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A Message from the State Agency on
Environmental Protection and Forestry

The Kyrgyz Republic is highly vulnerable to shocks
associated with climate change. Recent years have
been marked by changing rainfall patterns, heavy
snowfall events, and landslides - all of which have
had a negative impact on the livelihoods and food
security of vulnerable people throughout the
country.

The negative impacts of climate change in the
Kyrgyz Republic are real: the latest scientific
evidence suggests that increasingly erratic rainfall
and glacier melt will likely result in more extreme
weather events. These events are predicted to have
a detrimental effect on livelihoods and food
security. As a consequence, the government
recognised that food security in the Kyrgyz Republic
is especially sensitive to climatic conditions, as
elaborated in our National Communication to the
United Nations Framework Convention on Climate
Change.

It is therefore critical to ensure food security for
those most at-risk and to enhance resilience among
vulnerable populations. In order to identify policies
that support the most vulnerable it is important to
understand the impact of climatic change on such
populations, and then use this information to
identify where the most vulnerable are and why
they are the most vulnerable in order to prioritise
interventions. This report provides a comprehensive
analysis of climate risk and its potential impact on
food security and livelihoods that could form the
basis of a prioritisation of typologies of
interventions to manage risks.
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This report explores several key issues. For
instance, it examines the historical relationship
between the climate and food security, and also
analyses the sensitivities of livelihoods to climate
conditions and uses this information to identify who
is potentially most at risk. We consider that this
type of work is instrumental not only to advancing
the climate change and food security dialogue in
the Kyrgyz Republic, but also to providing concrete
input for adaptation planning.

Finally, I would like to acknowledge the dedication
that has gone into this analysis. This report is the
result of a collaborative effort between UN WFP, the
State Agency for Environmental Protection and
Forestry, Tian Shan Policy Center, the Climate
Change Center and the National Hydrometeorology
Agency. Collaboration between international and
national organisations is needed to engage experts
from different fields to better understand the
different risks and range of implications on
livelihoods and food security that climate conditions
present.

Sabirzhan Atadjanov
Director General

State Agency on Environmental Protection and
Forestry, Kyrgyz Republic



Foreword

The Kyrgyz Republic is highly vulnerable to climate
risks due to the high frequency of climate-related
disasters and its dependency on the rural economy.
Despite progress made in reducing extreme poverty
in the Kyrgyz Republic in the last few years, climate
risks pose significant threats to ensuring
sustainable livelihoods and food security. Recent
events, such as the increasing numbers of floods
and mudflows each spring, drought in 2008 and
severe cold spells in 2008-9, and the consequent
impact on livelihoods and food security highlight the
country’s vulnerability to climate risks.

Water availability in particular, as identified in this
study, is the key climatic variable affecting food
security in the Kyrgyz Republic. This report further
suggests that the livelihoods and food security of
households that depend for their main income on
small-scale farming, unskilled wage labour and
social allowances are particularly vulnerable to
climate risks, due to the negative impact on crop
productivity, increases in food prices, and limited
coping capacities.

Given the clear impact of the climate on food
security, WFP has made addressing the impact of
climate change on food security a priority in the

most vulnerable countries. WFP’s strategy to
address climate change issues emphasises the
importance of enhancing the resilience of vulnerable
communities through asset creation and capacity
development at national and community levels. A
core component of this strategy is to strengthen the
evidence base of the climate impact on food
security, and to use this information to better
inform food security policies, programmes and
community-level activities.

This exercise aims to outline how climate risks
impact on household food security and livelihoods in
the Kyrgyz Republic. We believe that this is a key
step towards identifying the regions and
communities that should be prioritised for support
and interventions, and also that this provides
concrete information for adaptation planning to
build resilience, particularly among the most
vulnerable groups in the country.

Ram Saravanamuttu
Representative / Country Director

United Nations World Food Programme
Kyrgyz Republic
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Summary

The latest scientific evidence suggests that
changes in the climate will exacerbate existing
threats to food security and livelihoods through a
combination of increasing the magnitude of
climate hazards, diminishing agricultural vyields
and production, and intensifying competition over
scarce resources. Efforts to reduce the impact of
changing climatic conditions on food insecurity
and the resilience of the most vulnerable
communities are critical elements of the global
effort to respond to the increasing climate risks.

However, these efforts are challenged by the
limited understanding of the impact of changing
climatic conditions on food security beyond the
impact on agricultural production. This study aims
to outline how the negative impact of climate risks
on agricultural production is transmitted to the
most vulnerable communities and households. In
order to do so, the following aspects are
examined:

1. The main challenges against the four food
security dimensions (availability, access,
utilisation and stability) in the Kyrgyz
Republic

2. Temporal and spatial trends of climate
variability and related risks

3. Potential linkages between the identified food
security challenges and climate risks

The final component of this study is to identify a
set of key policies to build adaptive capacity and
reduce climate-related food insecurity in the most
vulnerable communities.

Food Security in the Kyrgyz Republic

Food security exists when all people, at all times,
have physical, social and economic access to
sufficient safe and nutritious food that meets their
dietary needs and food preferences for an active
and healthy life. People are food secure only when
food is both available and accessible - food must
not only be produced, but people must be able to
afford it. From this perspective, food security in
the Kyrgyz Republic is facing the following
challenges:

First, more than a third of the population are
unable to meet the minimum requirement for an
active and healthy life. The population living below
poverty line increased from 32 percent to 38

percent between 2009 and 2012 partly as a result
of increased prices for essential items, including
food. The poverty rate remains higher in rural
areas, reflecting limited income opportunities and
the dependence on natural resources.

Second, while the majority of the population in
the Kyrgyz Republic achieved sufficient levels of
food consumption in terms of calories, dietary
patterns are characterised by low consumption of
nutrient-dense food, such as meat and eggs, and
high consumption of wheat and cooking oils (see
Figure 2.5 in the main report). This entails risks
for the health and nutritional status of vulnerable
household members through nutrient deficiencies,
especially micronutrients.

Third, households reduce the quality of their diet
frequently to mitigate the impact of food security
related shocks, such as high and volatile food
prices, harvest failure and income losses.

Fourth, food consumption related coping
strategies were adopted more frequently by
households who rely on income from small-scale
farming, unskilled wage labour and social
allowances.

Spatial and temporal climate trend and risks

Precipitation trends are highly variable in both
inter-annual and inter-seasonal time scales across
the country. Trends have been highly erratic
between 1982 and 2011. The largest decreases
have been between June and August in north-
eastern parts of the country. On the other hand,
increases in rainfall have occurred between April
and June, especially in southern parts of the
country. This trend could be linked to higher flood
risk.

The temperature has been steadily increasing
between 1982 and 2011. Overall temperatures
between October and December have increased
throughout the country. This trend could
exacerbate glacial melt and reduce snow cover,
which are critical to ensuring the availability of
water for key agricultural activities. Temperatures
have also increased between July and September
while rainfall has decreased during the same
period. The combination of these two factors could
result in an increased risk of drought.

Climate-related disasters, such as droughts,
floods, mudflows and landslides, have become



more frequent over the last two decades (Figure
4.2 in the main report). A seasonal analysis of
rainfall and temperatures suggests an increase in
flood and landslide risks in the south, and higher
drought risks in the north-eastern parts of the
country. In addition, increased precipitation and
water availability through glacial lakes are likely to
be associated with intensified floods and mudflows
in the southern areas; for example, a harsh winter
in 2011-12 with unusually low temperatures and
heavy snowfall, and melting snow and heavy rains
in the early spring resulted in mudflows and flash
floods.

Climate and crop production

Agriculture in the Kyrgyz Republic is sensitive to
climate conditions. Both rainfall and temperature
are positively correlated with crop vyields,
suggesting that increases in both rainfall and
temperatures are linked to higher crop production.
Vegetables, wheat, and potato are the most
sensitive products to changes in climatic patterns,
specifically to decreases in rainfall. Crops are also
sensitive to variations in seasonal rainfall. There is
a strong positive correlation between yields and
April-June rainfall, highlighting that the timing of
rainfall is critical to ensuring adequate food
production. Changes in the timing of rainfall due to
the changing climate could therefore pose a
significant risk to food security. It has to be noted
that more rainfall and higher temperatures could
also result in an increased risk of disasters.

Climate and household food security

Changes in the production of agricultural
crops could have a detrimental impact on the
livelihoods of smallholder producers and on retail
prices in local markets, which could reduce
economic access to food among the poor. For
example, small-scale subsistence farming
households who obtain a significant proportion of
their food from their own production could become
dependent on markets due to reduced crop
productivity. Food prices are likely to increase in
local markets due to reduced availability, thereby
reducing the ability of households to buy food .

The main source of wheat flour is through
purchasing it in the market for all livelihood
groups, including farmers. Therefore, a reduction
of wheat productivity is unlikely to have a direct
impact on the consumption of wheat flour.
However, the impact of a reduction or fluctuation
in production will most likely be transmitted to
market prices. A wheat flour price increase will
have a disproportionate impact on already food-
insecure market dependent households, such as
households with income from small-scale
agriculture, unskilled wage labour and social
allowances, because they spend a Ilarger
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proportion of their budget on purchasing wheat
flour.

The main source of potatoes and vegetables is
their own production for most livelihood groups,
particularly among the households who derive
their main income from agriculture, wage labour
and social allowances. Therefore, the negative
impact of a change in climatic conditions on potato
and vegetable productivity is likely to have a direct
impact on the consumption among these groups.
Food insecurity levels in terms of economic access
to food and the severity of coping strategies are
also higher among these groups compared to
other livelihood groups. Reduced local supply due
to the negative impact of climate risks may
increase market prices of potatoes and vegetables
if trade flows are not able to fully compensate for
reduced local availability. Therefore, reduced
potato and vegetable productivity will have both a
direct and indirect impact on food consumption,
particularly among these groups.

Climate predictions

Currently there is limited climate projections for
the Kyrgyz Republic . These uncertainties in future
projections are in part a function of a lack of long-
term historical data, as well as the difficulty of
modelling the key climatic processes in the region
- the prevailing westerlies (particularly the
Siberian High) and the polar front. However, four
main trends appear to be consistent among
climate projections:

First, models suggest an increase in temperature
together with lower annual rainfall - potentially
resulting in an increased drought risk.

Second, glacier and snow cover are likely to
decrease with a significant impact on water
availability, both in the short-term and the long-
term.

Third, changes in seasonal precipitation are
expected, with increases in winter (including
snowfall) and decreases in summer rainfall.

Fourth, low-lying parts of Central Asia could
gradually become arid, thereby affecting
vulnerable livelihood systems, such as subsistence
agriculture.

These trends suggest that extreme climatic events
could potentially become more common in the
future, while long-term changes in seasonal
patterns could also have a detrimental impact on
food security — particularly in the southern parts of
the country.

To conclude, the report identifies the following
priority actions to enhance food security and
climate risk management outcomes:



Focus on the most vulnerable

A reduction in crop production and increase in
market prices will have a disproportionate impact
on already food-insecure market dependent
households, such as households with income from
small-scale agriculture, unskilled wage labour and
social allowances. Strategies for livelihood and
income diversification are critical to ensuring
resilience against projected more intense climate-
related risks. For example, migration (both
seasonal and permanent) has become an
important source of household income for at-risk
populations. Land rehabilitation, improving water-
use efficiency, reducing post-harvest losses and
supporting food processing and supply chains can
be a more sustainable solution to manage climate
risks.

Manage uncertainties associated with

climate change

Extreme climate events, such as droughts and

floods, could potentially become more common in
the future with potentially devastating impacts on
crop production. Strategies to address climate risk
should focus on developing capacities to better
analyse and anticipate risks. The introduction of
early warning systems, profiling of climate risks
and food security at sub-national levels and
developing contingency plans can support climate
risk management and food security strategies.

Mainstreaming climate risk management into
social protection and food security strategies

Integrating climate risk management structures
into broader social protection and food security
strategies offers critical platforms for investing in
risk management for the most vulnerable. For
example, technologies, knowledge, skills and
information for adaptation can be disseminated
among the most vulnerable groups as part of
targeted social safety net schemes.



1. Introduction and context

KEY MESSAGES

> The analysis has three main objectives:

» Identify the main challenges against the four food security dimensions (availability,
access, utilisation and stability) in the Kyrgyz Republic.

» Examine the temporal and spatial trends of climate variability and related risks.

» Identify potential linkages between the identified food security challenges and climate-
related risks.

> The pressure on natural resources is growing in the Kyrgyz Republic

» The population is growing but productive arable land under irrigation is limited and
concentrated in certain areas.

» Lack of maintenance has resulted in the irrigation water supply system that is unable to
meet increasing demand.

» Inadequate management of natural resources, such as water, land, pastures and forests,
is a potential source of social tension.

> 40 percent of rural households are below the national poverty threshold

» Significant progress has been made to reduce poverty, with poverty incidence declining
from 63 percent to 32 percent between 2000 and 2008. However it has worsened since
2009.

» Regional disparity in poverty incidence is considerable. Chuy province and Bishkek city

have a poverty incidence level below the national average, while the level is significantly
higher in Jalalabad and Osh provinces.

Introduction agricultural production is transmitted to the most
vulnerable communities and households. In order
to do so, the following aspects are examined:

The latest scientific evidence suggests that

changes in climatic conditions will exacerbate

existing threats to food security and livelihoods
through a combination of increasing the magnitude

° The main challenges against the four food
security dimensions (availability, access,
utilisation and stability) in the Kyrgyz

: Co . . Republic
of climate hazards, diminishing agricultural yields _ .
and production, and intensifying competitions over . Temporal and spatial trends of climate
scarce resources. Efforts to reduce the impact of variability and related risks
changes to the climate on food insecurity and the N Potential linkages between the identified

resilience of the most vulnerable communities are

critical elements of the global effort to respond to
the increasing climate risk. The final component of this study is to identify a

set of key policies to build adaptive capacity and
reduce climate-related food insecurity in the most
vulnerable communities.

food security challenges and climate risks

However, these efforts are challenged by the
limited understanding of the impact of climate
change on food security beyond the impact on
agricultural production. This study aims to outline
how the negative impact of climate risks on
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National context
Demography

Kyrgyz Republic is a Central Asian country with a
population of around 5.5 million. The population is
unevenly distributed across the country: lowland
areas in Chuy, Osh and Jalalabad provinces are
more densely populated while highlands and
mountainous areas are less densely populated
because of limited soil productivity and harsh
climatic condition (Figure 1.1).

The annual population growth rate in the Kyrgyz
Republic (1.35) was the highest among Central
Asian countries after Tajikistan (2.43)1. As Figure
1.2 shows, growth rates are higher in rural areas,
particularly in the southern provinces (Batken,
Osh, and Jalalabad) and Talas province.

The population growth contributes to the growing
pressure on natural resources: productive arable
land under irrigation is limited, as Figure 1.3 below
shows, and concentrated in certain areas. This is
compounded by increasing resource consumption
and lack of infrastructure development
(Government of Kyrgyzstan, 2013). Inadequate
management of and unequal access to natural
resources, such as water, land, pastures and
forests, is a potential source of social tension
(UNDP, 2013).

Figure 1.1 Population map of the Kyrgyz Republic
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Figure 1.2 Population growth in the Kyrgyz Republic
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Figure 1.3 Land cover distribution (%6 of Country Area)
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Poverty

Some progress has been made to reduce poverty,
with poverty incidence declining from 63 percent
to 32 percent between 2000 and 2008. However,
the national poverty rate has worsened from 32
percent to 38 percent between 2009 and 2012,
partly as a result of slower growth in remittances
since late 2011 and increased prices for essential
items. The poverty rate remains higher in rural
areas, reflecting their dependence on natural
resources. According to the latest Kyrgyz
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[Source: GlobCover, European Space Agency]

Integrated Household Survey (KIHS), 40 percent
of rural households are below the national poverty
threshold, compared to 35 percent in towns and 21
percent in Bishkek. As a result, three quarters of
poor households live in rural areas while the rural
sector accounts for 66 percent of the population.
Chuy province and Bishkek city have a poverty
incidence level below the national average, while
the level is significantly higher in Jalalabad and
Osh provinces.

Figure 1.4 Trend of poverty ratio and estimated population living below the national poverty line in
the Kyrgyz Republic (2009-2012)
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In the Kyrgyz Republic, official poverty rates are
not produced below province level. The World Bank
estimated district-level poverty incidents based on
KIHS 2009 and the Population and Housing Census
2009 using the Small Area Estimation method,
which is commonly used to obtain poverty
estimates at a level at which the survey is not
representative. The result shows that the central
highland areas stand out as the worse-off, while
most of the districts in the productive northern
lowland areas are better-off. Figure 1.4 presents
the estimated poverty rates at district level.

These results are consistent with WFP’s Household
Food Security Assessments (HFSA), which have

been conducted on a biannual basis since 2010.
Expenditure levels were consistently lower in
Naryn and Jalalabad and higher in northern areas,
including Bishkek, Chuy and Talas (WFP 2010,
2011, 2012, 2013). The wealth index, which
measures household wealth based on the
ownership of non-productive assets (such as cell
phones, radios and vehicles), suggests that urban
households possess more assets than rural
households.

These findings highlight large disparities in poverty
rates between urban and rural areas, as well as
between provinces.

Figure 1.5 Estimated proportion of the household living below absolute poverty line
(2009)
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[Source: World Bank (2003)]
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2. Food security challenges

KEY MESSAGES

> Limited economic access to food from market purchases results in the consumption of
a diet lacking variety or a high nutritional value
» Examine The proportion of the population with an unbalanced starch-based diet was
significantly higher among poor households.
» The proportion of poor households significantly increased from 32 percent in 2009 to 38
percent in 2012.

> Domestic crop production has been stagnant for the last few years. Import
dependency makes the domestic wheat market highly prone to international price
volatilities
» The Over the next decade, cereal prices are expected to be projected well above the
average of the previous decade.

> Average dietary energy intake is well above the minimum requirements. However,
dietary diversity levels are low in the Kyrgyz Republic
» Wheat and potato account for nearly 60 percent of energy intake.

> Households further reduce the quality of diets frequently to mitigate the impact of
food security related shocks, such as high and volatile food prices, harvest failure and
income losses
» This indicates that the quality of consumption is highly sensitive to external shocks, such
as food prices and climate-related disasters.
» This could result in micronutrient deficiencies thereby jeopardising the nutrition status of
vulnerable household members.

> Food insecurity levels are higher among rural farmers and wage labourers
> The Coping Strategy Index was higher among these groups, indicating that food
consumption related coping strategies were adopted more frequently than other groups.
> Wealth levels measured by Monthly Per Capita Expenditure (MPCE) were significantly lower
among these groups.

> Food insecurity is highly seasonal in the Kyrgyz Republic

> Poor households are more dependent on market and their dietary diversity is low during
the winter and early spring due to depleted food stocks, high prices in the market and
expenditure on heating.

Food security exists when all people, at all times,
have physical, social and economic access to
sufficient safe and nutritious food that meets their
dietary needs and food preferences for an active
and healthy life (World Food Summit, 1996).

14 Climate Risk and Food Security in the Kyrgyz Republic

People are food secure only when food is both
available and accessible - food must not only be in
the market but people must be able to afford it.
From this perspective, food security in the Kyrgyz
Republic is facing the following challenges:



1. Limited economic access to food from
market purchase results in the
consumption of a diet lacking varied and
high nutritional quality food.

As Figure 2.1 indicates, the proportion of the
population who had a ‘poor’ or ‘borderline’ Food
Consumption Score (FCS)2, which reflects an
unbalanced starch-based diet, was significantly
higher among poor households (16 percent)
compared to non-poor households (7 percent),
highlighting low purchasing power as a key
underlying cause of food insecurity. In 2012, 38
percent of the total population was living below the
national poverty line, a significant increase from
the 32 percent reported in 2009, partly as a result
of increased prices for essential items including
food. The poverty rate is higher in rural areas,
reflecting limited income opportunities and the
dependence on natural resources.

These results are consistent with WFP’s Household
Food Security Assessments (HFSA), which have
been conducted on a biannual basis since 2010.
Expenditure levels were consistently lower in
Naryn and Jalalabad and higher in northern areas,
including Bishkek, Chuy and Talas (WFP 2010,
2011, 2012, 2013). The wealth index, which
measures household wealth based on the
ownership of non-productive assets (such as cell
phones, radios and vehicles), suggests that urban

households possess more assets than rural
households. These findings highlight large
Figure 2.2. Grain production
in the Kyrgyz Republic (Metric Ton)
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2 See box 1 for the methodology and reference

disparities in poverty rates between urban and
rural areas, as well as between provinces.

2. Domestic crop production has been

stagnant for the last few years.

Following a gradual increase from the mid-1990s
to early 2000s (Figure 2.2), domestic crop
production has stagnated over the last few years.
The reductions appear to be linked to inefficient
irrigation systems and land degradation
(Government of the Kyrgyz Republic 2013), as well
as climate-related hazards. The supply of wheat
flour, the most important item for caloric
contribution, is not enough to meet domestic
demand and therefore imports play a key role to
supplement food consumption. As a result of
import dependency, the wheat market in the
Kyrgyz Republic is highly prone to international
price volatilities. Over the next decade, it is
anticipated that cereal prices will be projected well
above the average of the previous decade (OECD/
FAO Agricultural Outlook 2013-2022).

monthly budget on food; however, among the 20
percent poorest households the total expenditure
on food is as high as 63 percent, representing a
significant exposure to increases in food prices
(Figure 2.4).

Figure 2.3 Wheat Import quantity
in the Kyrgyz Republic (Metric Ton)
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20% ® Poor or borderline Food Consumption Score (Sep 2013)

Figure 2.1 Proportion of the household
who had an unbalanced starch-based
diet in the week preceding the survey 15%
(measured by the FCS)
10%
) I I . .
0%
Quintile 1 Quintile 5
(lowest 20%) (highest 20%)

3. Food price volatility is a major source of
risk for poor households due to their low
purchasing power and a high share of
household income spent on purchasing
food.

Food price volatility is a major source of risk for
poor households due to their low purchasing power
and a high share of household income spent on
purchasing food.

An average household spends 38 percent of its
monthly budget on food; however, among the 20
percent poorest households the total expenditure

[Source: WFP (2003)]

4. Food consumption patterns contribute to
poor nutrition, particularly of vulnerable
household members.

While the majority of the population in the Kyrgyz
Republic has achieved sufficient levels of food
consumption in terms of calories, dietary patterns
are characterised by a low consumption of nutrient
-dense food, such as meat and eggs, and a high
consumption of wheat and cooking oils (Figure
2.5). This generates risks for the health and
nutritional status of vulnerable people through
nutrient deficiencies, especially in micronutrients.

on food is as high as 63 percent, representing a
significant exposure to increases in food prices
(Figure 2.4).

m Share of food expenditure (2012)
Figure 2.4 Share of food

expenditure (2012) 70% 63%
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[Data source: National Statistics Committee
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Figure 2.5 Food consumption
share, in caloric contribution
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. Households further reduce the quality of
diets frequently to mitigate the impact of
food security related shocks, such as high
and volatile food prices, harvest failure
and income losses.

According to all seven of WFP’s periodic HFSAsch
analysed how households cope with shocks and
difficulties, reducing consumption quality was the
coping strategy most frequently employed by
households3. This indicates that the quality of
consumption is highly sensitive to external shocks,
such as food prices and climate-related disasters.
This could result in micronutrient deficiencies
thereby jeopardising the nutrition status of
vulnerable household members.

6. Food insecurity levels are higher among
households who rely on income from
farming, unskilled wage labour and social
allowances.

Figure 2.6 Type of coping strategies empl
60%

As Figure 2.7 shows, the Coping Strategy Index
(CSI)4 was higher among these groups, indicating
that food consumption related coping strategies
were adopted more frequently than by other
groups. Wealth levels measured by Monthly Per
Capita Expenditure (MPCE) were significantly lower
among these groups.

7. Household food insecurity is
seasonal in the Kyrgyz Republic.

highly

High dependency on markets for food purchases
and low dietary diversity are exacerbated during
winter and early spring, most often due to
depleted food stocks at the household level, higher
food prices in markets, and increased expenditure
on heating and agricultural inputs (WFP 2013).
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[Source: WFP 2010, 2011, 2012, 2013]

Figure 2.7 Food security levels measured by CSI and MPCE by household main income source
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3 HFSA asked “What do you do when you don’t have enough food, and

don’t have enough money to buy food?” The questionnaire used

for the assessment is available in the final report of the Household Food Security Assessment in September 2013 (www.wfp.org/content/

kyrgyz-republic-household-food-security-assessment-september-2013).

4 Maxwell and R. Caldwell, “The Coping Strategy Index,” Field Methods

Manual, Second Edition, 2008



Box 1: How to measure household
food security

Food security exists when all people, at all times, have
physical, social and economic access to sufficient safe
and nutritious food that meets their dietary needs and
food preferences for an active and healthy life (World
Food Summit, 1996). Based on this definition, four food
security dimensions can be identified: food availability,
economic and physical access to food, food utilization,
and stability (vulnerability and shocks) over time. Each
food security dimension is expressed through specific
indicators. No single indicator is able to capture the
complexity and multidimensionality of food security
(State of Food Insecurity (SOFI) 2013, FAO/WFP/IFAD).

In the Household Food Security Assessments conducted
by the WFP in the Kyrgyz Republic, household food
security was assessed by the following indicators:

Measuring the quality/ diversity of food that its
members consume: Households consuming a non-
diversified, unbalanced and unhealthy diet can be
classified as food insecure. Food insecure people spend
a larger share, if not all, of their food budget on cereals
and tubers, such as wheat and potatoes, which provide
low cost and accessible sources of calories. They tend to
consume fewer nutrient dense foods that provide a good
source of protein and micronutrients. Therefore, the less
varied the food intake by members of a household, the
more likely they are to be food insecure. In the HFSA,
dietary diversity was captured by the Food Consumption
Score (FCS), which measures the number of food groups
that a household consumes over a reference period of
seven days.

Calculating the FCS: The FCS combines food diversity
and food frequency (the number of days each food
group is consumed), weighted by the relative nutritional
importance of different food groups. Cereals, tubers and
root crops are assigned a weighting of 2; pulses a
weighting of 3; vegetables, relish and fruit 1; meat,
eggs, fish and dairy 4; sugar, oils, fats and butter 0.5.
The food consumption score uses standardised
thresholds that subsequently divide households into
three groups: poor food consumption, borderline food
consumption and acceptable food consumption. For
more details on the FCS, see the following guidelines
and research:
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World Bank, 2013, ‘Shorter, Cheaper, Quicker, Better:
Linking Measures of Household Food Security to
Nutritional Outcomes in Bangladesh, Nepal, Pakistan,
Uganda, and Tanzania’

WFP, 2009, ‘Technical Guidance Sheet - Food
Consumption Analysis: Calculation and Use of the Food
Consumption Score in Food Security Analysis’

International Food Policy Research Institute (IFPRI),
2008, ‘Validation of the world food programme’s food
consumption score and alternative indicators of
household food security’

Measuring the level of stress caused by various
shocks with the Reduced Coping Strategy Index
(RCSI1): Households use coping strategies to mitigate
the impact of food security related shocks, such as food
availability shortfalls, high food prices or loss of income
opportunities. The frequency and type of coping
strategies indicate the level of stress caused by various
shocks. The Reduced Coping Strategy Index (RCSI) is
calculated by counting the number of times the following
strategies had been employed during the seven days
preceding the survey.

Rely on less preferred and less expensive food;

Borrow food, or rely on help from a friend or
relative;

Limit portion size at meal times;

Restrict consumption by adults in order for small
children to eat;

Reduce number of meals eaten in a day.

The index captures typical coping strategies related to
food that households employ when they face difficulties
in meeting their food consumption requirements. The
higher the RCSI, the more frequently households had to
use the strategies in an attempt to resolve their
difficulties, thus reflecting greater hardship for these
households.

For more details on the RCSI, see:
Maxwell, D. & Caldwell, R. 2008. The Coping Strategies

Index: Field Methods Manual. CARE/WFP/TANGO/ Tufts
University.




3. Climate trends

KEY MESSAGES

> Climate trends are highly variable, both in space and time.

» Examine The proportion of the population with an unbalanced starch-based diet was
significantly higher among poor households.

» The proportion of poor households significantly increased from 32 percent in 2009 to 38

percent in 2012.

> Rainfall trends have been highly erratic between 1982 and 2011. Data from
meteorological stations do not suggest a clear long-term trend in rainfall in the long-
run. However, large parts of the country have experienced decreases in precipitation.

» The largest decreases have been between June and August in north-eastern parts of the

country.

» The largest increases in rainfall have occurred between March and May, especially in
southern parts of the country. This trend could be linked to higher flood risks.

> Temperature has been increasing steadily between 1982 and 2011

» Overall temperature between October and December has increased throughout the
country. This trend could exacerbate glacier melt and reduce snow cover, which are
critical to ensuring the availability of water for key agricultural activities.

» Temperatures have also increased between June and August while rainfall has decreased.
The combination of these two factors could result in an increased drought risk.

projections for the Kyrgyz Republic:

The following four main trends appear to be consistent among future climate

» Increases in temperature together with lower annual rainfall.

» Reductions in the country’s glaciers and snow cover, leading to increasing pressure on the

country’s water.

» Changes in seasonal rainfall. The majority of models suggest an increase in winter
precipitation (including snowfall) and a decrease in summer precipitation for Central Asia.
» Low-lying parts of Central Asia are likely to gradually become arid deserts due to reduced

glacial runoff.

Rainfall and temperature trends

The Kyrgyz Republic is a highly mountainous
country. These topographical variations affect
climate patterns and add a layer of complexity to
any analysis of climate trends. WorldClim data
corrected with meteorological station data
corroborate that rainfall is highly variable across
the country (Figure 3.1).

The western regions (parts of Jalalabad, northern
Osh and Batken provinces) of the country receive
most the rainfall, while the eastern parts (Naryn
and Issyk-kul provinces) and southern regions
(south-eastern Osh) receive the least amount of
rainfall.
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WorldClim data corrected with meteorological
station data also show that the temperatures are
highly variable across the country (Figure 3.2).
The warmest areas of the country are in the
western regions (Jalalabad, Osh and Batken

provinces) and northern Chuy, while the coldest
regions are in the easternmost parts of the country
(Issyk-kul and Naryn provinces) and southern
Chuy.

Figure 3.1 Overview of mean annual precipitation in the Kyrgyz Republic
during the period 1982-2011
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[Source: WolrdClim corrected with station data from Kyrgyz State Agency for Hydrometeorology,

Figure 3.2 Overview of mean annual precipitation in the Kyrgyz Republic
during the period 1982-2011
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[Source: WolrdClim corrected with station data from Kyrgyz State Agency for Hydrometeorology,
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map produced by WFP/OSZAF]



There are two main rainfall regimes in the Kyrgyz
Republic: most of the country receives the
majority of its rainfall between April and June,
except for the north-eastern parts of the country
which receive most of their rainfall during the
period July-September. Figure 3.3 below provides
a more detailed overview of monthly rainfall
patterns by province.

Annual rainfall patterns in the Kyrgyz Republic,

to two key processes: the prevailing westerlies
(particularly the Siberian High) and the polar
front. Meteorological station data show high inter-
annual and inter-decadal precipitation variability,
although an overall decline has been observed in
large parts of the country in the period 1982-
2011. However, the inter-annual variability in
rainfall is so large that it is difficult to ascertain
long-term trends associated with anthropogenic
climate variability alone (Figure 3.4).

and more generally across Central Asia, are linked

Figure 3.3 Overview of rainfall regimes

100 100

@
o
@
o

o
o
o
-]

-

Precipitation (mm)
&
o
Precipitation (mm)
8

[

o
u
o

Jon Feb Maor Apr May Jun Jul Aug Sep Oct Nov Dec

Jalalabad

o

Chuy DIIIIIIIIIIII

Jon Feb Maor Apr Moy Jun Jul Aug Sep O Nov Dec
Maonth Month

g
]

@

o
@
o

= E
E
E £ 60
- o0 F3
| i.
5 - i
g « 20
i I l l I
-
0
Naryn o . . l . OSh lon Feb Mor Apr May Jun  Jul Aug Sep Oct Mov Dec
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Month
Month
100 e
_ 80 a0
g T
F . T 60 <0
2 H
:E_ 40 E 40
g 3
e 20 « 20
I I Batken I B l
Talas ” "

Joan Feb Mar Apr Moy Jun Jul Aug Sep Oct MNov Dec Jam Feb Mar Apr May km Jul Aug Sep Oct Mov Dec
Month Month

Mo Apr

[Source: Kyrgyz State Agency for Hydrometeorology]

e @
o o
2338

-

58

Whole Country
(average)

Precipiiation (mm)
5

Precipitation (mm)
&

n
S
8

Jon Feb Maor Apr Moy Jun Jul Aug Sep Oct Mov Dec

Month

o

Issyk-kul

o
o

7 I

M Mg Sep Do Mow Dec

nth

Jon Fub say

H

Figure 3.4 Precipitation trends between 1982 and
2011

The chart highlights the trends in mean annual
precipitation between 1982 and 2011. The results show
high inter-annual variability with some years having
above-average precipitation and others with low
precipitation.

Mean annual precipitation (mm)

[Source: Kyrgyz State Agency for Hydrometeorology]
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Spatial rainfall trends also show high variability.
The spatial distribution of average precipitation
shows that the western part of the country
receives the majority of precipitation. There is an
overall positive trend in precipitation records from
1982 to 2011, with the exception of limited areas
in Chuy and Issyk-kul, which register very weak
negative trends.

The largest decreases in precipitation have been
between June and August in north-eastern parts
of the country (Figure 3.5). On the other hand,
increases have occurred between April and June,
especially in southern parts of the country (Figure
3.6). This trend could be linked to higher risks of
flood and mudflow.

Figure 3.5 Precipitation trends (1982-2011), changes in rainfall per year (mm)
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The temperature has been steadily increasing
between 1982 and 2011, most likely linked to
anthropogenic climate change (Figure 3.6).
Changes in temperature have not been equally
distributed throughout the year. Overall
temperatures between October and December
have increased throughout the country (Figure
3.7). A difference in the spatial distribution of the
average temperature between lowlands and
mountain areas are also evident - lowlands in
Chuy, Talas, Osh and Jalalabad provinces have
experienced an increase in temperature between
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June and August, while temperatures increased
between September and February in highlands
and mountain areas

This trend could exacerbate glacial melt and
reduce snow cover, which are critical to ensure
the availability of water for key agricultural

activities. Temperatures have also increased
between June and August while rainfall has
decreased during the same period. The

combination of these two factors could result in
increased risk of drought.



Figure 3.4 Temperature trends between 1982 and
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Figure 3.7 Temperature trends (1982-2011), changes in temperature per year
(degrees Centigrade)
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As Figure 3.8 shows, exceptionally cold winters difference between -1 and 0) are associated with
(with standardised difference < -1) are strongly drought years (see 1982, 1985, 1986). Only
related to drought years (see 1984, 1989 and 1987, 1993 and 2003 cold winters are not
1996), but also other winter seasons with followed by drought months.

temperatures below the average (with standard
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Figure 3.8 Relationships between rainfall (left) and temperature (right) trends
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Snowfall trends

Snowfall is also an important climatic parameter in
the context of the Kyrgyz Republic, given that
large amounts of water for domestic and
agricultural use originate from glaciers and snow
melt. It is estimated that more than 80 percent of
the water resulting from glacier melt is utilised for
agriculture, but the irrigation system is inefficient
because infrastructure is relatively obsolete.

There is a general consensus among the scientific
community that the increasing rate of glacier melt

Standardised Differerce

[Source: WorldClim data corrected with station data. Produced by WFP/OSZAF]

could contribute to freshwater supply in the short
term, but could result in lower water availability in
the longer run. Moreover, population growth and
increasing summer temperatures would increase
demand for water resources, especially water from
glaciers.

The following maps and charts show the
probability of snow/ ice presence (length of
season) in the Kyrgyz Republic and the trend from
the analysis of the MODIS data time series 2000-
2011 (Figure 3.9).

Figure 3.9 Distribution of snow season (months)
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Figure 3.10 shows the trend of snow cover
seasons, which indicates a shorter snow cover
season in altitudes between 1500 and 4000 meters
(which accounts for over 75% of the national
territory), while the season appears to be longer at
lower and higher elevations.

Projections of future climate

There is limited analysis of climate projections for
the Kyrgyz Republic. These large uncertainties in
future projections are in part a function of the lack
of long-term historical data, as well as the
difficulty of modelling the key climate processes in
the region -- the prevailing westerlies (particularly
the Siberian High) and the polar front. However,
four main trends appear to be consistent among
climate projections:

First, most model projections suggest an increase
in temperature together with lower annual rainfall.
The combination of higher temperatures and lower
rainfall could result in more intense droughts and
heat waves, with potentially devastating effects on
crop production and the availability of water and
pastures for livestock. Reductions in crop and
livestock production will have a detrimental impact
on people’s livelihoods, and could negatively
impact their food security.

Second, projections suggest reductions in the
country’s glaciers and snow cover, leading to

increasing pressure on the country’s water supply.
Over the short-term, glacier melt will lead to an
increased availability of water and more intense
floods. However, in the longer-term glacier melt
will result in water scarcity and drought risk.

Third, models indicate changes in seasonal rainfall.
The majority of models suggest an increase in
winter precipitation (including snowfall) and a
decrease in summer precipitation for Central Asia.
The timing of rainfall, the intensity of the rainy
season, the delay of the rainy season, and inter-
annual variability may change with potentially long
-lasting effects on rural livelihoods that are
predominantly dependent on reliable rainfall
patterns.

Fourth, low-lying parts of Central Asia are likely to
gradually become arid deserts due to reduced
glacial runoff. A change in the landscape of the
country would have significant consequences for
the livelihoods of vulnerable populations, and could
mean that households in affected areas will have
to change their traditional livelihood activities in
order to adapt to the emerging landscape.

These emerging trends all highlight the changing
environment that Kyrgyz Republic may face as a
result of changing climate conditions. It is
important to identify adaptation options to help
communities and the Government to manage
these risks.

Figure 3.10 Snow season trend (change in number of days)
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3. Climate-related disaster risk

KEY MESSAGES

> Kyrgyz Republic has been frequently affected by droughts, floods, mudflows,

landslides.

» All of these are expected to increase in intensity under a climate change scenario.

» These events have become more frequent for the period of 1999 to 2009.

> The seasonal analysis of rainfall and temperature suggests increased flood and
landslide risks in the south, and higher drought risks in the north-eastern parts of the

country.

» The largest increases in rainfall have occurred in April-June, especially in the southern

areas.

» The largest decreases in rainfall have occurred in July-September, in the north-eastern

areas.

> Drought seasons will become more erratic.

» Improving capacity to monitor these types of weather patterns and their impact on
agriculture and food security will be increasingly important in the context of climate

change.

» The below-average precipitation in 2007 during winter and high temperatures during
spring and summer in 2008 contributed to the intensity of the 2008 drought.

> Floods and mudflows were more frequent in the south and south-western areas.

» Increased precipitation and increased water availability through glacier lakes are likely to
be associated with intensified floods and mudflows in the southern areas.

» For example, a harsh winter in 2011-12 with unusually low temperatures and heavy
snowfall, and melting snow and heavy rains in early spring caused mudflows and flash

floods.

Trends of climate-related disasters

The Kyrgyz Republic has been frequently affected
by droughts, floods, mudflows and landslides - all
of which are expected to increase in intensity
under a climate change scenario. Disaster reports
released by the Office for Coordination of
Humanitarian Affair's (OCHA) ReliefWeb reveal
that, over the last 22 years, floods and droughts
have become more frequent (Figure 4.1). Between
2003 and 2008, at least one flood or drought with
significant impact on livelihoods and food security
has been reported annually.
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Disaster incidents recorded by the Ministry of
Emergency Situations of the Kyrgyz Republic
(Figure 4.2) also reveal that, for the period of
1990 to 2009, floods, mudflows, landslides and
avalanches have become more frequent. The
record shows major floods have occurred between
April and May, and have affected the southern
provinces.



Figure 4.1. Disaster trends, 1989-2010
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As the climate trend analysis in the previous
section shows, the seasonal analysis of rainfall also
highlights different trends in variability during the
year. Overall, the largest increases in rainfall have
occurred between March and May, especially in the
southern parts of the country (Figure 3.5). In
contrast, the largest decreases have occurred in
the period June-August, in the north-eastern parts
of the country (Figure 3.7). This trend suggests
increased flood and landslide risk in the south, and

higher drought risk in the north-eastern part of the
country.

The trend also appears to be consistent with
findings from the vulnerability assessments of
landslides, mudflows and avalanches in the Second
National Communication to the UNFCCC, which
projects increase in these disasters in the southern
parts of the country (Government of the Kyrgyz
Republic 2009).
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Figure 4.3. Expected trends of climate-related disasters

[Source: Government of the Kyrgyz Republic (2009)]

Box 1: Community perception on 2012 as bad years, mainly because of heavy early

- - snowfall in the autumn of 2011 and early rainfall in the
climate-related disasters : w i
spring of 2012. The participants experienced harvest

loss and failed collection of animal fodder due to the
early snowfall in 2011, while early rainfall in 2012
caused localised flooding. They also highlighted that
rains are becoming more erratic recent years.

WFP has implemented the Seasonal Livelihood
Programme (SLP) in Osh and Naryn provinces, which is
a consultative process that brings together communities,

govEIDILE and.development ERUE® _design On the other hand, drought/ dry spells was identified as
integrated operational plans. During the five-day the main shock by the participants from the

consultative. process, .communities .in bqth Osh and ., mmunities in Naryn province. People experienced
Naryn provinces highlighted emerging climate-related drought/ dry spells in 2004, 2005, 2010 and 2011.

risks and their impact on livelihoods. Erratic rain and less snowfall in winter were also

highlighted by the participants from Naryn province.

Participants from Osh province identified early rain/
snowfall and localised flooding as the most recently [Source: WFP 2014a, WFP 2014b]
experienced shocks. The participants identified 2011 and ‘

Drought 4.1). However, the below-average rainfall was
registered during the winter months and did not
directly affect the vegetation development during
the 2007 growing season. Nevertheless, the below
-average 2007 precipitation distribution probably
contributed to the intensity of the 2008 drought.
The 2008 season was also characterised by
unusual high temperatures during spring and
summer months, and thereby increased water
requirements by crops. Therefore, although 2007
had below-average rainfall, the 2007 agricultural
season was not directly affected while 2008
experienced average rainfall, but the growing
season was affected by the previous year’s climate
pattern. Improving capacity to monitor these types
of weather patterns and their impact on agriculture
and food security will be increasingly important in
the context of climate change.

Total annual rainfall is highly variable (see Section
3, Climate Trends). Historically, poor rainfall has
had a negative impact on vegetation development
and as consequence on agriculture and pastoral
production. The impact of high temperature is
more uncertain. Higher temperatures result in
increased snow melt and therefore increased water
availability. However, higher temperatures also
increase evapotranspiration rates resulting in
higher water requirements for rainfed crops and
pasture.

There is concern that drought seasons will become
more erratic due to the changing climate. For
example, 2007 was classified as a drought year in
terms of total precipitation (see Figure 3.8 and
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Flood and mudflow The incidence of floods and mudflows follow a
geographic pattern: Figure 4.4 below shows the
recurrence of the major natural disasters during
1999-2009. It is worth noting that floods and
mudflows were more frequent in the south and
south-western parts of the country, particularly in
Batken, Osh and Jalalabad provinces.

Floods and mudflows have become more frequent
(Figure 4.2), and can be associated with the
increased frequency of heavy rainfall/ snowfall and
increased water availability from glacier lakes. For
example, a harsh winter in 2011-12 with unusually
low temperatures and heavy snowfall, followed by
melting snow and heavy rains in early spring
caused mudflows and flash floods across the
country. Naryn, Osh, Jalalabad and Batken
provinces, including remote districts throughout
the region, were most affected. The most
destructive flash floods hit Osh, Batken and
Jalalabad from 23 to 29 April 2012, affecting more
than 9,400 people.

These findings correlated closely with people’s
perceptions of climate-related shocks. As Figure
4.5 and 4.6 indicates, the majority of households
reporting drought as a major natural disaster over
the last 10 years were located in the north-eastern
part of the country, particularly Issyk-kul and
Naryn provinces, while more households reported
floods and mudflows in southern provinces.

Figure 4.3. Expected trends of climate-related disasters
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Impact of glacier melt

The Kyrgyz Republic has more than 8,500 glaciers,
which cover around 4 percent of the national
territory. According to the Second National
Communication to the UNFCCC (Government of
the Kyrgyz Republic 2009), warmer temperatures
over the past 50 years have resulted in a 40
percent loss in glacier cover, mainly in south-
eastern parts of the Kyrgyz Republic.

More recent analysis, such as Sorg et al. (2013),
also shows that glaciers are shrinking rapidly in
lower-elevation areas of the Kyrgyz Republic.
These are areas where summers are dry and snow
and glacial melt-water is an essential source of
water for livelihood activities. Changes in glacier
extent and runoff could intensify the growing
pressure on natural resources.
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However, increasing glacier melt can result in both
reduced and increased water availability through
glacier lake outburst floods (GLOF). Such outburst
floods result when water dammed in glacier lakes
is released too quickly, and can have a devastating
impact on agriculture and livelihoods. For instance,
the 2008 GLOF of the Zyndan glacier lake in the
Ton District of Issyk-kul province killed three
people and numerous livestock, destroyed
infrastructure, and devastated potato and barley
crops as well as pastures.

The diversity of the potential impacts of glacier
melt highlights the importance of understanding
and preparing for an uncertain future by
implementing adaptation interventions that can
account for both flood and drought risk.



4. Climate and food production

KEY MESSAGES

> Agriculture in the Kyrgyz Republic is sensitive to climate conditions.

» Almost 40 percent of fluctuations in agricultural production can be explained by changes

in rainfall and temperature.

» When comparing the results with analysis at the global level, which shows that around 30

per cent of the fluctuations are explained by rainfall and temperature, it is suggested that
the Kyrgyz Republic has particular vulnerability to changing climate conditions.

> Both rainfall and temperature are positively correlated with crop yields. Crop yields
are sensitive to variations in the seasonality of rainfall.

> Yields are especially sensitive to rainfall changes in the spring (April-June), suggesting
that the availability of water in these months is key to agricultural production.

» However, under changing climatic conditions, more rainfall and higher temperatures will
result in increased risks of disasters. More rainfall could lead to increased flood or
landslide risk, particularly between April and June.

» Higher temperatures could result in increased glacier melt and, when they coincide with

lower rainfall, more intense droughts.

» Therefore, the extent to which higher rainfall and temperatures can continue to benefit

agricultural production is uncertain.

» Vegetables, wheat, and potatoes are the most sensitive products to changes in climate
patterns, specifically to decreases in rainfall.

> The trend in the vegetation growing season shows a delayed start in most of the
lowlands (northern Chuy, western Talas, and parts of Jalalabad and Osh provinces).

» There is also a strong trend towards an early start to the season in the central highlands.

> This appears to be closely linked to snow season trends.

» The early start of the vegetation growing season has a positive impact on vegetation

development, particularly in areas that depend on pasture and rainfed agriculture - in
these areas the early start of the season can increase vegetation development.

Crop production trends

Production of potatoes, wheat, vegetables and
tobacco has almost doubled between 1992 and
2011 - the period for which agricultural data are
available. Overall, crop production has increased
steadily until 2000 and has since levelled off
(Figure 5.1). The most rapid increases in crop
production were between 1994 and 1997; the
majority of this increase is linked to increases in
the area under cultivation, which increased
steadily between 1992 and1997, but has since
decreased. This reduction could be linked to the
financial crisis of 1997 in the region, which may

have increased the prices of agricultural inputs and
fuel due to a sharp currency devaluation. This may
have incentivised farmers to diversify income
sources.

Yield trends have been more erratic. Overall, yields
have increased by approximately 40 percent
between 1992 and 2011, but have decreased since
2002. Some reductions in yields appear to be
linked to climate-related hazards, particularly in
2006 following a heavy snowfall and a drought.
Others, such as that between 1997 and 2000, may
be linked to financial crises in Russia in 1997.
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Figure 5.1. Trends in production,
area under harvest, and yields for
total potatoes, wheat, vegetables

and tobacco (normalised values) 08

0.6

04

02

Normalised value (production, area, yield)

e wy ~ o -
888888835
(Years with significant reductions in yield are shown in orange)

[Source: FAOSTAT, Chart produced by WFP]

The trend in production, area under cultivation,
and yields for key crops are as follows:

Figure 5.2 Trends in production, area under harvest, and yields for potato, wheat,
vegetables, and tobacco (normalised values)
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[Source: FAOSTAT, Chart produced by WFP]
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Wheat: Production and the harvested area of
wheat, the major staple for most people in the
Kyrgyz Republic, declined since the late 1990s,
after a sharp increase between 1994 and 1997.
From 2002 to 2010, the harvested area decreased
by 27 percent and wheat production contracted by
292,000 tonnes. This reflects diversion of land to
other crops, mainly fodder crops in response to the
fast-growing livestock economy. A joint WFP/FAO
Crop and Food Security Assessment Mission
(CFSAM) noted that the gross income from fodder
crops ranged from 1.5 to 5 times higher than that
from wheat crops (WFP/FAO 2010).

Vegetables: Production of vegetable has in-
creased in a non-linear form. Increases occurred
just after the national land reform started in 1992
and again after the financial crisis in 1997, and
more recently between 2002 and 2004. However,
significant decreases occurred between 2004 and
2008.

Tobacco: Production of tobacco has decreased
significantly between 1992 and 2011, most notably
in 1994, 2000 and 2001, due to a significantly de-
creased harvested area.

Potatoes: Production of potatoes has steadily in-
creased between 1992 and 2011, except for a mi-
nor decrease in 2005, mainly due to an increase in
area harvested.

Climate variability and impact on
crop production

Changes in climatic conditions have already affect-
ed the production of some staple crops, and future
climate change threatens to exacerbate this. In the
Kyrgyz Republic, higher temperatures will lead to
accelerated glacier melt, which will have an impact
on yields, while changes in rainfall could affect
both crop quality and quantity. More frequent and
intense extreme climate-related events, such as
droughts, floods and landslides, could also have a
detrimental impact on crop production.

Climate variability has a significant relationship
with crop yields. About 40 percent of variations in
the total production of potatoes, wheat, vegeta-
bles, tobacco and cotton is explained by interannu-
al rainfall and temperature variability (R2 = 0.405,
p<0.05). When comparing the results with analysis
at the global level (e.g. Lobell and Field, 2007),
which shows that around 30 per cent of the fluctu-
ations are explained by rainfall and temperature, it
is suggested that the Kyrgyz Republic has particu-
lar vulnerability to changing climate conditions.

The most sensitive agricultural products are vege-
tables, wheat and potatoes given their high corre-
lations with precipitation and temperature (see
Table 1). These crops are positively correlated with
both precipitation and temperature, which sug-
gests that an increase in either precipitation or
temperature has been linked to increased agricul-
tural production. The main exception is wheat,
which has a significant negative correlation with
temperature. This is probably because the summer
months are a critical growing period for spring
wheat and harvest period for winter wheat. A
warm summer results in major wheat losses. How-
ever, this has to be interpreted with caution, be-
cause this could also be linked to an overall reduc-
tion in production due to diversion of land to other
crops (see Figure 5.1).

That 60 percent of variations in yield are unex-
plained by the model highlights the importance of
other climatic and non-climatic variables that are
not included, such as differences in farm inputs,
irrigation techniques, and economic changes influ-
encing agricultural management techniques.

However, as 40 percent of variability in yields is
explained by a simple measure of variation in pre-
cipitation and temperature indicates that climate
data provides substantial information about crop
production changes. These results suggest that, in
the absence of adaptation measures, climate
change could affect food production in the country.

Table 1 Correlation of vegetables, wheat, potatoes and tobacco yields
with precipitation and temperature

Crop yield

Vegetables Wheat Potatoes Tobacco
Precipitation 0.443 0.429 0.209 0.041
Temperature 0.400 -0.351 0.210 0.210

[Data source: National Statistics Committee, Kyrgyz State Agency for Hydrometeorology]
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Differences in precipitation have a higher explana-
tory power than temperature in describing changes
in crop vyields: correlation between precipitation
and yields is R=0.422, whereas correlation be-
tween temperature and vyields is R=0.346. This
suggests that wetter years are associated with
higher crop production. However, this relationship
is not entirely linear. While higher precipitation
could generally be associated with higher yields, it
is important to note that extreme rainfall could
lead to flood events and consequently to lower
crop production. The results also suggest that
warmer years are linked to increased production.
This could be due to the greater availability of wa-

Figure 5.2 Relationship between first-
differences in precipitation with crop
yield

The charts highlight that yields are particu-
larly sensitive to precipitation. However,
the relationship is not entirely linear. Ex-
treme rainfall could lead to flood events
and consequently to lower crop production.

Precipitation, first-difference (mm)

-300

Figure 5.3 Relationship between first-
differences in temperature with crop
yield

Temperature, first-difference (°C)

300

ter resulting from glacier melt. However, in the
long-run warmer temperatures could also lead to
drought if combined with decreases in precipita-
tion.

Using first-differences time series for climate and
crop production (i.e. the difference in values from
one year to the next) it is possible to evaluate the
relationship between climate and crop production,
assuming that production trends are attributable to
technological advances (cf. Lobell et al., 2005; Lo-
bell and Field, 2007). The results of the analysis
show that yields are particularly sensitive to pre-
cipitation (Figure 5.2).

150,000

= Yield = « «Precipitation

100000 =
[ B
&
=h
50,000 2
g
S
]
0 ]
3
n
[
-
=
50,000 %4
=
£
-100,000
-150,000
e - - I I~ R Y . B . o " T - S S - - B - R~ B
EEEETEEES88888888 83 3
—————— L B = I I B T B A e A I
150,000
= Yield « * «Temperature
100,000 =
e
a
=h
50.000 4
a
oy
0 é
2
L]
-
=
50,000 @
-2
&
-100,000
-150,000
vmohmoo—mmvmahmagz
ST R EEESES8E828S888 8 s s
______ ~ NN N NN N NN NN

[Data source: FAOSTAT, National Statistics Committee, Kyrgyz State Agency for Hydrometeorology, Charts produced by WFP]

Crop yields are also sensitive to variations in sea-
sonal rainfall (Table 2). An analysis of first-
differences in seasonal (three-month) precipitation
highlights that yields are especially sensitive to
changes in the spring (April-June, R=0.383,
p<0.05). The positive correlation in the period
April-June suggests that the availability of water in
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these months is a key to agricultural production.
The communities in Osh and Naryn provinces high-
lighted during the SLP consultation that water
availability is critical during land preparation and
sowing, which are mainly in March-June in Osh and
in April-June in Naryn provinces.



Table 2 Correlations between first-differences in seasonal precipitation,
and yields (total, potatoes, wheat, vegetables, and tobacco)

Crop yield

Vegetables Wheat Potatoes Tobacco Tobacco
~ JFEM 0.234 0.244 0.141 0.128 0.119
§ § AMJ 0.383 0.362 0.347 0.245 -0.130
S e JAS 0.088 0.061 0.500 0.012 0.645
< . OND -0.333 -0.286 -0.172 -0.253 0.119

[Data source: National Statistics Committee, Kyrgyz State Agency for Hydrometeorology]

Specific crops have different sensitivities to chang-
es in seasonal rainfall. For instance, wheat and
tobacco have the highest positive correlations with
changes in summer rainfall (R=0.5 and R=0.645
respectively), while potatoes and vegetables have
the strongest correlations with changes in spring
rainfall (R=0.362 and R=0.245 respectively). Alt-
hough this highlights the different sensitivities of
specific crops to changes in rainfall, this could also
be linked to an overall increase in potato produc-
tion and reduction in wheat production (see Figure
5.2).

Climate variability and
vegetation

impact on

An analysis of the timing of vegetation develop-

ment using SPOT-VGT data (1999-2012) can help
identify trends in the start of the vegetation grow-
ing season (Figure 5.4).

The trends in the start of the vegetation growing
season show delayed vegetation development in
most of the lowlands (northern Chuy, western Ta-
las, and parts of Jalalabad and Osh provinces).
There is also a strong trend of an early start of the
season in the central highlands. This appears to be
closely linked to snow season trends (see Figure
3.10). Changes in the start of the vegetation grow-
ing season has significant impacts on vegetation
development, particularly in areas that depend on
pasture and rainfed agriculture - in these areas an
early start to the season can increase vegetation
development.

Figure 5.4 Trends in the start of the vegetation growing season
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[Source: SPOT-VGT. Map produced by WFP/OSZAF]
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5. Impact of the climate on livelihoods and household food security

KEY MESSAGES

> The effects of climate change and variability on crop production is only part of the

impact on food security, because different types of households in terms of livelihoods
will be affected in different ways.

» Small-scale subsistent farming households who obtain a significant proportion of their
food from their own production could become dependent on the market if their crop
productivity decreases due to climate change.

» Food prices are likely to increase in local markets, thereby reducing the ability of
households to buy food, especially among the poor who are highly dependent on markets.

> The projected reduction of wheat productivity will have a disproportionate impact on
already food-insecure, market-dependent households, such as households with
income from small-scale agriculture, unskilled wage labour and social allowances.

» Market purchase is the main source of wheat flour for all livelihood groups, including
farmers, indicating that the projected reduction of wheat productivity is unlikely to have a
direct impact on the consumption of wheat flour.

» However, the impact of reduced and fluctuating production will most likely be transmitted
to market prices.

> Reduction of potato productivity will have a disproportionate impact on low-income
livelihood groups, who mainly produce their own potatoes for consumption.

» The main source of potatoes for most livelihood groups is their own production,
particularly among low-income livelihood groups, indicating that the projected negative
impact of climate change on potato productivity is likely to have a direct impact on the
potato consumption among these groups.

» Food insecurity levels are also higher among these groups. Therefore, these households

are the most vulnerable to the negative impact of the changing climate on potato
production.

> Reduction of vegetable productivity will have a disproportionate impact on low-
income livelihood groups, who mainly consume vegetable from own production.

» The main source of vegetables for farming households is their own production, while other
livelihood groups mainly purchase vegetables from markets.

» Reduced vegetable productivity is likely to have a direct impact on vegetable consumption
among farming households, particularly those with a small land size and limited off-farm
income opportunities.

» Reduced local supply due to the negative impact of climate risks may increase market

prices of vegetables if trade flows are not able to fully compensate for reduced
availability. This will have a disproportionate impact on low-income households.

> Households faced by shortfalls in food consumption are more likely to cope with such

stresses by reducing the quality of food consumed. This could result in micronutrient
deficiencies thereby jeopardising the nutrition status of vulnerable household
members.
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The effects of climate change and variability on
crop production and climate-related disasters is
only a part of the impact on food security, because
different types of households, in terms of liveli-
hoods, will be affected in different ways. This sec-
tion analyses the sensitivity of households in the
Kyrgyz Republic to climate risks using data from
the bi-annual HFSA conducted by WFP since Au-
gust 2010. The analysis considers how different
livelihood components, such as food sources, in-
come sources and coping strategies, are related to
climate risks.

Food sources

Small-scale subsistence farming households who
obtain a significant proportion of their food from
their own production could become dependent on
markets if their crop productivity decreases due to
climate change. Food prices are likely to increase

in local market, thereby reducing the ability of
households to buy food, especially among the
poor.

Wheat, potatoes and vegetables are the main
crops grown in the Kyrgyz Republic and analysed
in this study5. Figure 6.1 shows the proportion of
households who mainly consumed these crops by
district. Potatoes are widely consumed from house-
holds’ own production across the entire country,
with the exception of areas surrounding large cit-
ies, such as Bishkek, Osh and Jalalabad. Vegeta-
bles are also consumed mainly from households’
own production in Talas, Chuy, Issyk-kul and Bat-
ken provinces, while in the central highlands and
areas surrounding large cities the main source of
vegetables is the market.Wheat is consumed pri-
marily following market purchases across the en-
tire country.

Table 1 Correlation of vegetables, wheat, potatoes and tobacco yields
with precipitation and temperature

Food source

Climate sensitivity

Own production

yields.

Purchase
holds.

Figure 6.1 Proportion of house-
holds who mainly consumed
wheat flour from own production

e Erratic rainfall patterns and climate-related disasters, such as floods and
droughts, could affect crop production.

e Reduced crop production will have a direct impact on their food consumption.

e Smallholders, especially subsistence farmers who rely on their own production
for food consumption, are likely to become more dependent on markets.

e The longer vegetation period in the north-eastern highlands could improve

e Changes in production due to climate risks are likely to increase food prices.

e Increases in food prices will have a disproportionate impact on poor house-
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[Source: WFP 2012, WFP 2013]

5 The result is indicative only, since it combines calculations using different sets of HFSA data; however, it gives a good sense of the geo-

graphical dynamics of food sources of different crops.



Figure 6.1 Proportion of house-
holds who mainly consumed pota-
toes from own production

Figure 6.1 Proportion of house-
holds who mainly consumed vege-
tables from own production

Food sources depend not only on the crop that is
being consumed, but also the main income source
of a household. The following analysis of food
sources and income sources identifies the sensitivi-
ties of different livelihood groups to the impact of
climate risk on different crops.

Wheat flour

The main source of wheat flour for all livelihood
groups us the market, including farmers (Figure
6.3). for A very limited number of households
source wheat flour primarily from their own pro-
duction. This indicates that the projected reduction

WFP 2012, WFP 2013]

[Source:

>75%

[Source: WFP 2012, WFP 2013]

of wheat productivity in lowland areas in Bishkek
and Chuy and Talas provinces due to an increase
in temperature (See Table 3 in Part II) is unlikely
to have a direct impact on the consumption of
wheat flour. However, the impact of reduced and
fluctuating production will most likely be transmit-
ted to market prices, particularly in Bishkek and
Chuy and Talas provinces. This will have a dispro-
portionate impact on already food insecure market
dependent households, such as households with
income from small-scale agriculture, unskilled
wage labour and social allowances.

Figure 6.3 Household market = Own production w Purchase from market
dependency for wheat flour
Average
Remittances

Pension/allowances

Large business

Small business

Petty trade

Employee in public sector
Regular skilled labour

Regular unskilled labour

Irregular unskilled labour

Sale of livestock

Sale of harvest (vegetables/fruits)
Sale of harvest (cereals/potatoes)
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Potatoes

As contrasted with wheat, the main source of pota-
toes for most livelihood groups is their own pro-
duction, particularly among farmers, unskilled
wage labourers and households who rely on remit-
tances and social allowance (Figure 6.4). This indi-
cates that the projected negative impact of climate
change on potato productivity is likely to have a
direct impact on potato consumption among these
groups. It has to be noted that, as Figure 2.7
shows, food insecurity levels are also higher
among farmers, unskilled wage labourers and
households who rely on remittances and social al-
lowances. Therefore, these households are most
vulnerable to the negative impacts of climate risks
on potato production.

Projected improvement in crop productivity in the
central highlands (such as Naryn province) due to
a longer vegetation growing season (Figure 5.3
and Table 2) will be an opportunity for these vul-
nerable groups to increase potato production.

Figure 6.4 Household market
dependency for potatoes

Vegetables

Similarly to potatoes, the main source of vegeta-
bles for farming households is their own produc-
tion, while most of the households who rely on in-
comes from wage labour, business, trade and pub-
lic employment purchase vegetables from markets
(Figure 6.5). This indicates that the projected neg-
ative impact of climate risks on vegetable produc-
tivity is likely to have a direct impact on the con-
sumption levels of farming households who are
considered to be the most food insecure (See Fig-
ure 2.7). Reduced local supplies due to the nega-
tive impact of climate risks may increase market
prices of vegetables if trade flows are not able to
fully compensate for reduced availability. This will
have a disproportionate impact on low-income
households who spend a large proportion of their
budget on their basic needs, including food.

Projected improvement in crop productivity in the
central highlands (such as Naryn province) due to
a longer vegetation growing season (Figure 5.3
and Table 2) will be an opportunity for these vul-
nerable groups to increase vegetable production,
decrease reliance on market purchases and in-
crease income from the sale of vegetables.

® Own production = Purchase from market

Average

Remittances

Pension/allowances

Large business NS es—m—

Petty trade

Employee in public sector
Regular skilled labour

Regular unskilled labour

Irregular unskilled labour

Sale of livestock

Sale of harvest (vegetables/fruits)
Sale of harvest (cereals/potatoes)

Figure 6.5 Household market
dependency for vegetables

m Own production

» Purchase from market [Source: WFP 2013]
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Regular skilled labour
Regular unskilled labour

Irregular unskilled labour

Sale of livestock

Sale of harvest (vegetables/fruits)
Sale of harvest (cereals/potatoes)

[Source: WFP 2013]
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Income sources

Overall, there is a high dependency on income
from climate-sensitive income sources, such as
agriculture and low and unsustainable income
sources, including unskilled labour and social al-
lowances. Figure 6.6 shows the proportion of such
income source by province, highlighting a large
proportion in Naryn, Talas, Osh, Jalalabad and Is-
syk-kul provinces. Given a potential increase in
climate-related disasters in these locations, income
sources in these areas are highly sensitive to cli-
mate conditions.

Climate-related shocks and coping

strategies

The identified potential impacts of climate risks,
such as lower agricultural productivity of some
main crops, higher market prices of crops and an
increase in climate-related disasters, affects the
ability of households to meet their food require-
ments. In times of such stress, households often

resort to coping mechanisms that may further im-
pact their food security status. In the Kyrgyz Re-
public, household coping strategies have been
monitored by WFP’s HFSAs on a bi-annual basis
since 2010 and the results consistently conclude
that households faced by shortfalls in food con-
sumption are more likely to cope with such stress-
es by reducing the quality of food consumed
(Figure 6.7). Rural households tend to change
their food consumption more frequently during
early spring, probably reflecting increasing food
prices and decreasing varieties available during
winter, given their high dependency on food pur-
chases. This could result in micronutrient deficien-
cies thereby jeopardising the nutrition status of
vulnerable household members. Micronutrient defi-
ciencies already affect a large proportion of the
population of the Kyrgyz Republic: 43 percent of
children under five years old and 35 percent of
women of reproductive age (15-49 vyears) are
anaemic, and 33 percent of children are Vitamin A
deficient.

Figure 6.6 Proportion of income sources by province
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Figure 6.7 Type of coping strategies employed by households facing a shortage of food
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6. Managing climate risk

KEY MESSAGES

The following priority actions to enhance food security and climate risk management
outcomes are identified:

> Focus on the most vulnerable

» Climate risks will have a disproportionate impact on already food-insecure market
dependent households, such as those with income from small-scale agriculture, unskilled
wage labour and social allowances.

» Strategies for livelihood and income diversification are critical to ensuring resilience
against the projected more intense climate-related risks.

» Migration has become an important source of household income for at-risk populations.
Land rehabilitation, improving water-use efficiency, reducing post-harvest losses, and
supporting food processing and supply chains can be more sustainable solutions to
manage climate risks.

» Awareness raising on dietary diversity through food and nutrition education will be
needed, given the potential further deterioration of dietary diversity among the vulnerable
groups.

> Manage uncertainties associated with changing climatic conditions
> Market Extreme climate events could become more common in the future with potentially
devastating impacts on crop production.
» The introduction of early warning systems, profiling of climate risks and food security at

sub-national levels, and developing contingency plans can support climate risk
management and food security strategies.

> Mainstream climate risk management into social protection and food security
strategies
» The Technologies, knowledge, skills and information for adaptation can be disseminated
among the most vulnerable groups as components of targeted social safety net schemes.

> Support home gardening in urban and peri-urban areas to enhance access to diverse
food among low-income households vulnerable to climate risks
» The Provide technical support for efficient and sustainable home gardening.

> Enhance national mechanisms for price stability
» Establish an early warning system for food price hikes.

» Efficient management of national material reserve.

> Strengthen the evidence-base on climate risks and food security at the sub-national
level
» Climate change impacts on food security will vary within the country or a province due to
highly diverse agro-ecological characteristics.
» Climate risk and food security profiling at provincial or district levels will be useful for

designing relevant actions tailor-made for addressing climate risks and food security
challenges identified in each area.
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Food security and agricultural policies in the Kyr-
gyz Republic need to consider the serious implica-
tions of climate change on food security, particu-
larly the potential for more erratic rainfall and in-
creasing temperatures. The likelihood of reduced
crop production due to the occurrence of droughts,
floods and mudslides in certain areas is of particu-
lar concern to food security amongst those in vul-
nerable southern and north-eastern areas.

The climate change adaptation priorities of the
Kyrgyz Republic are expressed through the
“Priority Directions for Adaptation to Climate
Change in the Kyrgyz Republic till 2017"”, approved
by the government of the Kyrgyz Republic in Octo-
ber 2013. The document prioritises agriculture and
food security as sectors most vulnerable to the
adverse effects of climate change and variability.
It highlights a multi-sectoral approach to adapta-
tion with particular emphasis on improvements in
production systems, drought resisting crops, pas-
tureland management, improvement of agriculture
infrastructure, food security monitoring systems
and an early warning system. The reported im-
pacts of climate risks on food security in this study
corroborate the importance of these priority direc-
tions. National adaptation action plans are being
developed for each sector by relevant ministries.
This study identifies the following priority actions
to enhance food security and climate risk manage-
ment outcomes:

Focus on the most vulnerable

Reduction in crop production and increases in
market prices will have a disproportionate impact
on already food-insecure market dependent
households, such as households with income from
small-scale agriculture, unskilled wage labour and
social allowances. Strategies for livelihood and
income diversification are critical to ensuring resili-
ence against projected, more intense climate-
related risks. For example, migration has become
an important source of household income for at-
risk populations. Land rehabilitation, improving
water-use efficiency through improved irrigation
systems and strengthening the capacity of the
Water User Associations (WUA), reducing post-
harvest losses, and supporting food processing
and supply chains can be more sustainable solu-
tions to manage climate risks.

Awareness raising on dietary diversity through
food and nutrition education will be needed, given
the potential for further deterioration of dietary
diversity and micronutrient status, particularly
among vulnerable groups.
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Manage uncertainties associated

with climate change

Extreme climate events, such as droughts and
floods, could become more common in the future
with potentially devastating impacts on crop pro-
duction. Strategies to address climate risk should
focus on developing capacities to better analyse
and anticipate risks. The introduction of early
warning systems, profiling of climate risks and
food security at sub-national levels and developing
contingency plans can support climate risk man-
agement and food security strategies.

Mainstream climate risk manage-
ment into social protection and food

security strategies

Integrating climate risk management structures
into broader social protection and food security
strategies offers critical platforms for investing in
risk management for the most vulnerable. For ex-
ample, technologies, knowledge, skills and infor-
mation for adaptation can be disseminated among
the most vulnerable groups as components of tar-
geted social safety net schemes.

Support home gardening in urban
and peri-urban areas to enhance ac-
cess to diverse food among low-
income households vulnerable to cli-

mate risks

In the Kyrgyz Republic, home gardening is one of
the main food sources in urban and peri-urban
areas. Vegetables, fruit and potatoes are mainly
produced in private backyards. Vulnerable urban
households are still largely dependent on market
purchases, but home gardening plays an im-
portant role in enhancing their access to diverse
food. However, climate risks, particularly irregu-
larity of rainfall and drought, will undermine the
potential of home gardening. Provision of technical
support for efficient and sustainable home garden-
ing, such as micro-garden technology, will be
needed.

Enhance national mechanisms for

price stability

Price stability is also critical for adaptation, partic-
ularly during winter and early spring when vulner-
able households have depleted food stocks and
increased expenditures on agricultural inputs. This
is compounded by climate-related natural disas-
ters, such as flooding, mudflows and avalanches,
which are more frequent at this time of the year.
National mechanisms for price monitoring, early

[Source: WFP 2010, 2011, 2012, 2013]



warning of food price hikes and efficient manage-
ment of the national material reserve will become
more important as the climate changes.

Strengthen the evidence-base on cli-
mate risks and food security at the
sub-national level

Climate change impacts on food security will vary
within a province because agro-ecological charac-
teristics are highly diverse within a province. Cli-
mate risk and food security profiling at provincial
or district levels will be useful for designing adap-
tation actions tailor-made for addressing the cli-
mate risks and food security challenges identified
in each location.

[Source: WFP 2010, 2011, 2012, 2013]
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