyzstan. The degree of correlatiordet@sminedy:

1. Establishing the average level okpipitation and disaster events for the 2Q00.1 period.

2.Comparing the actual level of precipitation and disaster events against these averages, as
percent of the average, for each y&ar.

3. Subtracting the percent of average disasters from the percanem@dge precipitation for each
year.

The closer the difference between the two percentages, the closer the expected correlation between
level of precipitation and number of disasters.

The period of analysis for:

1 Floods and flash floods and landslidesswanuary to June each year, as this is the period when
these events are understood to be most common.

1 Avalanches and heavy snow was October of one year to March of the next as this is the period
when these events are most common.

9 Storms and hail was fdooth the total calendar year and for January to June of each year as these
events can occur during any part of the year, but may be more likely in the first half of a year.

2 Given the physical processes involved, the hazard mud flow is included under Floods and Flash Floods in the report.

Wi twOo dzj ded j SEOMEOBI tedtotsH dzr 7 H Buzjj MBS Y 2O dzoz” 820 T ((R0AR),dzj ded j &5 S
[tesrddeBicds. 2 ddey j dzgj s, CGdHESG | sSdzse

31 The year 2005 was excluded due to the lack of data on disasters.



The results of this analysis are presented below.

7.1.2. Batken Oblast

As indicated in lte following Table 2 and Chart 1, there is no clear correlation between recorded

precipitation totals and disaster events for the timeframes analyzed. Further analysis, for shorter
timeframes (e.g., one or two months) may indicate greater correlations for floods and flash floods, but
the number of recorded events for other disasters (average annual events range from 0.4 to 1.1) are

likely too small for any meaningful analysis.

Table 2

Degree of Correlation Between Precipitation and Disaster EvenisBatken Oblast

Annual % of 10-year average disasters subtracted from annual % of 10 year precipitation average.

Disaster and Period of

Data Used 2000 | 2001 | 2002 | 2003 | 2004 | 2006 | 2007 | 2008 | 2009 2010
Floodsand Flash Floods,

JanJune Preciiation

Data 0.60 -0.03 | -0.47 1.03 -0.55 0.20 -0.06 | -1.18 0.16 0.30
LandslidesJarrJune

Preciptation Data 0.74 0.32 -0.95 | -0.44 | -0.05 | -1.05 1.14 -0.26 0.59 -0.04
AvalanchesOct-March

Preciptation Data -8.72 1.91 2.48 2.29 2.26 1.99 2.77 1.86 2.17 2.75
Heavy SnowOct- March

Preciptation Data 1.28 -0.59 2.48 2.29 2.26 1.99 2.77 -5.64 2.17 2.75
Storms&Hail JarrJune

Preciptation Data 0.74 -0.59 | -0.04 1.38 -1.87 | -1.05 1.14 -1.17 0.59 -0.87
Storms&Hail, Annual

Preciptation Data 0.90 -0.17 0.19 1.20 -1.57 | -1.07 0.92 -1.27 0.45 0.42

Chart 1

Comparison of Percent Average Precipitation and Percent Average Disastefs200020111 Batken

Oblast

== Avalanches OeMarch Precip Date =—=Landslides Jadune Precip Datz:

===Heavy Snow Oct March Precip Date= Storms&Hail JarJune Precip Dat:
== Storms&Hail, Annual Precip Dati =—Floods Jardune Precip Dat:
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7.1.3. Osh Oblast

Table 3 andChart 2 indicate that, with the available data and analytkiste is no clear correlation
between recorded precipitation totals and stevaevents for the timérames analyzedFurther
analysis for more focused time frames (e.g.,-tw@e months) may indicatecarrelation for floods

and flash floodslandslides and avalanchesut the number of recorded events faravy show
(average of 1\eent per winter) or storms/hail (average of 2 events per year) are likely too small for
furthermeaningful analysis.

Table 3
Degree of Similarity Between Precipitation and Disaster Events Osh Oblast

Annual % of 10-year average disasters subtracted frorannual % of 10 year precipitation average.

Disaster and Period of
Data Used 2000 | 2001 | 2002 | 2003 | 2004 | 2006 | 2007 | 2008 | 2009 | 2010
Floodsand Flash Floods,
JanJune Preciiation
Data 0.48 | 057 | 060 | 062 | 0.33 | 0.62 | -0.83 | -0.83 | -0.72 | -0.83
LandslidesJanJune
Preciptation Data 055 | 043 | 062 | -1.67 | -254 | 1.14 | 0.64 | 0.52 | 0.91 | -0.61
AvalanchesOctMarch
Preciptation Data 1.35 2.27 1.42 0.78 0.82 1.80 1.34 | -050 | 0.41 -0.69
Heavy SnowOct- March
Preciptation Data -1.40 | 1.27 1.92 0.03 2.32 2.05 1.34 1.00 0.91 -0.44
Stormsé&Hail JarrJune
Preciptation Data 0.12 | -0.66 | 0.18 1.45 1.01 | -0.16 | 0.75 | -2.09 | -0.07 0.52
Stormsé&Hail, Annual
Preciptation Data 0.53 | -0.50 | 0.19 1.31 1.09 | -041 | 0.68 | -1.84 | -0.14 -0.91
Chart 2
Comparison of Percent AveragePrecipitation and Percent Average Disasters 200020117 Osh
Oblast
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7.1.4.

Jalal Abad Oblast

Table 4 and Chart 3, below, indicate a possible occasional correlation between floods and flash
floods in 2000, 2007 and 2009. No correlations beyond single years can be identified for other
disasters. Further analysis of storms/hail and heavy snow does not appear useéulaasrage
number of events per year is 1 and 1.7, respectivetalysisof shorter periods of time (e.g.;2
months) may be fruitful for floods and flaslwods, landslides and avalanches (average events per
year 21.6, 6.1 and 9, respectively).

Table 4

Degree of Similarity Between Precipitation and Disaster Events Jalal Abad

Annual % of 10 year average disasters subtracted from annual % of 10 year precipitation average.

Disaster and Period of
Data Used

2000 | 2001 | 2002 | 2003 | 2004 | 2006 | 2007 | 2008 | 2009 | 2010

Floodsand Flash Floods,
JanJune Preciiation

Data -0.13 0.74 -1.04 0.36 0.44 0.83 -0.18 -0.50 -0.04 -0.46
LandslidesJarJune
Preciptation Data 0.61 0.25 0.48 -1.20 -0.83 0.24 0.44 0.31 0.13 -0.42
AvalanchesOctMarch
Preciptation Data 0.93 1.93 1.71 1.40 1.40 1.19 0.41 -0.39 -0.13 0.57
Heavy SnowOct- March
Preciptation Data 0.60 1.04 0.04 2.07 2.17 -2.92 1.41 1.05 1.98 1.57
Stormsé&Hail JarrJune
Preciptation Data -1.75 0.15 -0.04 0.84 -0.37 -1.88 0.61 0.47 1.44 -0.53
Storms&Hail,Annual
Preciptation Data -1.49 0.31 -0.12 0.78 -0.23 -2.01 0.62 0.69 1.25 0.19
Chart 3
Comparison of Percent Average Precipitation and Percent Average Disasterf20002011i Jalal
Abad Oblast
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7.1.5. Naryn Oblast

As presented ifable 5 andChart 4, the analysis suggests a possible correlation for floods and flash
floods for 2001, 2004 and 2009. Even single year correlations are not evident for other disasters
except for landslides in 2009. Further analysis is not likely to yield better correlasidthe aumber

of average events per year as small, ranging from .8 to 2.2.

Table 5
Degree of Similarity Between Precipitation and Disaster Events Naryn Oblast

Annual % of 10 year average disasters subtracted from annual % of 10 year precipitation average

Disaster and Period of | 50 | 5001 | 2002 | 2003 | 2004 | 2006 | 2007 | 2008 | 2009 | 2010

Data Used

Floodsand Flash Floods,

JanJune Precipation

Data 0.68 0.08 1.00 0.75 0.10 0.05 -0.51 |-0.41 | 0.13 -1.87

LandslidesJanrJune

Preciptation Data 0.68 0.53 1.46 1.21 -1.71 | 0.96 -1.88 | 0.95 0.13 -2.33

AvalanchesOct-March

Preciptation Data 1.32 1.97 1.24 -1.72 | 1.00 -0.20 | 1.49 -0.16 | 2.05 -1.32

Heavy SnowOct- March

Preciptation Data 1.32 0.72 2.15 -1.84 | 2.36 1.61 1.94 1.21 2.50 -2.98

Storms&Hail JarJune

Preciptation Data -1.82 |-1.97 | 0.62 1.21 1.01 0.96 0.85 -0.71 | -0.63 | -0.48

Storms&Hail, Annual

Preciptation Data -1.60 |-1.76 | 0.33 1.24 1.02 0.94 0.79 -0.68 | -0.57 | 0.30
Chart 4

Comparison of Percent Average Precipitation and Percent Average Disaster200020117
Naryn Oblast

- Avalanches OeMarch Precip Date =—=Landslides Jadune Precip Dat:

==Heavy Snow Oct March Precip Date= Storms&Hail JarJune Precip Dat:

== Storms&Hail, Annual Precip Dati =—Floods Jardune Precip Dat:

7.1.6. Issyl Kyl Oblast

As indicated in th@able 6andChart 5, below, there are at best, only single year correlations floods
and flash floods and landslides. In all cases, the average number of events per year is low (1.1 to 5.1),
which likely reduces the value of further efforts at establishing correlations.



Table 6
Degree of Similarity Between Precipitation and Disaster Events Issyl Kyl Oblast

Annual % of 10-year average disasters subtracted from annual % of 10 year precipitation

average.

Disaster and Period of | 5445 | 5001 | 2002 | 2003 | 2004 | 2006 | 2007 | 2008 | 2009 | 2010
Data Used
Floodsand Flash Floods,
JanJune Precipation
Data 0.50 | 0.85 0.45 1.20 | 0.72 -1.38 | -0.79 | -1.12 | -0.04 | -0.40
LandslidesJanJune
Preciptation Data 1.04 | 0.85 0.43 1.20 | 0.99 -3.39 | 1.37 | 0.77 1.04 | -4.32
AvalanchesOct-March
Preciptation Data 1.24 | 1.49 0.90 0.03 2.19 1.35 1.70 1.05 | 0.09 -1.06
Heavy SnowOct- March
Preciptation Data -0.30| 0.86 1.45 -0.40 | 2.40 1.55 1.70 1.61 -1.25 | 1.37
Stormsé&Hail JanJune
Preciptation Data 0.45 | 0.06 0.48 0.81 | 041 0.58 1.18 -1.58 | -0.53 | 1.87
Stormsé&Hail, Annual
Preciptation Data 0.40 | 0.21 0.37 0.81 | 0.18 0.46 0.84 -1.53 | -0.36 | -1.37

Chart 5

Comparison of Percent Average Precipitation and Percent Average Disasteér2000201171 Issyl Kyl
Oblast

= Avalanches OeMarch Precip Date =Landslides Jadune Precip Dat¢

=—=Heavy Snow Oct March Precip Date= Storms&Hail JanJune Precip Datz
== Storms&Hail, Annual Precip Dati =—Floods Jardune Precip Dat:

7.1.7. Chui Oblast

As indicated inTable 7 andChart 6, below, there appears to be little correlation between disasters
and precipitation in the timeframes covered by the analysis. The exception may be storms and hail at
the annual scale, although the number of possible correlations is small. The limitezt nf@iaerage

events per year (ranging from 0.6 to 3.9) indicates that further research into correlations mat not be
productive.

Climate Risk Profile for Kyrgyzstan, Ver. 2



Table 7
Degree of Similarity Between Precipitation and Disaster Events Chui Oblast

Annual % of 10-year average disasters sutacted from annual % of 10 year precipitation average.

Disaster and Period of

Data Used 2000 | 2001 | 2002 | 2003 | 2004 | 2006 | 2007 |2008 | 2009|2010

Floodsand Flash Floods,

JanJune Preciation -

Data 0.90 0.61 -1.22 | 0.88 0.37 0.37 0.27 0.80 1.03 | -1.95

LandslidesJarrJune

Preciptation Data 0.90 0.61 -471 | 1.67 -2.58 | 0.49 1.06 0.80 0.55 | 1.20

AvalanchesOct-March

Preciptation Data 1.88 1.14 0.79 2.67 0.98 0.66 0.49 0.96 0.12 | -0.69

Heavy SnowOct- March

Preciptation Data 0.22 -1.53 | 0.13 3.01 1.98 0.66 1.49 -0.38 | 1.45 | 1.98

Storms&Hail JarrJune -

Preciptation Data -0.13 | 0.61 -3.23 | 1.67 0.91 1.16 0.55 -0.48 | 0.22 | 0.85

Stormsé&Hail, Annual -

Preciptation Data 0.07 0.84 -2.87 | 1.34 0.93 0.92 0.39 -0.50 | 0.09 | -1.03
Chart 6

Comparison of Percent AveragdPrecipitation and Percent Average Disasters 200020117
Chui Oblast

== Avalanches OeMarch Precip Datea ==Landslides JaJune Precip Dat:

=—=Heavy Snow Oct March Precip Date= Storms&Hail JanJune Precip Dat:
== Storms&Hail, Annual Precip Dati =—=Floods Jardune Precip Dat:

7.1.8. Talas Oblast

Table 8 andChart 7, below, indicate a weak likelihood of correlation between the climsddted
disasters and precipitation for the timeframes analyzed. No landslides disasters were reported for the
20002010 period.

Possible correlation may have occurred for individwedrg, (e.g., floods and flash floods in 2007,
storms and hail in 2000), but there are no clear trends for each disaster or timeframe for several
disasters. Given the low number of annual events per year (ranging from 0.3 to 1.5) further analysis is
not likely to yield different results.



Table 8
Degree of Similarity Between Precipitation and Disaster Events Talas Oblast

Annual % of 10-year average disasters subtracted from annual % of 10 year precipitation average.

Disaster and Period of

Data Used 2000 | 2001 | 2002 | 2003 | 2004 | 2006 | 2007 | 2008 | 2009 | 2010

Floodsand Flash Floods,

JarrJune Preciation

Data -0.19 | 0.67 1.77 1.19 0.92 -6.50 |-0.04 |0.64 |1.02 |0.51

AvalanchesOct-March

Preciptation Data 0.37 2.22 2.57 1.62 2.76 -6.14 | 0.69 1.74 | 1.82 | 1.36

Heavy SnowOct- March

Preciptation Data 1.28 -1.11 | 257 1.62 -058 | 1.14 1.59 -1.60 | 1.82 | 2.27

Stormsé&Hail JanJune

Preciptation Data 0.05 -0.66 | 1.10 1.19 -0.41 | 0.77 0.87 -2.03 | 1.02 |1.92

Stormsé&Hail, Annual -

Preciptation Data 0.16 -0.49 | 0.77 1.34 -0.37 | 0.79 0.86 -1.92 | 0.92 | 2.06
Chart 7

Comparison of Percent Average Precipitation and Percent Average Disaster£200020117
Talas Oblast
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7.2. Precipitation and Crop Production Correlation

This section of theProfile summarizes an assessment of the correlation between precipitation
(expressed through a Standard Precipitation Iiid8RF?) and crop production and prices. The use of
SPI allows for a more nuanced assessment of precipitation impacts than siompparing
precipitationtotals to production or pricés.

%2For more information on SHittp://drought.unl.edu/portals/O/docs/gpbgramalternativemethod.pdf
3 This sectionisbasedgnls Yy j st v dzd jots?2 v. u. ftsftesjSlskz cuvftcOo dzj dad j € &
A j dzls e O dz' dz201B)(IPH eld, prices) afdls yg &' W s 9. Pisf tetsj S stz
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For instance, production can be compared to cumulative precipitation over several different ranges of
months (e.g., 6, 7, and 8) to identify the best match between production and precipitation. This allows
for incorporation of the impact of precipitation that falls during the winter as snow as well as rainfall,
providing a more complete assessment of climate conditions.

Two levels of analysis have been undertaken. The
first looks at the correlation between SPI, production
and prices for wheat for each Oblast in Kyrgyzstancgrelation Between SPI, Yield and Prices
using data from 1991 to 201Table 9 summarizes
the results of the analysis. Broadly speaking, theze
no strong correlations between SPI and yield

Table 9

Assessment Period 1991 to 2011.

: " Oblast SPI-Yield SPI- Price
hectare or between SPI and price per ton except for Correlation Correlation
Talas Oblast for SPYield, and Jalal Abad and OshTgjas 0.36 20.45
Oblasts for SPPrices. Chui -156 0.191

IssylKyl 0.14 -0.61
A more detailed correlation assessment wasle for [ Naryn 0.23 -0.32
wheat, barley, maize,oil crops, potatoes and Jalal Abad 0.05 0.36
vegetables produced in Chui and Talas Oblasts. The3gh 0.24 0.411
Oblast are the major production areas for these cropatken 0.01 0.12

in Kyrgyzstan. Climate links to production are of
greatest significance for these two areas, particularly in terms of iagstesfuture climate impacts.

Table 10 below, presents the results of the SPI and yield correlation analysis for a range of crops and
for a range of periods of analysis. The period
Mont ho i hthé tom bfeedch eolumn. These analytical periods allow for considering
precipitation (as snow or rain) over a growing season or longer and the outcome of the growing
season, as indicated by yield. Blank cells indicate no analysis.

Cells in the table méed ingreyindicate a strong correlation between SPI and yield. This correlation
is most common for wheat and barley. Presented in another way, changesygsarand long term
average precipitatioare expected to have a direct impact on wheat, bate) other cereal yields in
the ChuiTalas Oblasts.

Table 10
SPI- Agriculture Production Correlation 7 Chui and Talas Oblasts
Results presented as Correlation Coefficient Squared

Assessment Period 1991 to 2011

Crop and Period of Analysis [ End-Month of Analysis
March [April |May |June |July [Aug. |Sept. |Oct. Nov. Dec.
All Cerealsi 6 month period 010.106 |0.166 |0.18 ]0.193 [(0.165 |0.150 |0.261
analysis
All Cereals- 7 month period of| 0.122 |0.140 |0.208 |0.219 [0.225 |0.196 |0.179
analysis

«WfteOodzj ded j € dzd BBOIsd yd M¢< d d&3d tec d MiS IEbEY 20KCzT 8B &Pledrnd 2 ¢ L d
production). Both reports are available from CAMP Alatoo.



All Cereals- 8 month period of| 0.178 |(0.137 [0.157 [0.221 [0.234 |0.239 |0.209
analysis

All Cereals- 9 month period of| 0.167 [0.194 [0.176 [0.173 [0.242 |0.254 |0.259
analysis

All Cereals- 10 month period |0.075 [0.128 |0.212 |0.263 [0.260 (0.332 [0.341 |0.343 |0.290 (0.274
of analysis

Wheat- 6 month period of 0.180 [0.264 [0.215 |0.224 |0.206 |0.155 |[0.257
analysis

Wheat- 7 month period of 0.203 [0.222 |0.261 [0.254 [0.255 [0.236 |0.180
analysis

Wheat-8 month period of 0.283 [0.242 |0.263 [0.295 [0.289 [0.288 | 0.266
analysis

Wheat- 9 month period of 0.244 |[0.324 |0.300 (0.287 [0.323 |0.316 |0.314
analysis

Wheat- 10 month period of |0.050 [0.082 |0.219 |0.290 |0.312 |0.348 |0.337 |0.336 |0.300 |0.242
analysis

Barley- 6 month period of 0.285 [0.317 |0.402 (0.410 [0.377 |0.348 | 0.408
analysis

Barley- 7month period of 0.222 |10.284 |0.380 |0.414 (0.413 |0.378 |0.345
analysis

Barley- 8month period of 0.172 10.224 |0.299 |0.390 (0.423 |0.424 |0.388
analysis

Barley- 9month period of 0.074 ]0.181 |0.274 |0.316 (0.412 |0.444 |0.446
analysis

Barley- 10month period of 0.012 ([0.022 [0.122 |0.269 |0.360 [0.460 (0.488 |0.496 |0.428 |[0.392
analysis

Maiz - 6 month period of 0. 0.017 ]0.027 |0.033 |0.018 |0.027 |0.065
analysis

Maiz - 7 month period of 0. 0. 0.020 |0.032 |0.038 |0.023 |0.032
analysis

Maiz - 8 month period of 0.015 |oO. 0. 0.017 10.028 |0.034 |0.020
analysis

Maiz - 9 month period of 0.005 [0.005 |O. 0. 0.015 |0.025 |0.030
analysis

Oil Cropsi 7 month period of | 0. 0.002 [0.020 [0.021 |0.026 |0.017 [0.022
analysis

Potatos 7 month period of 0.001 |0.005 |O. 0.003 [0.003 |O. 0.003
analysis

Vegetables 7 month period of| 0.005 |[0.004 [0.036 [0.045 [0.051 |0.035 |0.045
analysis

7.3. Climate-Related Damage Impacts

Disaster damage data from the Kyrgyz Ministry of Emergency Situations (MoES) for2paad
was used to define the level of damage experienced from five cliglated disasters: avalanches,

floods and flash floods (including mudflows), storms and high winds, hail and heavy snowfall

(blizzard). Note that damage data is not disaggregated byegemdage No analysis by these
characteristics was possible.

34 Data for 2005 was not available.
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The eleveryear MoES data set included the number of events by Oblast for each year and the number
of events and damage for some events for 2010 and 2011. To establish estimated damdge levels

the other eight years, the damage data for 2010 and 2011 were:

1 Totalledin Kyrgyz Som of damage per year.
1 Converted to US Dollars at the mpdint exchange rate for 2010 and 2011, respectively.
1 Averagedto identify the cost of aingle event for eadype of disaster
1

Deflated by the annual rate of inflation for each year from 2000 to 2009 (with the exception of
2005, for which there was no event data). Actual damage costs from 2010 and 2011 were used for

these years and the 2010 costs were not ddflat

The resulting estimated damage cost per etygre per year were then multiplied by the number of

events each year for each Oblast to develop an estimate of the total damage caused per year. The

results were tabulated per disaster type and per Oladndicated inTable 11 and Chart 10,

below?®
Table 11
Total Estimated Damage, Climate Events
US Dollars, Adjusted for Inflation, 2000-2011°

Heavy Total

Oblast Landslides Avalanches Floods and SFO”“S _and Hail Snowfall Estimated
Flash Floods | High Wind )

(Blizzard) Damage
Talas 0 22,164 3,030,756 119,253 0 232,851 3,405,024
Chui 64,045 100,456 4,782,898 194,751 39,190 433,908 5,615,248
Naryn 100,575 124,051 2,778,461 61,484 2,435 1,003,953 4,070,960
IssylKyl 27,954 116,858 3,339,283 301,746 22,602 1,016,970 4,825,414
Jalal Abad 439,924 262,656 23095,707 117,396 17,433 862,231 24,795,347
Batken 75,158 916 3,711,638 64,622 0 334,513 14,186,847
Osh 659,752 150,944 15,591,952 165,496 0 1,033,300 17,601,444

The analysis indicates that floods and flash floods are the single greatest cause ofrelitsaie
damage (estimated total damagk $US 66,330,696 for the period assegsedith the possible
exception of droughhot assessed heteFurther, Jalal Aba®blast appears to be the most affected in
terms of damage overall and from floods and flash floods, folldwye@shand Batken. The scale of
impacts from floods and flash floods is so significant to overshadow the estimated impacts of any
other of the climterelated disasters in Kyrgyzstan, with the possible exception of drought (not
assessed here).

35 Note that this is damage data alone. No data was available on assistance provided, so these numbers likely overstate
financial impacts.
%Excluding 2005.

%7 MoES data did not include drought, which is more clearly captured in the SPI analysis.




Chart 10

Total Damage by Oblast, US Dollars, 2062011
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While absolute damage is an important indicator of climel@&ed outcomes, a moarelevant for risk
managemenindicator is the level of damage per capita, indicating how severely climate events are
affecing individuals. A calculation of damage per year per capital is provid&alote 12 below.

The damage data is the same as usékleiprevious table, with the population for each Oblast based
on the annual average population for the period of 2000 to 2011 (excluding Z@@5)esults are
presented itJS Dollars per year per persaf damagecost

Table 12
Damage Per Year Per Capita

US Dollars, 2000201 8

Floods and Storms Heavy All
Oblast Landslides Avalanches and High | Halil Snowfall .
Flash Floods . . disasters
Wind (Blizzard)
Talas 0. 0.009 1.27 0.050 0. 0.097 1.42
Chui 0.004 0.006 0.27 0.011 0.002 0.025 0.32
Naryn 0.036 0.044 0.99 0.022 0.001 0.356 1.44
IssylKy 0.006 0.025 0.71 0.064 0.005 0.215 1.02
Jalal 0.042 0.025 2.19 0011 | 0.002 | 0082 235
Abad
Osh 0.046 0.011 1.09 0.012 0. 0.072 1.23
Batken 0.017 0. 3.02 0.014 0. 0.074 3.12

Based on the cost per person analysis|ahel of damage from floods and flash floods is greatest per
person in Batken Obladbllowed by Jalal Abad and Talas Oblasts. Thus, while the absolute damage
levels are highest in Jalal Abatie per person burden is greater in Batk&alal Abad has theecond
highestlevel of per capita damage for the seven Oblasts. In terms of overall damage per capita, Naryn
ranks slightly higher than Talas.

38 Excluding2005, for which no data was available.
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7.4. Financial Costs of Impacts of Variations of Moisture Availability on Crops

Given the considerable turbulenecethe Kyrgyz economy and agriculture sector since 18084lysis

of the financial costs of variations in crop production linked to changes in moisture availability for
crops was not prepared for tiRrofile. Suchanalysis, which needs to considée expansion of
cropped areas (including into marginal lands), changes in irrigation systems, prices, inflation,
exchange rates and changes in the availability of agricultural inputs (e.g., seeds, fuel, fltibzgr,

in addition to precipitation and §Rvas not possible within the scope of this assessment. Future work
in this area should lead to a better understanding of the relative importance of climate factors in
agricultural income beyond yield.

7.5. Livelihoods Impacts of Climate Related Disasters

Based on the process set out in @@de, a Delphibased assessment wamnducted orivelihood
impacts from a range of climateelated disasters for each of the Oblasts in Kyrgyzstan. The
assessment team consisted of two women and three men directlietfigeable of conditions in
Kyrgyzstan and with a mixture of social and physical science backgrouitdsanother group of six
persons (two female) serving as an external reference ,greupvith more general knowledge of
disasters and risks in Kyrgyzata

For each disaster arfdr eachOblast, the assessment considered the impacts on all residents and
impacts on females alone. The overall result of the livelihoods assessment is presémgethbie
below andhe following maps. Additional data is akele in Annex B.

Table 13 Overall Impact of Climate-Related Disasters for Kyrgyzstan

Batken Chui IssykKyl Jalal Naryn Osh Talas
Oblast Oblast Oblast Abad Oblast Oblast Oblast
Climate-Related Oblast
Disasters
Mudflow 24.25 13.79 13.79 24.25 11.41 24.25 11.41
Avalanche 4.28 9.04 13.79 15.22 9.04 12.84 11.41
Landslides 13.79 13.79 13.79 13.79 13.79 13.79 13.79
Heavy rains/halil 16.17 9.04 18.55 18.55 7.61 18.55 4.28
Snowfall 5.71 2.85 2.85 571 1.90 5.71 1.90
Drought 27.11 13.79 4.28 7.61 13.79 4.28 4.28
Total 91.30 62.29 67.05 85.12 57.54 79.41 47.08
The |livelihoods i mpact assetdntalgtth ei nsdai ntea taess fitfhlaot

fl ash fl oods o i n t he doathwegre Oblastss o $akalmpdadt Qsh and h e t
Batken are considered to have the greatest impact on livelihoods. When all livelihood impacts from

the six different types of events atembined, Batken is identified as the most impacted Oblast in
Kyrgyzstan.

Note that the level of assessment is the Oblast. The level of impact at the District level within an
Oblast may be greater or lesser than for the Oblast as a whole.

The following twvo maps present the level of assessed impact livelihoods for females (principally
defined as women and older girls). The first map indicates that, in terms of combined impact of the six
types of climateelated disasters, Osh Oblast has a relatively higbere than for Jalal Abad and
Batken, principally related to higher scores related to landslides and heavy rains.
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The mapimmediately belowpresents the differences between the assessment scotbs fwhole
population and femalem each OblastNoteworthy are the positive (less impact) differences for
females for landslides in Talas, Chui, Naryn and lsglylOblasts, and negative (greater impact)
differences for landslides in Osh and Jalal Abad and for snowfall in Talas, Naryn aiglissyl

Difference between Scores for Assessment of Livelihoods Impacts by Oblast and
Climate-Related Disasters - Kyrgyzstan. General Population and Females -
™ N
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| Bishkok .
Talas ' Chu l
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Livelihood impact Scores by disaster type Scale of Livelihood Impact
Batken Floods and Scores
flash fcods
~ [ Avalanches B From 120172
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NN T T XN ha A S NN s AN ¢ Bl . - Heavyraine ] FromOio 8
Data derived from a Delphi-based assessment process. See | R Heavy snowfals | From48100
Chmate Risk Assessment Guide - Central Asia (2013) | Droughts
CA..'p Mloo :mo "Iw lg’ Beuom LUNITAAE Advsrmtalen Chians CACAM vy ! semsirwe) AP LTIAOMALA Camvpngtan UNCF
7.6. Livelihood Impacts of Climate Factors Affecting Crops

Using the livelihoods impact assessment process set out @uide, a team of four persons (two

male and two female) knowledgeable about crop production in Kyrgyzstan conducted ab@shthi
analysis 6the impact of climate factors affecting crop production and livelihoods at Oblast level for

the general population, and for females. The assessment process presumed that the most significant
largescale impacts on crop production have been a lack ofpjtedion (drought) or an excess of
precipitation, which could lead to water logging or other imp#cts.

Chart 10, below, presents the assessment results for the general population. (The left hand scale is the
calculated livelihoods impact score as described inGbale.) Similar to the disastdivelihoods

impact assessments, Batken Oblast is ranked highest, éollbyw Jalal Abad and Osh. However, in
contrast to the disaster assessment, Talas ranks as more impacted than ChwKgt, Isgdicating

possible local factors which influence climat®pimpact links. Data used for the climate
factors/impact assessmarain be found i\nnex C.

3%9 Hail and high winds cause damage to crops, but usually over very small areas relative to areas under cultivation.



Chart 10
Livelihood Impacts of Climate Factors Affecting Crops
(General Population)
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Table 14, below, summarizethe difference between the impact scoring for females and for the
general population. The assessment indicates that inpaf#males are worse in Jalal Abad and Osh
(greatest difference), Naryn aBatken Oblasts. For Jalal Abad and Osh, the difference is attributed to
higher impact scores for financial, social and natural capitals, for Naryn, for social and natural capitals
and for Batken, for social capital. Unlike for disastapacted livelihood, in no case were females

less impacted than the general population.

Table 14

Comparison of Livelihood Impact Scores for General Population and Femaldsr Climate
Factors Affecting Cropsi Seven Oblasts

Batken Chui | Issyk Kyl Jalal Naryn | Osh | Talas
Abad
General Impact Total 26.63 | 3.33 4.28 18.55 16.17 | 18.55| 7.61
Score
Female Impact Total Score 30.43 3.33 4.28 27.58 21.87 | 27.58| 7.61
Difference Female from +3.80 0.00 0.00 +9.04 +5.71 | +9.04| 0.00
General
7.7. Risk Calculationsi Climate-RelatedDisasters

As set out in thé&uide, the damage per year per person and the livelihoods @=ragdivelihood
impact pair)are used to define relative risk for each climatated type of event for each Oblast. As
these numbers are not directly combinable, the results for each efeteterl event are presented as
scatter plots.

The greater distanca damagdivelihood impact pair is from the zero point, the greater the level of
risk. Thegreater a pair is locatedwards the upper right side of the chart, the greater the overall level
of risk. For generally analysis, the scatter diagrams are divided into four quadwfitisd doy
horizontal and vertical dividing lines based on the-pwiht scoré’ on each axis foeach disaster.

4%0ne half the maximum score.
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The quadrants are defined as high overall risk (upper right), low overall risk (lower left), livelihood
based risk (upper left) and damagesedrisk (lower right). The closer a damage/livelihood pair is to
the upper right corner of each quadrant, the greater the level of risk. S&eidledor more details on

this classification.

The scatter plots below present the level of risk for five climeleged disasters: Landslides,

Avalanches, Floods and Flash Floods, Storms and Hail and Heavy Snowfall, and for all disasters, for

each Oblast in Kyrgyzstan. (Damage data on storms andvhadl combined to match livelihoods

impact assessment results.) The livelihood scores are on the vertical axis and the damage per year per

capita in US Dollars on the horizontal axis.

7.7.1.

Landslides

The comparison of damage and livelihood impacts indicéies @sh, followed by Jalal Abad and
Naryn rank highest for overall risks, while the other Oblasts rank high for livelibased risk,

except Talas, which has no risk. As the livelihoods impact score is the same for all seven Oblasts, the

level of risk depnds heavily on the level of damage per person.

Table 15

Landslide Risk

Risk Comparison

Lanslides

Damage — (Verticle Scale: Livelihoods Impact Score, Horizontal
Oblast | per capita | Lvelihood Scale: Damge Per Capital Year $US)

year, $US SEele 20.00
Chui 0.004 13.79
Osh 0.046 13.79 15.00 X m
Jalal Abad|  0.042 13.79 10.00 3
Batken 0.017 13.79 5.00 X
Issyl Kyl 0.006 13.79 0.00 T T T . )
Naryn 0.036 13.79 0.000 0.010 0.020 0.030 0.040 0.050
Talas 0.000 13.79 @ Chui MOsh A Jalala BadXBatken Xlssyl Kyl @ Naryn + Talas

7.7.2. Avalanches

The comparison of damage and livelihoods impacts indicates that Naryn Oblast followed by Jalal
Abad are at highest overall risk, while all the other Oblasts have a livellvas®t risk except
Batken, which is considered at low risk.




Table 16 Risk Comparison
Avalanche Risk Avalanches
valancheris (Verticle Scale: Livelihoods Impact Score, Horizontal

Oblast Damage, Livelihood Scale: Damge Per Capital Year, $US)

per capita | Score 15.00 -

year, $US ' * X X A BN
Chui 0.006 9.04
Osh 0.011 12.84 10.00
Jalal Abad 0.025 15.22 500
Batken 0.017 4.28
Issyl Kyl 0.006 13.79 0.00 . . . : .

0.000 0.010 0.020 0.030 0.040 0.050
Naryn 0.044 9.04 ¢ Chui mOsh A Jalala BadX Batken + Issyl Kyl X Naryn ® Talas
Talas 0.009 11.41
7.7.3. Floods and Flash Floods

The comparison of flood arfthsh flood damage and livelihood impacts indicates that Batken Oblast
followed by Jalal Abad are at overall high risk. Osh, followed by I$syll and Chui, have a
livelihood-based risk, while Talas and Naryn are at low risk.

Table 17
Risk Comparison
Floods and FlashFloods
_ Floods and Flash Floods
Oblast Damage, Livelihood (Verticle Scale: Livelihoods Impact Score, Horizontal
per capita Score Scale: Damge Per Capital Year $US)
year, $US
Chui 0.27 13.79 30
Osh 1.09 24.25 25 N A X
20
Jalal 2.19 24.25
Abad L1~ —=x
Batken 3.02 24.25 10
Issyl Kyl 0.71 13.79 5
Naryn 0.99 11.41 0 - - - - - - -
0.00 0.50 1.00 150 200 250 3.00 3.50
Talas 1.27 11.41
@ Chui BOsh A Jalala BadX BatkenXIssvl Kvl @ Talas+ Narvn
7.7.4. Storms and Hail

In terms of risk from storms anuhkil, no Oblast is defined at overall risk, while Talas is defined at
damagebased risk, while IssyKyl, Jalal Abad, Osh, Batken are defined as at liveliHoaged risk
and Naryn and Chuie at low risk. The results are to a significant degree skewedigtper capita
damage level for Talas Oblast.
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Table 18

Storms and Hail

20.00

15.00 ¥ *

10.00 &

5.00

0.00 : : . : .
0.000 0.010 0.020 0.030 0.040 0.050

@ Chui BOsh A Jalala BadX BatkenX Issyl Kyl

Risk Comparison
Storms and Hail

(Verticle Scale: Livelihoods Impact Score, Horizontal

Scale: Damge Per Capital Year $US)

0.060

Naryn +Talas

Oblast Damage, Livelihood
per capita | Score
year, $US

Chui 0.013 9.04

Osh 0.012 18.55

Jalal Abad 0.013 18.55

Batken 0.014 16.17

Issyl Kyl 0.023 18.55

Naryn 0.023 7.61

Talas 0.050 4.28
7.7.5. Heavy Snow

In terms of risk from heavy snowfall, Isggyl Oblast is defined as greatest overall ridkryn Oblast
is defined as at damagdpased risk(largely based on relatively high per capita dama@sh, Jalal
Abad and Chui at livelihoecBased risk and Talas at low risk.

Table 19 Risk Comparison
Heavy Snow Heavy Snow
__ (Verticle Scale: Livelihoods Impact Score, Horizontal

Oblast Damage, | Livelihood Scale: Damge Per Capital Year, $US )

per capita | Score

year, $US 6.00 [
Chui 0.025 2.85

4.00
Osh 0.072 5.71 ¢ X
Jalal Abad | 0.082 5.71 2.00
Batken 0.074 5.71 0.00 . . . .
syl Kyl 0.215 285 0.000 0.100 0.200 0.300 0.400
Naryn 0.356 1.90 @ Chui BOsh A Jalala BadX Batken X Issyl Kyl @ Naryn + Talas
Talas 0.097 1.90
7.7.6. Overall Risk

The scatter plot below presents a comparison on damage and livelihood impact scores for each
climaterelated disaster type for each Oblast. (Vertical and horizontal lines indicating the damage and

livelihoods impact mid points have been added.)

The datandicates that flooding in Batken, followed by flooding in Jalal Abad are at highest overall
risk for all climaterelated disasters, while flooding in Osh has a level of livelihoods impact which is
significantly above other Oblasts for floods and other aterelated disasters. The disaster/Oblast

specific data table can be foundAnnexD.
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Risk Comparison- By Risk and Obast
Verticle Scale: Livelihood Score, Horizontal Scale: Damage per capita year,
$US
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The table and scatter plot immediately below compares all climate related disaster risks for the seven
Oblast in Kyrgyzstan. This comparison indicates that in terms overall risk, Batken is at greatest overall
risk, followed by Jalal Abad. All the other Oblasire defined as having livelihobased risk.
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Table 20 Risk Comparison
) All Disasers- Naional Level
All Disasters (Verticle Scale: Livelihoods Impact Score, Horizontal

Oblast Damage, | Livelihood Scale: Damge Per Capital Year)

per capita | Score 100.00

year, $US X
Chui 0.025 2.85 80.00 |
Osh 0.072 571 X

60.00 —®
Jalal Abad 0.082 5.71
Batken 0.074 571 40.00
IssylKyl 0.215 2.85
Naryn 0.356 1.90 20.00
Talas 0.097 1.90 0.00 . . . .
0.000 1.000 2.000 3.000 4.000
@ Chui BOsh A Jalala BadX Batken X Issyl Kyl ® Talas+ Naryn

7.7.7. Damage Projections

This section of thérofile provides scenaribased projections of climate impacts. These projections
are intended to aid in understanding future climate risk impacts, comparing impacts from different
risks and identifying possible cost savings from strategies and actions to céchate impacts.

Three sets of impact scenarios are presented below, dealing with (1) all common-rdiatate
disasters to 2032, (2) flooding and flash flooding in Batken Oblast to 2032. Additional scenarios were
consideredo incorporatethe impact ofchanges in precipitation on crop production but this work
remained experimental and subject to further refinement.

7.7.7.1. All Climate Relatedisasters

The following table presents changes over a 21 year period in disaster damage impacts under three
scenarios:

1 An increase in annual events and annual damage at the same rate as population growth
(1.1%). This represents the baseline, Afno ch
efforts and no change from recent historical average events or damage Fauale ipflation
is not included.)

1 No increase in the number of disaster events-egear but a 1.1% increase in damage per
year. This represents a stable natural environment (no increase or decrease in natural event
triggers) but a rate of populatiomcreaseébased increase in damage.

1 An annual 2% reduction in average damage per event but no change in the number of events
per year. This represents a stable natural environfnenhcrease or decrease in naturargv
triggers) together with effectivdferts to reduce disaster damage.

Note that the results in the third scenario can also represent an average 2% per year reduction in
climaterelated events.



Table 21

Projected Impacts of Three Scenarios Reflecting Climat&elated Disasters in Kyrgyzsan

Scenarios
1.1 % growth | No increase in# | 2% annuateduction
Impact Parameters in events and | disastes yeafto- | in average damage
damage per | year;1.1% per event but no
eventper year| increase in change ir# of
damage per year| events per year.
Total Number of ClimatdRelated Disasters 1,265 1,125 1,265
Total Damage ($US, 21 years) 153 million 135.6 million 109.6 million
Damage Per Capita @ Year 21 1.37 1.101 .735
Change irbamage perEvent e ar fi 0 0 | 124% 124% 67%
20(USD)
ChangeiMumber of Event s|124% 0 124%
to Year 20
Change iPAverage Damage per YeirO 0 t | 155% 124% 83%
Year 20
Change in Cost per P({124% 0 67%

The three scenarios should be viewed as alternative futoresssess

management options. No change from average event frequency for disaster events (second scenario)

different climate risk

yields lower damage levels when compared tolttiéo population growtibaseline. A 2% reduction
in damage scenario Yyields sigodint reductions in overall and per capita damage.

From a cosbenefit perspective, the issue is whether a $US 43.3 million investment in risk

management (the difference between the baseline and 2% scenario damage levels) could result in the

2% deduction irdamage. If this were the caseerttthis analysis indicates an investment of $US 2.1
million per year in risk reduction for the five climatelated disasters would be justified.

7.7.7.2. Flooding in BatkenOblast

The following table presents the results for dlow and flash floods in Batken Oblast based on the
same three scenarios as described above.

Table 22
Projected Impacts of Flooding Scenarios in Batken Oblast
Scenarios
1.1 % growth in | No increasen # 2% annual reduction in
Impact Parameters events and disasters yeato- average damage per
damage per year; 1.1% increase event but no change in 4
event per year | in damage per year| of events per year.
Total Number of ClimatdRelated Disasters 290 258 258
Total Damage (USD, 2jears) 31.6 million 28.0million 20.3 million
Damage Per Capita @ Year 21 3.52 2.83 1.52
Change in Damage per o o o
20 (USD) 152% 124% 67%
Change in Number of | o
to Year 20 123% 0 0
Change in Average Da|123% 124% 68%
Year 20
Change in Cost per Persofe ar 00 | 123% 0 55%
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As noted, he three scenaricare alternative futures for assessing different climate risk management
optionsAs wi th the nal 2% r reductoa s taenagé scenarie wauld yietd signdicant
reductions in overall and per capita damdfja.$US 0.6 million investment per year over 20 years in
Batken Oblast could result in 2% reduction in damage from floods and flash floods, then the
investment could be justified on the basis of costs to benefits.

7.7.8. Local Climate Change Risk Perception in the Suusamyr ValleyKyrgyzstan)
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7.7.8.1. Overview

This section covers an assessment of climate risk perceptions among residents of the Suusamyr Valley
of Kyrgyzstan The assessment was undertaken by CAMP Alatoo to

1 Identify the most efficient actions and essential measuoesnobilize the population
Suusamyr Valley with regard to the climate ofpamisk management, and
9 Pilot the climate risk perception process presented ifGtlide.

The assessment was conducted October 2012 as part @/NB® Central AsiaClimate Risk
Management in Kyrgyzstan Project implemented by CAMP Alatoo. A full copy of the assessment
report isavailable from CAMP Alatoo.

7.7.8.2. Method and Data Used

The basic method for identifying ands@ssing local perceptions wagus group discussienThe

groups were formed out of the different strata of the local population (men, women, old people and
youth). Selectedhouseholds and specialistere also surveyedrocus group discussions lasted 23to
hoursand were facilitated by a sociologist.

The questionsised in the survey were taken from tBeide and adjusted for local conditions by the
sociologist leadig the assessmentafa and conclusiorfsom experts on climate changernids were
used for analysing findings of the survey.

A total of 70 persorwerecontactedas part of the survey, through:



1 House interviews wittb4 pesons, where at times other famityembers alsoobk part in
discussionsand,

1 Two Focus Groups composedadfhtpersonseach.

A total of 38 men and 32 women were covered by the survey.

7.7.8.3.

Results

Reported Indications of Climate Change

The most important questisfor the assessmentane

1 AHow does the local population understand the climate cRasoe,

1 fAWhich processes do they obserye?

The survey indicated that the local population hadifferentiated between the notion of climate
change andlimate variability. Respondents coulelall and aalyse natural phenomena ovke last

30 yearsAt the same timeeventsduringthe last 10 years overlppdanddistorted remembrance of
earlieryears.

Suusamyrresidentsperceive the last three yeais have had severe winters. Thegked this to
fodder shortage and diseasamong the populatigrand asa strong mdicator of the climate change.
However, when considering a -§@ar period such wintershave happened before, andere even
more severer-urther villagespecific responses are prded inTable 23, below.

Table 23

Reported Indications of Climate Change

Villages Type of Climate Event | Reported Indicators Comments
Suusamyr, | Extreme decrease of air | According to the local inhabitants, the| It was also mentioned that suc
Tunuk temperature (hard frost) | winter became more severe since 20( phenomena can be linked with
In thewinter of 2011, the temperature | the climate changever the
dropped downto -60% . | n 1| period of 10to 15 years
80s thetemperaturs reached to -55
% ., and-2010to- BBD-45 % .
Ice crusts were formed.
More frequent heavy During recentyears (since 200%here | Before,the snow was falling
snowfall were abnormalities in snowfalit the | gradually and reaching
beginning of November 2011 the heig maximum height in January
of the snow cover exceeded 1 meter | February
Increase of duration of the| Since 2008the period ofsnow cover | Since the late 19%0snow ha
show cover hadincreasedy almost for two covered the land from
months e.g.,Novembetrto April. Decembeuwrtil March. This has
resulted ina shortage of the
winter fodder.
First of Shift of the vegetation Ploughingsince 2008 starts earlwhen | Beginning of the spring field
May period compaedto 20 years ago activities was in May 20 years

ago,butnow they start a bit
ealier, in April.

Extreme decrease of
temperature (hard frost)

Indicaedfor the lastfew years (34
years) In 201, thetemperaturelropped
to-57to - 60

More frequent heavy
snowfall

Since 2007 snowfall has been
abnormal.

At the beginning ofNovember 2011,
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the height of the snow cover exceede
meter

More frequent gusty wind

During the last 31 yearswind has
destroyed roofs of buildingendpower
lines

Usually happens in autumn

Kaisar More frequent heavy During the lasfew years (since 2007),| (Period of greaterpnowfall has
snowfall snowfall has beeabnormal. shifted to theautumn
At the beginning of November 2011
the height of the snow covereeseded 1
meter

Extreme decrease of air | Ice crust formation

temperature (hard frost)

Increase of the snow In comparison with 1978 80, the The local population associate

moisture snow is wet. this phenomenon with putting
Since 20080 2007, the snow moisture | into operatiorof the Toktogul
is very high water reservoir

More often drought During the last 2 years Drought is aggravated by dry
(20102011, theyield of fodder and | wind.
agricultural cropshas dropped

Kyzyl-Oi More often drought During the last 2 years Drought is aggravated by dry
(20102011), theyield of fodder and | wind.
agricultural cropsiropped.

Extreme decrease of air In the Kyzy}Qi village the

temperature (hard frost) climatic conditions are

favourableby comparison with
other villages of the Suusamyr
local self government.

More often flood Precipitationasting15 minutes leads t¢ The flood is formedbovethe
flooding. The last timat floodedwas in | village in the gorge
2008.

Shift of vegetation period | Ploughing starts lateturing the pas?
to 3 years

KojomKyl Extreme decrease of air | Ice crust formation

temperature (hard frost)

More often gusty winsl In spring ancautumn for thelast 2to 3 | (windsPass through certain
years, windhasdestroys roofs of5 areaqof the community.
buildings

Increase of snow moisturel During the last 7 years the sndwas When itsnows a crust is formed
beenwet. which, in spring does not allow

the melt water to penetrate intd
the soil

More frequent heavy Ssince 200&nowfall has been

snowfall abnormal.

In earlyNovember 2011the height of
the snow exceeded 1 meter
Karakol Increase of the river bank | Change of the vier course, washout of| After 1992 the river course

erosion

the right bank during the lastByears

changed

More frequent heavy
snowfall

During the last yars (since 2007),
snowfall has been abnormal.

In early November 2011he height of
the snow cover exceeded 1 meter

Extreme decrease of air
temperature (hard frost)

Indicationsfor the last 30 4 yearsare
that he air temperature dropped-&7
to - 60 .

Since 2008fodder shortage
andfimurraird haveoccur.




Perception of Changes in ClimateRelated Hazard Frequency

Table 23below, provides the results of questions to assess the awareness of survey participants about
changes in climate and environmental hazards. The respondents were asked whether each of the
hazards were considered to be occurring more or less often than in the past. (Gender aspects of the
responses are discussedrction6, above).

The respondents indicated that several climel&ed hazards, including avalanches, strong wind, and
respiratory disease, are occurring less often than in the past. At the same time, a significant number of
respondents indicated that prolonged winter, livestock disease and (for feosatlieyascular and
respiratory diseases are increasing. The peraceptiovey provides an interesting insight into current
views of a range of hazards, butepeatsurvey in the future il provide deeper understanding on

how view may change by season or other factors.

Table 24
Perception of Changes in ClimateRelated Hazards Frequency
Male Female

Yes, No, I do not | Yes, No, | do not
Hazards occur occur know occur occur know

more less often more less often

often often
Avalanche 18% 65% 17% 2% 75% 23%
Heat and Dought 66% 23% 11% 71% 14% 15%
Frost 53% 34% 13% 30% 55% 15%
Strong Wnd 19% 78% 3% 9% 79% 12%
Prolonged Vihter 97% 2% 1% 90% 5% 5%
Glacier Melting, Outbreak of Glacialkes 22% 28% 50% 4% 29% 67%
Soil Erosion 63% 24% 13% 3% 30% 67%
Pasture [egradation 57% 37% 6% 3% 51% 46%
Agricultural Rests 38% 37% 25% 1% 45% 51%
Agricultural Rroductivity (yield) 26% 57% 17% 10% 54% 36%
Increase of LivestockrBduction (meat, 38% 46% 16% 23% 62% 15%
milk, wool)
Livestock Deaths 78% 19% 3% 56% 27% 17%
Livestock Osease 89% 8% 3% 77% 15% 8%
Water Supply Roblems 90% 4% 6% 93% 4% 3%
Incidence of Cardiovascularig®ases 67% 22% 11% 80% 13% 7%
Incidence of Respiratory Diseas@sfluenza, 16% 73% 11% 96% 0% 4%
bronchitis, pneumoniastc.)
Incidence of the infectious diseases 55% 34% 11% 42% 54% 4%
(intestinal, poisoning, etc.)

Comparison of Expert and Population Views on Climate Impacts

A comparative analysis of the climate change trededstified by climate experts and the population
indicates that th@opulationconsidered past conditions to be colder thaassessed by expgidse
Table 24, below) One explanation provide lilgeexperts is that dry frost is not perceived as codd
the wet one

The viewsof the local populatiomwith regard to the quantity of precipitation largely coincide with the
e X p eapini@an®. This could be due toextent ofdry-land farming in the valley, whictheavily
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dependson precipitationsleading thepopulationto have more experiencean assesag this climate
feature

Table 25
Comparative Analysis of the Climate Impacts byExperts and the Population
Climate Change Summer Winter
Indicator Experts Population Experts Population
Temperature, Mean Decrease SIS Increase Winter iscolder.
Value hotter.
Extreme Temperatures | Decrease Hotter Warmer g;’ (& wimieD (-5
| " -
Frosts(Freezing 7 y :Qeduced . gevere ¥V|nte_ﬁost.
Weather) frequency an evere frost in
A /7] impact. October.
Precipitation, Mean Precipitation : Less rain, Wlth_0L_1t change Often and heavy
decrease, especially short and dry or minimum
Value . ; : ; snowfall
in springsummer spring, increase.
Growing Season Increase Increase WW /|

The following chart presentgranking the importance of climatmked hazardscomparing experts

and local respondent®\s noted above, experts and respondents differ in many cases, reflecting
different experiences and priorities. These divergences need to be harmonized to create a common
platform for climate risk management.

Chart 11
Comparative Analysis- Importance of Climate-Linked Hazards by Respondents
and Experts
(Verticle Scale Indicates Relative Importance)
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Based on the surveit can benoted that
1 Local respondents armore tolerant towards frequent, tirmpaced small phenomena in
compari®n with the incidents causing largamages, even if the totédsses in the first case
are mucHarger.



1 Respondents were more awaraaxtent events and very eft exaggratal their meaning and
importance.

9 Expert advice is important to understanding haza$ defining thedivergence between
physical conditions and local perceptions.

1 Respondentscannot alwaysdifferentiate between humainduced and climatenduced
impacts

In terms of respondent reliance on support for managing clirelteed hazard<Chart 12, below,
indicates thatthe most reported action is sekliance followed by reliance on family and other
relatives. Interesting, local (self) governmeituctures are expected to provide support in managing
climaterelated issues.

Chart 12
What Respondents Reported Relying On
]
Self |k 33.90%
Family and Relatives ¢ § 28.50%
Neighbours 4.50%
NGOs 2.10%

=

1 18.50%

Local (self) government

The Government 93 2.50%

Actions to Mitigate Hazard Consequences

Table 24 below, presents actions suggested by respondentsspond to climatémpactsand other
hazards identified in the survey. The percergaiggicate the number of respondents who mentioned
the hazar@r management actions.

Table 26
Actions to Mitigate Consequences of the Hazards Identified
% of Respondents
Hazard Mentioning Management Actions Mentioned
Hazard and
Action
Duration ofthe season (winter/summer, 935% Assure supplies dbod, fodder; take care
etc) (too long or short) of own health and treat the livestock;
insulation ofbuildings mini-hydro-
electrical stations ieach village.
Water supplyinadequate) 915% Keep rivers and ecology clean; rehabilita
artesian wells; clean watering places.
84.5% Carry out preventive measures; insulatio
Respiratorydiseases in humanmfluenza, assure supply afoal wood, dry dung and
bronchitis, pneumonijaetc.) medicine. Get rore information on thes
issues.
Livestockdiseases 83% Timely vaccination; to spare no expense
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for qualty vaccines; carry out preventive
measures; insulation of sp sheds and
sheep yardsgssure supply obdder and

medicine
Rate of the cardiovascular diseases am( 735% Timely preventive examinatienconsult
humans with the specialistshuy andtake medicine
Animal deaths 67% Treat livestockn a timely manneruse

quality veterinay drugs;getmore
information on differentliseases and bury
the animalsarcasses only in certain

locations.
Rate of infectious diseases (isti@al, 38% Follow sanitary and hygiene rules; train
poisoning.etc) children; not to eat meat of sick livestock

Do rot dispose otarcasses anywhere.
Find out information about new infectious
diseases, for exampfeom ticks. etc.

Frost 32% Cover the fruit treednsulation forhouses,
sheds and sheep yards.

(Loss of)Animal Production (meat, milk, 305% Take good care of the livestock and

wool) maintain them appropriately.

Outbreak ofagricultural pests 21% Carry out preventive measures.

Pasturalegradation 20% Do not use pastures near the villafge a
certaintime to prevent overuse.

Heat, Dought 18.5% Take measures to adapt.

Willingness to Pay Assessment

The f#Awillingness to payo approach was wused
management activitiefee theGuide). The results, summarized irable 24, below, showthat the
climate changeelated problems are not among the priesitof the local population Rather,
significanteconomic and social needppear to be more importa®l% of men and ®4 of women
indicatedan intentto spend funds other than on direct risk mitigatibhis may be explained by a
weak awareness of teecial or economic impacts of a changing clin{aticus of further awareness
raising and other, more pressing problems.

t

(0]



Table 27
Willingness to Pay Survey Results
Replies to the question

fiHow would you spend the local currency equal to 500 USD (if you would have it), to reduce the
above enumerated hazard consec

Reply % Response from Men and % Responsed from Women and

Details of Proposed Usef Funds Details of Proposed Usef Funds

Keep money for myself and ho| 43 %: Increase the number of 32% Educate children in Bishkek.
spendt on risk reduction. livestockfor lateruse. 14 % Buy (children)clothes or buy

necessary house warésly medicine
or start a business

12 % Open a food kiosk
Allocateall the money to a risk | 27% Insulation of the sheds and | 19% Purchase of coal, firewood,
mitigation option vaccination of livestock foodstuff or fodder

Not spendthe money at alto 4% 9%
avoid headacleKeep money a
savings and use it for devilo
day.

Sharethemoney amongseveral | 8 % 0%
measure$ insulation of the
sheep sheds, vaccination, fodd
conservation, inseminatipatc.

Pay off debts 7% 4%

Invest for interest 7% 6%

No response 4% 4%
7.7.9. Limitations

There are several limitatiotkat affectthe results presented in thgofile. One significant limitation
is the lack of data on climatelated impacts, particularly in terms @dmage, both from rapid eset
events and from slower changed to the climate.

The assessment process addressed this limitation. But, for instance, an expectation that average
damage for two years is representative of a longer period is Weekesultingestimations of damage
are correspondingly weak and need to be used with understanding of their limitations.

Also in relation to damage data, only data on monetary damage, and not assistance, pragided
available for the assessment. As a result, theegtions of damage likely overstate the actual damage
experience in financial terms.

The climate risk perception assessment conducted iBubsamyr Vallewas sufficient as a proof
of-concept test of the perception assessment process set ouGinidee However, the results cannot

be applied to Kyrgyzstaas a wholeSimilar assessments are needeather parts of the countity

generate a representative database of perceptions of climate impacts as an input into climate risk
management strategies gumjects.
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7.7.10. Conclusions

The assessment of the relation between floods and flash floods, landslides, avalanches, storms and halil
and heavy snow disasters and precipitation for all Oblasts did not identify any significant correlations
during the timeframes fowhich data is available. The exceptions may be for floods and flash floods

in Jalal Abadand NarynOblasts and for floods and flash floods in Batkéor, which further analysis

at shorter timeframes (e.g., 2, 3 months) may be justifiedvever, there lao need to be further
research te@onfirm that climate parameters are significant contributors to disaster impacts.

The assessment of disaster damage indicates that floods and flash floods,antabtimateUS 66
million in damageare by far thenost damaging events for the 11 years for which data is available.
The mostOblast with the greateststimateddamage islalal Abad(US$ 23.1 million), followed by
Osh (US$16 million).

In terms of per year per capital damage, a better meastine biimanimpact of disasters, Batken
Oblast had the highest ledamagé for floods and flash floods$US 3.02 per capity, followed by
Jalal Abad($US 2.19per capita) and Osh ($UB09per capitqx Batken also ranked first in terms of
overall damage per year per person ($8.32), followed byJalal Abad ($U2.35) and Talas (US$
1.42).

In terms of livelihoods impact from the five types of disas&ssessedBatken scoredhighest,
followed by Jalal Abadand Osh Oblasts. When considering tivelihood impacts on females, the
Osh Oblast scordsghest, followed by Batken ardélal Abad

In terms of risk (damage and livelihoods impacts together), Batken Oblast was rated highest, for flood
and flash floods, followed byalal Abadfor the same fye of disaster. While Osh Oblast had a
relatively high level of livelihooddased risk, all other disasters for all other Oblast had significant
lower risk when compared the floods and flash flood¢hat haveaffeced Batken,Jalal Abadand

Osh. In term®f overall risk levels (all five disasters combined), Batken ranked first, followddlby

Abad

Three senarios were used to projetamage levels from 2012 to 2023: (1) Populatoowth rate
(1.1%)increase in damagead events, (2) No increase iretnumber oflisasters yeato-year; 1.1%
increase in damage per year and (3) a 2% annual reduction in average ge@nevent but no change
in number ofevents per year. The first scenario pr@datamages fnm all five disaster totaling $US
153 millior* by 2023. Under the third scenariorojected damages are projected to t6taf 109.6
million. Per year per peos damage is projected be $UWS7 in 2023 in the first case, adS0.735

in 2032 in the latter case.

Using the same scenarios, for flawgl and flash flooding in Batken Oblast (the most at riskaStpl
the projections are for $USL.6 million (populabn-growth rate scenario) and $29.3 million (2%
reduction scenario). The gjections indicate that a $UB8.6 million per yearinvestment m risk
reduction for floods and flash floods in Batken Oblast could justified on abeosfit basids it
reduceddamageby an average of 2% per year 2923. Note that this investmenbuld be in damage
reduction,in reducing the livelihoods imp#s offloods and flash floods, or a combinatiortieé twa

In terms of crogclimate impact linkages, the assessment only identified a few cases of correlation
between SPI and yield or prices for wheat at the level of each Oblast. The exceptions were Talas for
SPl/yield and Jalal Abad and Osh for SPI/prices.

At the same time, a more extensive investigation of possible correlations between SPI and yield in
Chui and Talas Oblasts indicated correlations for all ceraalsyell asvheat, barley and maize for
specfic time frames. This finding is significant as it suggests that future changes in precipitation can

41 Damage totals are not adjusted from inflation.



be linked to expected changes in production, and by extemsifwod supplies. The assessment
attempted to model such outcomes using a simple scenatioagppbut the process needs further
refinement before inclusion in th&ofile.

The assessment identified relative livelihood impacts for crops affected by climate factors. Batken
Oblast scored as the most affected, followed by Jala Abad and Osh Olases results are useful in
targeting risk management focusing on the agriculture sector.

The assessment was able to define livelihood impacts related to disasters andaffeotee crops

using a Delphi process. The results indicate that females erpersome risks differently than the
general population, but in some cases were identified to be at less risk than the general population.
The gendebased assessment and results of the perception qgeeypelow)an be used to define

more specific gerer-focused risk management actions for specific Oblasts.

A climate risk perception survey was done in Suusamyr Valley and highlighted three points:

1.There is gap between local and expert understanslitigrespect to some aspectsadimate
hazard and riks which needs to be bridged,

2.Climaterelated risks do not have a uniformly high salience with local populations.
3. Climate impacts will likely be address through reliance on self, family, and local government.

These and other findings should be incorganto communitybased climate risk management.

The climatedisaster and climaterop components of the assessment indicate that climate risk
management assistance should be targeted to:

U Managing flooding and flash floods, particularly in southwest Kgstan and specifically in
Batken Oblast.

U Managing climatecrop impacts in Batken Oblast as well as Jalal Abad and Osh Oblasts.

U Bridging the gap between local residents and experts as to the nature and threat ofickisnate
hazards and impacts.

U Addressing the greater impact identified for females in
0 Osh Oblast for all disasters,
o Jalal Abador landslides
o snowfall in Talas, Naryn and Issilyl Oblasts
0

Jalal Abad and Osh Oblast, due to higher impact scores for financial, social and
naturalcapitals

Naryn, for higher social and natural capitals impaantsl,
0 Batken, for higher social capitmhpact for climatecrop impacts.

o

Further work on climateelated risks in Kyrgyzstan should:

U Significantly improve the data sets available on clematpacts at the national and sudtional
levels.

U Considerfocused field research docal climaterelated impacts to develop better data and models
for understanding how climate and other factors contribute to negative impacts at the community
and housetid level.

U Expand an econometric approach to analyzing hazards, impacts and management measures,
particularly to bridge the analytical gap between shori@mgiterm impacts.

U Assess the impact of changes in livelihood impact indicators through a scaparoach.
U Expand the livelihoods impact assessment to consider age and health status.

U Increasepublic awareness about climatelated risks, both short and leteym, and integrate
climateappropriate risk management measures into social and devekapprecesses.
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Annex B. Livelihoods Impact Assessment Data

MUDFLOW

Overall Population

Outcome on Capital Batken Oblast | Chui Oblast Issyk Kyl Oblast Jalal Abad Oblast Naryn Oblast Osh Oblast | Talas Oblast
Human 4 3 3 4 2 4 2
Financial 3 2 2 3 2 3 2
Social 3 2 2 3 2 3 2
Natural 3 2 2 3 2 3 2
Political 3 3 3 3 3 3 3
21 12 12 16 11 16 11
Diagram Total Area
HF 571 2.85 2.85 571 1.90 5.71 1.90
FS 4.28 1.90 1.90 4.28 1.90 4.28 1.90
SN 4.28 1.90 1.90 4.28 1.90 4.28 1.90
NP 4.28 2.85 2.85 4.28 2.85 4.28 2.85
PH 571 4.28 4.28 571 2.85 571 2.85
Tot. area 24.25 13.79 13.79 24.25 11.41 24.25 11.41
Rank 1 4 4 1 6 1 6
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MUDFLOW Women

Outcome on Capital Batken Oblast Chui Oblast | Issyk Kyl Oblast | Jalal Abad Oblast | Naryn Oblast Osh Oblast Talas Oblast
Human 4 3 3 4 2 4 2
Financial 4 2 2 3 2 3 2
Social 3 3 2 3 2 4 2
Natural 3 2 2 3 2 3 2
Political 3 4 3 3 3 3 3
17 14 12 16 11 17 11
Diagram Total Area
HF 7.61 2.85 2.85 5.71 1.90 571 1.90
FS 571 2.85 1.90 4.28 1.90 571 1.90
SN 4.28 2.85 1.90 4.28 1.90 5.71 1.90
NP 4.28 3.80 2.85 4.28 2.85 4.28 2.85
PH 571 571 4.28 571 2.85 571 2.85
Tot. area 27.58 18.07 13.79 24.25 11.41 27.11 11.41
Rank 1 4 5 3 6 2 6
Outcome on Capital Difference Total Population vs Women
Human 0 0 0 0 0 0 0
Financial -1 0 0 0 0
Social 0 -1 0 0 0 -1 0
Natural 0 0 0 0 0 0
Political 0 -1 0 0 0 0




AVALANCHE

Overall Population

Outcome on Capital Batken Oblast | Chui Oblast Issyk Kyl Oblast Jalal Abad Oblast Naryn Oblast Osh Oblast | Talas Oblast
Human 2 3
Financial 2
Social 2 2
Natural 2
Political 3 3 3 3 3 3 3
12 10 12 13 10 12 11
Diagram Total Area
HF 0.48 1.90 2.85 3.80 1.43 2.85 2.85
FS 0.48 1.90 1.90 2.85 0.95 2.85 1.90
SN 0.48 0.95 1.90 1.43 0.95 1.43 0.95
NP 1.43 1.43 2.85 1.43 1.43 1.43 1.43
PH 1.43 2.85 4.28 5.71 4.28 4.28 4.28
Tot. area 4.28 9.04 13.79 15.22 9.04 12.84 11.41
Rank 7 5 2 1 5 3 4

Climate Risk Profile for Kyrgyzstan, Ver. 2




AVALANCHE wWomen

Outcome on Capital Batken Chui Oblast | Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Oblast
Human 2 3 4 3 3
Financial 2 2 2 2
Social 2 2 3 2 3 2
Natural
Political 3 3 3 3 3 3 3
12 10 11 12 11 11 9
Diagram Total Area
HF 0.48 1.90 2.85 1.90 2.85 1.43 0.95
FS 0.48 1.90 1.90 1.43 1.90 1.43 1.90
SN 0.48 0.95 0.95 1.43 0.95 1.43 0.95
NP 1.43 1.43 1.43 1.43 1.43 1.43 1.43
PH 1.43 2.85 4.28 5.71 4.28 4.28 1.43
Tot. area 4.28 9.04 11.41 11.89 11.41 9.99 6.66
Rank 7 5 2 1 2 4 6
Outcome on Capital Difference Total Population vs Women
Human 0 0 0 0 0 0 2
Financial 0 0 0 1 -1 1 0
Social 0 0 0 0 0 0 0
Natural 0 0 1 0 0 0
Political 0 0 0 0 0 0




LANDSLIDES

Overall population

Outcome on Capital BatkenOblast Chui Oblast Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 3 2 3 4
Financial 2 2 4 2 4
Social 2 2 3 3
Natural 2 2 3 3
Political 3 3 2 3 2 3
17 11 7 15 9 16 7
Diagram Total Area
HF 2.85 1.90 0.48 5.71 1.90 7.61 0.48
FS 1.90 1.90 0.48 5.71 0.95 5.71 0.48
SN 1.90 1.90 0.48 4.28 0.48 4.28 0.48
NP 2.85 2.85 1.43 2.85 1.43 2.85 1.43
PH 4.28 2.85 1.43 2.85 2.85 3.80 1.43
Tot. area 13.79 11.41 4.28 21.40 7.61 24.25 4.28
Rank 3 4 6 2 5 1 6
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LANDSLIDES Women

Outcome on Capital BatkenOblast Chui Oblast | Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 3 2 3 4
Financial 2 4 2 4
Social 2 3 3
Natural 2 3 3
Political 3 2 3 3 3
17 15 17
Diagram Total Area
HF 2.85 0.95 0.48 5.71 1.90 7.61 0.48
FS 1.90 0.48 0.48 5.71 0.95 5.71 0.48
SN 1.90 0.95 0.48 4.28 0.48 4.28 0.48
NP 2.85 2.85 1.43 2.85 1.43 4.28 1.43
PH 4.28 2.85 1.43 2.85 2.85 5.71 1.43
Tot. area 13.79 8.08 4.28 21.40 7.61 27.58 4.28
Rank 3 4 6 2 5 1 6
Outcome on Capital Difference Total Population vs Women
Human 0 0 0 0 0 0 0
Financial 0 1 0 0 0 0 0
Social 0 1 0 0 0 0 0
Natural 0 0 0 0 0 0 0
Political 0 0 0 0 0 -1 0




HEAVY RAINS/HAI L

Overall population

Outcome on Capital Batken Oblast Chui Oblast Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 3 3 3 3
Financial 2 2 3 2 2 2
Social 2 2 3 3 3
Natural 3 _ 2 3 3
Political 3 3 3 3 3 3 3
18 10 14 14 9 14 7
Diagram Total Area
HF 2.85 1.90 4.28 2.85 1.90 2.85 0.48
FS 1.90 1.90 4.28 2.85 0.95 2.85 0.48
SN 2.85 0.95 2.85 4.28 0.48 4.28 0.48
NP 4.28 1.43 2.85 4.28 1.43 4.28 1.43
PH 4.28 2.85 4.28 4.28 2.85 4.28 1.43
Tot. area 16.17 9.04 18.55 18.55 7.61 18.55 4.28
Rank 4 5 1 1 6 1 7
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HEAVY RAINS/HAI L Women

Outcome on Capital Batken Oblast Chui Oblast Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast

Human 3 2 3 4 2 4

Financial 2 4 2 2

Social 2 2 3 4 4

Natural 3 ; 2 3 3

Political 3 3 3 3 3 3 3

18 10 15 16 9 16 7

Diagram Total Area

HF 2.85 1.90 5.71 3.80 1.90 3.80 0.48

FS 1.90 1.90 5.71 3.80 0.95 3.80 0.48

SN 2.85 0.95 2.85 5.71 0.48 5.71 0.48

NP 4.28 1.43 2.85 4.28 1.43 4.28 1.43

PH 4.28 2.85 4.28 571 2.85 5.71 1.43
Tot. area 16.17 9.04 21.40 23.30 7.61 23.30 4.28

Rank 4 5 3 1 6 1 7
Outcome on Capital Difference Total Population vs Women

Human 0 0 0 -1 0 -1 0

Financial 0 0 -1 0 0 0 0

Social 0 0 -1 0 -1 0

Natural 0 0 0 0

Political 0 0 0 0




SNOWFALL
Overall population

Outcome on Capital Batken Oblast Chui Oblast | Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 2 2 2 2
Financial 2 2 2 2
Social 2 2 2 2
Natural 2 2 2 2
Political 3 3 3 3 3 3 3
12 11 11 7 11 7 11
Diagram Total Area
HF 0.48 1.90 1.90 0.48 1.90 0.48 1.90
FS 0.48 1.90 1.90 0.48 1.90 0.48 1.90
SN 0.48 1.90 1.90 0.48 1.90 0.48 1.90
NP 1.43 2.85 2.85 1.43 2.85 1.43 2.85
PH 1.43 2.85 2.85 1.43 2.85 1.43 2.85
Tot. area 4.28 11.41 11.41 4.28 11.41 4.28 11.41
Rank 5 1 1 5 1 5 1
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SNOWFALL Women

Outcome on Capital Batkent Oblast Chui Oblast | Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 2 2 2 2
Financial 2 2 2 2
Social 2 2 2 2
Natural 2 2 2 2
Political 3 3 3 3 3 3
12 11 11 7 11 7 11
Diagram Total Area
HF 0.48 1.90 1.90 0.48 1.90 0.48 1.90
FS 0.48 1.90 1.90 0.48 1.90 0.48 1.90
SN 0.48 1.90 1.90 0.48 1.90 0.48 1.90
NP 1.43 2.85 2.85 1.43 2.85 1.43 2.85
PH 1.43 2.85 2.85 1.43 2.85 1.43 2.85
Tot. area 4.28 11.41 11.41 4.28 11.41 4.28 11.41
Rank 5 1 1 5 1 5 1
Outcome on Capital Difference Total Population vs Women
Human 0 0 0 0 0 0 0
Financial 0 0 0 0 0 0 0
Social 0 0 0 0 0 0 0
Natural 0 0 0 0 0 0 0
Political 0 0 0 0 0 0 0




DROUGHT

Overall population

Outcome on Capital Batken Oblast Chui Oblast Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 3 2 2 3
Financial 3
Social 4 2
Natural 3 3
Political 4 4 3 3 3
22 12 7 9 12 7 7
Diagram Total Area
HF 4.28 1.90 0.48 1.90 4.28 0.48 0.48
FS 5.71 0.95 0.48 0.95 2.85 0.48 0.48
SN 5.71 1.43 0.48 0.48 0.95 0.48 0.48
NP 5.71 5.71 1.43 1.43 1.43 1.43 1.43
PH 571 3.80 1.43 2.85 4.28 1.43 1.43
Tot. area 27.11 13.79 4.28 7.61 13.79 4.28 4.28
Rank 1 2 5 4 3 5 5
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DROUGHT Women

Outcome on Capital Batken Oblast Chui Oblast | Issyk Kyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 3 2 2 3
Financial 3 3
Social 4 2 2
Natural 3 3
Political 4 3 2
22 12 7 10 11 7 7
Diagram Total Area
HF 4.28 1.90 0.48 1.90 4.28 0.48 0.48
FS 5.71 0.95 0.48 1.90 2.85 0.48 0.48
SN 5.71 1.43 0.48 0.95 0.95 0.48 0.48
NP 5.71 5.71 1.43 1.43 0.95 1.43 1.43
PH 571 3.80 1.43 2.85 2.85 1.43 1.43
Tot. area 27.11 13.79 4.28 9.04 11.89 4.28 4.28
Rank 1 2 5 4 3 5 5
Outcome on Capital Difference Total Population vs Women
Human 0 0 0 0 0 0
Financial 0 0 0 0 0 0 0
Social 0 0 0 -1 0 0 0
Natural 0 0 0 0 0 0
Political 0 0 0 1 0 0




Annex C. Livelihood Impacts of Climate Factors Affecting Crops

Overall population

Outcome on Capital Batken Oblast Chui Oblast Issyk Kyl Oblast | Jalalabad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 2 2 2 2 ;
Financial 4 3 2 3 2
Social 3 2 3 3 3 2
Natural 4 3 3 3 2
Political 4 3 3 3 2
22 14 13 14 9
Diagram Total Area
HF 3.80 0.48 0.48 2.85 1.90 2.85 0.95
FS 5.71 0.48 0.95 4.28 2.85 4.28 1.90
SN 5.71 0.48 0.95 4.28 4.28 4.28 1.90
NP 7.61 0.95 0.95 4.28 4.28 4.28 1.90
PH 3.80 0.95 0.95 2.85 2.85 2.85 0.95
Tot. area 26.63 3.33 4.28 18.55 16.17 18.55 7.61
Rank 1 7 6 2 4 2 5
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Women

Outcome on Capital Batken Oblast Chui Oblast | IssykKyl Oblast | Jalal Abad Oblast Naryn Oblast Osh Oblast Talas Oblast
Human 2 2 2 2 i
Financial 4 4 2 4 2
Social 4 2 4 4 4 2
Natural 4 4 4 4 2
Political 4 2 3 3 3 2
18 17 15 17 9
Diagram Total Area
HF 3.80 0.48 0.48 3.80 1.90 3.80 0.95
FS 7.61 0.48 0.95 7.61 3.80 7.61 1.90
SN 7.61 0.48 0.95 7.61 7.61 7.61 1.90
NP 7.61 0.95 0.95 5.71 5.71 5.71 1.90
PH 3.80 0.95 0.95 2.85 2.85 2.85 0.95
Tot. area 30.43 3.33 4.28 27.58 21.87 27.58 7.61
Rank 1 7 6 2 4 2 5
Outcome onCapital Difference Total Population vs Women
Human 0 0 0 0 0 0 0
Financial 0 0 -1 -1 0
Social -1 0 0 -1 -1 -1 0
Natural 0 0 -1 -1 -1 0
Political 0 0 0 0 0 0




Annex D. All Climate -Related Disastefi Damage and Lielihood Score§?

Not e: An AAO before a name indicates avalanche, ALO Bhdromat eadid!| domad $1 i
indicates snow.

All Climate -Related Disasters
Livelihoods
Disaster Oblast| Damage Score
A Chui 0.006 9.035
A Osh 0.011 12.839
A J-Bad 0.025 15.217
A Batken 0.017 4.280
Al 0.006 13.790
A Naryn 0.044 9.035
A Talas 0.009 11.413
L Chui 0.004 13.790
L Osh 0.046 13.790
L J-Bad 0.042 13.790
L Batken 0.017 13.790
LI 0.006 13.790
L Naryn 0.036 13.790
L Talas 0.000 13.790
F Chui 0.27 13.79

“2hy Oblast and Dissier
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All Climate -Related Disasters

Livelihoods
Disaster Oblast| Damage Score
F JBad 2.19 24.25
F Batken 3.02 24.25
Fl 0.71 13.79
F Naryn 0.99 11.41
F Talas 1.27 11.41
SHChui 0.013 9.035
SH Osh 0.012 18.546
SH JBad 0.013 18.546
SH Batken 0.014 16.168
SH | 0.023 18.546
SH Naryn 0.023 7.608
SH Talas 0.050 4.280
S Chui 0.025 2.853
S Osh 0.072 5.706
S JBad 0.082 5.706
S Batken 0.074 5.706
S | 0.215 2.853
S Naryn 0.356 1.902
S Talas 0.097 1.902
Mid Point 1.508 12.125
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