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Preamble

This study is a complementary work to the Community Based Climate Vulnerability and Resilience
Assessment conducted by Simon Biney and Olivier Munos in 2014 for the inception phase of the Central
Highlands Program. This analysis gave the following relevant results:

Accurate description of the local context & the socio-economic situation within the districts of
intervention of the CHP;

Determination of six livelihoods that give a framing to further analysis (Agriculture, Animal
husbandry, Water, Housing conditions, External livelihood, Network & State facilities);

Analysis of local perception of climate change effects and impacts;
Determination of adaptation & mitigation strategies;

Recommendations for livelihoods’ improvements.

For this specific study, the applied methodology relies on data collected through community-based tools
and scientific knowledge analysis. It targets to give the most precise analysis possible of current and future
vulnerabilities of the population within the districts of intervention regarding climate change current
effects and future impacts.
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1 Executive summary

Climate change does not respect border; it does not respect who you are - rich and poor,
small and big. Therefore, this is what we call 'global challenges,' which require global
solidarity.

Ban Ki-moon, Former 15t Secretary of the United Nations

Afghanistan is the 11™ most vulnerable country in the world towards climate change current
and future effects and impacts.

The Central Highlands, highly mountainous region with deep valleys and very cold winters, is
one of the region of intervention of GERES — Group for the Environment Renewable Energy
and Solidarity, in the country for several years. The Central Highlands Program, leaded by
GERES and implemented in consortium with MADERA & Solidarités International is a three
years program that notably aims to link field activities with the development of climate
change-related activities.

This study is taking place in six districts of intervention of the consortium in the region:
Yakawlang 1 & 2, Hisa-e-Awal-e-Behsud, Marzak-e-Behsud, Saighan and Kahmard. It aims to
give the most complete analysis of current and future vulnerabilities towards climate change
effects and impacts for the local communities regarding their livelihoods. To do so, the analysis
relies on the most accurate climatic data available coupled with the use of local communities’
perceptions and testimonies.

Scientific observations and local perceptions agree on several climate-related trends over the
past years:
i. Temperatures are warming in during winters and summers;

ii. Snowfalls and spring rainfalls are substantially decreasing;
iii. Floods and droughts are getting more frequent and intense within the entire area.

The main results of the study is that each district is having its own level of vulnerability towards
climate change current effects and future impacts:

e Yakawlang 1 & 2 —Vulnerable districts facing important heterogeneity

e Behsud 1 & 2 — Poor opportunities of external livelihoods, strong and accelerating
tendency to land degradation

e Saighan - An isolated “in-between” district

e Kahmard - Wealthier livelihoods and good access to resources

According to the scientific models, climate evolution is going to keep following the same path
than the one that is already observed and faced by local communities of the Central Highlands.
It consists in warmer winters and summers and rarefaction of water resource due to a steady
reduction of snowfalls and spring rainfalls.

This will have severe impacts on people’s livelihoods such as Agriculture, Animal husbandry,
Housing conditions and Non-agricultural livelihoods. These potential effects might have
severe impacts due to the very low level of adaptive capacities of the population within the
entire area. Indeed, for now one of the most frequently used adaptation option is migrations
to Kabul of other big cities of the country to find better economic opportunities. This could
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constitute a serious issue for Afghanistan in the years to come if no actions are implemented
to face climate change future impacts.

To do so, different type of actions can be implemented such as:

- Improve water management for irrigation purposes;

- Improve agricultural practices;

- Develop and improve animal healthcare services;

- Improve access to qualitative drinking water;

- Reinforce people’s awareness towards climate change incoming effects and impacts;
- Improve natural resources management by developing energy saving solutions;

- Develop and implement disaster risk reduction solutions.

Central Highlands Program - Climate study GERES



2 Part | - Context and Methodology
2.1 The Central Highlands Program - CHP

2.1.1 The CHP at a glance

Three French NGOs operating in Afghanistan, GERES, Solidarités International, and MADERA
in 2014 came together to form a consortium funded by the French Development Agency (AFD)
to undertake a 3%-year rural development and natural resource management program.
Implemented in the mountainous provinces of Bamyan and (northern districts of) Wardak of
Afghanistan.

The overall objective of this program is to increase living standards and quality of life of rural
mountainous populations by promoting balanced rural development and the preservation of
natural resources, through four components:

e Component I: Support sustainable agricultural management;

e Component II: Improve energy resilience of households and their living conditions in
winter while limiting the depletion of natural capital;

e Component Ill: Improve access to and management of rare natural resources
(pastures and water) for the sustainability of the production systems;

e Component IV: Produce knowledge and capitalize on the knowledge acquired within
this program in order to initiate a political dialogue with the local authorities and
development actors.

The CHP is implemented in 7 districts within 2 provinces of Afghanistan:

- Saighan, Kahmard, Yakawlang (1&2) and Bamyan of Bamyan Province
- Hisa-e-Awal-e-Behsud and Marzak-e-Behsud of Wardak Province

secondary road
Teritory_Road

I CH_lakes
rivers

l:] Areas of

intervention

Hisa-I- Awali Bihsud

Figure 1: Areas of intervention of the CHP
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2.1.2 Short description of the area of intervention

Located in the middle of Afghanistan, the Central Highlands are characterized by a
mountainous geography, dominated by the Koh-e-Baba that reaches 4,951 m.

In 2016, Bamyan Province was made up of 454,633 people and Wardak Province 606,077
people which give a total population for the area of 1,060,710 for 28,377 km?2. Among these
people, more than 72% live above 2,500 meters. The remaining population lives
predominantly in Yakawlang districts were the level of altitude reaches 2400 for the Chaman
plain to 3200 meters.

In the Central Highlands, the population is mainly rural and depend on agricultural activities.
The districts of intervention are characterized by a short amount or arable land and a huge
number of small villages, as shown in the two maps below:

Legend

Primary_Road

secondary road

Teritory_Road

CH_cultivatedArea
270 CH_lakes
rivers

Hisa-1~ Awali, Bihsud

Figure 2: Repartition of the cultivated areas

! Source: https://www.populationdata.net/pays/afghanistan/divisions
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Figure 3: Villages repartition and density
2.2 Methodology

2.2.1 TheCVRA

The applied methodology is an adaptation of the Climate Vulnerability and Resilience
Assessment (CVRA)? developed by GERES. It relies on a participative diagnosis with local
communities and specific stakeholders such as International Organizations, National Entities
or Local Universities. It gives knowledges on the territory covered by this study in terms of
climate, economic, social or environmental characteristics.

This methodology can be summed-up through the following steps:

. . H H 1. Literature review
Characterization of the area i Hll 5 nterviews
3.Focus group discussions: resource map
livelihood matrix and livelihood resources
4. Household surveys

~ H 1. Literature review
Climate context and hazard exposure H 2. Interviews

H 3. Focus group discussions: matrix of vulnerability
analysis

Evaluation of the underlying vulnerability ~ : Hl 1. Retrospective climatological study or, failing
(sensibility) HIl available and reliable weather time series data,

Hll literature review
2. Focus group discussions: calendar of events,
climate risk matrix

Climate projections and impacts on H Hl 1. Prospective climatological study (projections)

vulnerabilities 2. Interviews
3. Focus group discussions: scenarios

1. Literature review (including NAPA / NAP)
2. Interviews and meetings with all stakeholders
3. Scoring grid for practices and potential actions
(including carbon sobriety)

Adaptation options

Figure 4: The five main steps of the CVRA

2 Example of a CVRA applied on Tajikistan: http://www.geres.eu/images/publications/Brosh A4 page 4 EN.pdf

Central Highlands Program - Climate study GERES


http://www.geres.eu/images/publications/Brosh_A4_page_4_EN.pdf

11

Characterization of the area — This step consists in getting a first understanding of the area of
implementation of the study or the project. To do so, it requires to collect data and review the
existing literature in order to determine the main livelihoods of the population. Livelihoods
can be defined as stocks and proper income flows and food products to cover basic needs of a
household. A livelihood is characterized by three different components which are:

- Physical and natural resources: All internal or external resources of the territory that
allow the household and the community to generate such stocks and flows of income

and food.

- Stocks: Set of products (processed or not) available on the territory.
- Recourses or external resources: Recourses are practices classified as “non-productive"
involving access to market, mutual aid, credit, positioning in local associations, etc.
They provide indirect assistance for the reproduction of local life and production

system.

Irrigation water

Long enough
growing season

Workforce (both human
and animal) and farming
equipments

Access to arable land

Agriculture

Fertile soils

Agricultural inputs
(fertilizers, quality seeds)

Outlets

Figure 5: Example of a livelihood and its components - Agriculture

Climate context and hazard exposure — This step aims to collect and analyze the past and
current climate trends that affect the area of intervention. It mainly consists in gathering
information about temperatures, rainfall/snowfall patterns and extreme weather events
frequency and intensity. To attain these type of data it can be helpful to use climatic data from
existing climate reports or local weather stations. But, it can also be relevant to get
information from the communities through household surveys or focus groups.
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Afghanistan: Mean Temperature Anomaly Annual
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Figure 6: Past climate trend for mean annual temperature in Afghanistan?

Evaluation of the underlying vulnerability — In this step, the work consists of:

Analyzing the risks associated with climate change effects in terms of livelihoods as far
as resources, stocks and recourses are concerned. For this step it can be useful to rely
on a risk matrix that allows to characterize these specific regarding a climate hazard or

climate trends risks following several items such as:

a. Impacted component of the livelihood;
b. Impact on the this component;
c. Existing adaptation strategy;
d. Potential aggravating factors;
e. Impact on the livelihood linked with this component.
Classify the main vulnerable components of the livelihood to climate hazard or climate
trend through a vulnerability matrix.

LIVELIHOOD:

Hazards Components |Impacton Adaptation Aggravating |Impacton
(Specify the of the the resource | strategy factors livelihood
duration) livelihood

Natural and material resources

Stocks

Recourses

Figure 7: Example of a risk matrix

3 Source: http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/
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LIVELIHOOD: AGRICULTURE

Risks

Drought Flash floods Landslide Pests/Diseases Etc.
Resource/Stock

/Recourse

Irrigation water

Access to arable
land

Fertile soils

Workforce and
equipments

Etc.

0; 1; High impact: 3
Figure 8: Example of a vulnerability matrix

Both tools presented in Figures 7 and 8 have been used to analyze each component of the
livelihoods towards its level of vulnerability to climate change but they will not appear as such
in the study. Indeed, these tools are useful for the reasoning and the analysis but this study
will provide the finale result of the work of analysis and will not got through all its steps in
details.

Climate projections and impacts on vulnerabilities — Following the same logic than for the
characterization of the climate context, this step consists in finding climate projections for the
area of implementation and analyze the potential effects and impacts on people’s livelihoods.

Afghanistan: Mean Temperature Anomaly Annual
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Figure 9: Climate projections for mean annual temperature in Afghanistan*

Adaptation options — This step aims:

i. To analyze potential existing adaptation options that were implemented by the
communities and to propose ameliorations by taking into account climate projections;
ii. To propose new adaptation options based on the results of the analysis.

A multi-criteria-analysis can also be implemented in order to prioritize the order of
implementation of the selected options regarding several criteria.

4 Source: http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/
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Impact on Urgency of Community Social Estimated Impact on Co-benefits Total
identified action autonomy in acceptance cost other of the action  (rank)
vulnerabilities implementation the livelihoods (mitigation,
implementation biodiversity,
etc.)
Weight: 0,25 Weight: 0,25 Weight: 0,1 Weight: 0,1 Weight: Weight: 0,1 | Weight: 0,1
0,1

Figure 10: Example of multi-criteria matrix

2.2.2 Data collection

For this specific study, a large amount of the data come from the previous assessment study
conducted by S. Biney & O. Munos in 2014 for the implementation of the CHP inception phase
— Community-based Climate Vulnerability and Resilience Assessment for CHP, 2014. This
assessment relied mainly on data coming from household surveys — 1966 household surveys
and 11 focus groups — and bio indicators analysis.

According to the 2014 study, the household survey permits to collect quantitative
information:

General data (Name, village, nb of family members, GPS coordinates, and altitude,
etc.);

Economic data (Income value and means, expenses types, debts level, investment
capacity, seasonal income/expenses/debt, etc.);

Agriculture/livestock data (type of livestock, nb of head, land ownership, size of land,
type of land, type of crops, crop rotation, use of fertilizer, horticulture, water access,
evolution of agricultural practices, etc.);

Natural Resources Management data (type of NR collected, NR collection practices,
NR gathering sites, existence of local NRM system, eventual inter-community conflict
analysis, eventual disappearance of NR consequences such as increase in floods
frequency or force, etc.);

Energy data (type of fuel used, quantity consumed, type of equipment used, typical
day summer/winter, energy practices, energy expenses-fuel and equipment- gathering
practices, typology of houses, etc.).

This 2014 study can be seen as a baseline for this current study which has a deeper focused
on climate-related issues by incorporating ne climatic data.

In fact, to complete the analysis of 2014, new focus groups were conducted in June 2017 in
order to collect climate specific information: 2 in villages of Behsud district, 2 in villages of
Yakawlang district and 4 in villages of Panjab & Waraz districts which are not current targeted
districts of the program but might be targeted in potential future programs. Each focus group
was only composed of male or female participants. People were selected to represent several
age categories of the population in order to get information from the young and from the
elders. In addition, some landscape observation regarding geographical and climate aspects
were realized with the participation of elders and local authorities in almost all the visited
villages.
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Moreover, a bibliographical work, doubled with several meeting with relevant stakeholders in
Bamyan province — NEPA, DAIL, IOM, Bamyan University — allowed the collection of scientific
data regarding climate-related trends and futures within the Central Highlands region.

2.2.3 Purpose, expected results and limits of this climate study

As said above, a climate change and socio —economic study was conducted under the
framework of two other GERES’ projects in Afghanistan in 2014.

This analysis gave the following relevant results:

e Accurate description of the local context & the socio-economic situation within the
districts of intervention of the CHP;

e Determination of six livelihoods that give a framing to further analysis (Agriculture,
Animal husbandry, Water, Housing conditions, External livelihood, Network & State
facilities);

e Analysis of local perception of climate change effects and impacts;

e Determination of adaptation & mitigation strategies;

e Recommendations for livelihoods’ improvements.

The main purpose of this complementary climate study is to integrate these primary results
within a deeper climate-focused analysis.

The study aims to give the most complete analysis of current and future vulnerabilities
towards climate change effects and impacts for the local communities regarding their
livelihoods. To do so, the analysis relies on the most accurate climatic data available coupled
with the use of local communities’ perceptions and testimonies.

However, limits still persist in the analysis itself. There are uncertainties in some climatic
models, notably as far as precipitation patterns are concerned. It is due to a greater spatial
variability and the complexity of processes that lead to precipitation. This is exacerbated by
the geographical context associated with the Central Highlands which are characterized by
high mountains and deep valleys. Moreover, there is only one weather station for a region
that is quite wide and has a huge diversity of landscapes.

This can lead to persistent uncertainty regarding conclusions and recommendations towards
climate change adaptive strategies and options. For instance, even with an annual analysis of
snowfalls it is difficult to get information on the distribution of the precipitation along the
year. Moreover, regarding projections and climate futures, it is also more difficult for climate
models to get a totally accurate projection of the future, once again because of climate natural
variability. It implies to elaborate different scenarios that can lead to different answers in
terms of strategies and actions.

Secondly, the study is focused on the districts of intervention of the Central Highlands
Program. In consequence, it does not intend to stand for an exhaustive vulnerability analysis
of the whole region. Moreover, it relies on a limited amount of means that did not allow to
cover all villages and communities in order to gather the most precise climatic information as
possible.
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Finally, the use of people testimonies and perceptions constitute a limit itself because of the
potential biases that come with it regarding memories and possible confusions between what
is due to climate change and what is not.

Central Highlands Program - Climate study GERES
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3 Partll-Underlying vulnerabilities and current sensitivity to climate-related
events

3.1 Determination of the livelihoods

The 2014 Assessment realized by S. Biney and O. Munos determined six livelihoods and their

respective constitutive components:

Agriculture: Source of food-consumption products (pulse, potatoes, wheat, fruits),
source of income through cash crop and sold products (potatoes, fruits), source of
intermediate products (fodder for livestock);

Animal husbandry: Fodder, pasture, initial investment (cash), animal production &
healthcare, facilities in winter, outlet;

Water: Sufficient quantity of water, permanent access to drinking water, permanent
access to irrigation water, sufficient quality of water;

Housing conditions: Comfort items, fuel, construction materials, heating & cooking
devices, construction land;

External livelihood: Self-employment opportunities, employment opportunities , job
(short term) opportunities, remittance opportunities;

Network & State facilities: Healthcare facilities, communication facilities, road &
means of transportation, security, cooperation between and among communities,
skills and craftsmen.

For the current analysis, only four of them will be kept:

Agriculture

This livelihood is notably composed of the following resources, stocks and recourses:
Irrigations water, access to arable land, agricultural inputs (fertilizers, quality seeds,
etc.), outlets, fertile soils, workforce (human and animal — farmers’ capacity and
knowledge) & farming equipment, long enough growing season.

Animal husbandry

This livelihood is hotably composed of the following resources, stocks and recourses:
Palatable and abundant fodder available, access to pastureland, animal healthcare,
outlets.

Housing conditions

This livelihood is notably composed of the following resources, stocks and recourses:
Comfort items of assets, access to sufficient drinking water, accessible and affordable
fuels for heating and cooking, access to raw building materials to maintain the house
in good state.

Non-agricultural livelihoods

This livelihood is notably composed of the following resources, stocks and recourses:
Access to health, school & communication facilities, relatives living abroad or in big
cities, level of physical security, existence & access to employment opportunities.

This classification is justified by the fact that irrigation water can be considered as a
component of the “Agriculture” livelihood, and drinking water as a component of “Housing
conditions”. To facilitate this analysis, the choice was made to gather “External livelihood” and

Central Highlands Program - Climate study GERES



18

“Network & State facilities” under only one livelihood called ‘Non-agricultural livelihoods”.
Moreover, the components for each livelihood were selected because they allow the
comparison between the different districts.

These four selected livelihoods can be described as follow:

Agriculture — Most of the farmers are small scale tenants with limited irrigated land
rent/lease. The production mainly consists in food, notably wheat and potatoes, and relies on
covering household flour needs, covering winter fodder needs for livestock, covering incomes
from potatoes surplus and limiting loss on production thanks to crop rotation. The production
is mostly self-consumed. However, agriculture is often not productive enough and leads to a
non-negligible risk for the food security of the entire area and its communities. In terms of
irrigation, agricultural activities are highly dependent on water availability which mainly
comes from runoff water from snow melting.

Animal husbandry — Almost all the families own animals such as sheep, goats, cows, oxen,
donkeys and horses. The animals are fed with cultivated fodder that require 45% of the
irrigated land. In economic terms, animals stand for a large part of the capital for households
and provide a non-negligible amount of incomes each year, notably through co-products and
direct selling of parts of the herds.

Housing conditions — Fuel and habitat mostly rely on an overuse of natural resources. Fuel
consumption specifically depends on local biomass such as bushes, animal dung and wood.
For almost all the rural communities, habitat consists in traditional mud houses.

Non-agricultural livelihoods- This category consists in the small amount of remaining
activities that rely on other sources than agricultural. It is mainly composed of daily and
permanent work done by the households to gather complementary sources of income but
also composed of access to communication network and social facilities (schools, hospitals,
roads, phone service, etc.).

3.2 Climate change effects & vulnerabilities in Afghanistan

3.2.1 Past and present climate Trends in Afghanistan

According to the UNEP data used for the 2017 CORDEX report>, Afghanistan is already facing
a strong and global compilation of climate change direct effects in terms of temperatures and
seasonal rainfall patterns.

5 Climate Change in Afghanistan deduced from reanalysis and coordinated regional climate downscaling
experiment (CORDEX)—South Asia simulations; Valentin Aich, Noor Ahmad Akhundzadah, Alec Knuerr, Ahmad
Jamshed Khoshbeen, Fred Hattermann, Heiko Paeth, Andrew Scanlon and Eva Nora Paton, 2017
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This can be sum up within the following figure:
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Figure 11: Climate trends for Afghanistan — CORDEX, UNEP, 2017

The figure above shows that Afghanistan is currently facing the first measurable direct effects
of climate change. The results of the research lead by UNEP show that, since 1950, the mean
annual temperature for the whole country has increased by +1.8°C and the phenomenon
seems to accelerate and get more intense.

In terms of precipitation patterns, no clear trends seem to emerge except for the spring
precipitation that are less and less abundant over the past years.

These figures are providing very useful information. Afghanistan relies a lot on agricultural and
livestock activities which represent 22% of its annual GDP in 2016° and its population is 73%
rural’. In consequence, current effects of climate change already have impacts on people
livelihoods notably through primary activities. These activities are deeply dependent on
ecosystem services and climatic conditions in terms, for instance, of access to irrigation water,
length of the growing season, etc.

Therefore, climate change is a potential additional threat to the level of vulnerability of the
Afghan people.

6 Worldbank database:
http://databank.worldbank.org/data/views/reports/ReportWidgetCustom.aspx?Report Name=CountryProfile&Id
=b450fd57

7 UNESCO Country profile: http://uis.unesco.org/country/af
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3.2.2 Estimation of the level of vulnerabilities in Afghanistan

In terms of vulnerabilities, Afghanistan is already facing lots of difficulties.

To quantify it, the Notre Dame - Global Adaptation Initiative (ND-GAIN)® developed an
assessment methodology based on several components:

Food — Projected change of cereal yields, food import dependency, agricultural
capacity, projected population change, rural population and child malnutrition.

Water — Projected change in annual groundwater runoff, fresh water withdrawal rate,
access to reliable drinking water, projected change of annual groundwater recharge,
water dependency ratio and dam capacity.

Health — Projected change in vector-borne diseases, slum population, medical staff,
projected change in deaths from climate change induced diseases, dependency on
external resources for health services and access to improved sanitation facilities.
Ecosystem service — Projected change of biome distribution, dependency on natural
capital, protected biomes, protected change in marine biodiversity, ecological footprint
and engagement in international environmental conventions.

Human habitat - Projected change of warm periods, urban concentration, quality of
trade and transport-related infrastructure, projected change of flood hazard, age
dependency ratio and paved roads.

Infrastructure - Projected change of hydropower generation capacity, dependency on
imported energy, electricity access, projection of sea level rise impacts, population
living under 5m above sea level and disaster preparedness.

Readiness —»

Figure 12: Map of the vulnerabilities according to the ND-GAIN Index

According to this index, Afghanistan is the 11" most vulnerable country of the world in terms
of climate change potential effects and impacts on people’s livelihoods. Afghanistan is also

8 Source: http://index.gain.org/
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