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Foreword I

Climate change and its variability are pressing issues that require greater concern
regarding their global impacts, as they cause wide-ranging effects on the environment
and on related social and economic sectors, including the biodiversity of livestock
species. The Arab region is one of the most vulnerable areas in the world to drought
due to climate change and its fluctuations, especially since a large part of it is arid

and semi-arid and is highly susceptible to desertification and drought.

While developed countries possess the resources and technologies necessary to adapt
to the effects of climate change, developing countries face more severe consequences
due to a lack of resources and institutional support. Therefore, local knowledge in
the livestock sector in developing countries represents generations of experience and
adaptation to specific environments, making it highly valuable in addressing climate
challenges. Measuring the awareness of livestock farmers about climate changes is
of great importance as it contributes to improving responses to climate challenges
and enhancing the sustainability of livestock production systems and related natural
resources. Measuring a farmer's awareness of climate change is not only a tool to
assess current knowledge, but also an essential step in building their capacity and

enhancing their resilience.

Small ruminants in the Arab region in general, and in the Syrian Arab Republic
in particular, are a source of wealth, savings, and cultural identity. Therefore, any
losses caused by climate change undermine these functions. Syria has been divided
into five agricultural environmental zones based on the amount of rainfall, where
we find that the annual average rainfall is less than 200 mm over 55.1% of Syria’s
land area, and the Badia (steppe) occupies an area of 10 million hectares, or 55% of

Syria's total land.
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I am pleased to present this study, which addresses a critical issue related to the
impact of climate change on the small ruminant sector in Syria, a sector that is a
fundamental pillar of food security and rural economies. The arid and semi-arid
regions of Syria, which are characterized by fragile environments, face escalating
challenges due to climate change, such as rising temperatures, water scarcity,
pasture degradation, and increased drought frequency. These factors directly affect
the productivity of small ruminants (sheep and goats), putting significant pressure on

farmers and their livelihoods.

This study is part of the efforts of the Arab Center for the Studies of Arid Zones and
Dry lands (ACSAD), as a technical arm of the League of Arab States, to support
adaptation to climate change in arid and semi-arid environments characterized by
environmental fragility, with the aim of promoting sustainability and agricultural
resilience. For example, among these efforts are the Cairo Declaration on “Adapting
to Climate Change and Mitigating Its Negative Impacts on the Arab Region,” as well
as the “Arab Climate Change Assessment Report,” which predicted a continued rise
in temperatures and a decrease in rainfall in most Arab countries, including Syria, up
to the year 2100.

The study follows an innovative participatory approach, where farmers were directly
engaged in assessing climate changes and their impacts, thus benefiting from their
practical experiences and local knowledge. This is the first study of its kind in the
Arab world that relies on the participation of farmers as key partners in analyzing
climate challenges, which enhances the accuracy of the results and their relevance
to field conditions. The study also aimed to review the negative impacts of climate
changes on this sector, highlighting the adaptation strategies adopted by farmers,
and providing a comprehensive analysis based on field data and scientific studies.
We hope that the outcomes of this report will support decision-makers in formulating
sustainable policies that enhance the resilience of the small ruminant sector in Syria

and maximize its ability to adapt to climate challenges.

Dr. Nasereddin Obaid
Director General — ACSA
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Executive Summary

Climate change and the importance of local knowledge and experience in
adaptation:

Climate change and its variability are pressing global issues that require
increased concern due to their wide-ranging effects on the environment and on
related social and economic sectors, including the biodiversity of agricultural
animals. Current global projections indicate a rise in average temperatures
and a decrease in annual rainfall in many arid and marginal areas. According
to the Food and Agriculture Organization (FAO, 2011), climate change has a
significant impact on agriculture and forestry sectors by altering or degrading
productive capacities and increasing both direct and indirect risks associated
with production.

The Arab region is among the most vulnerable in the world to drought due
to climate variability and change, particularly as a large part of it is arid or
semi-arid and highly susceptible to desertification and drought. Vulnerability
analyses in the Arab region under climate change suggest that changes in
rainfall patterns and rising temperatures are expected to have severe negative
effects on the environment, water resources, crops, livestock, human health,
and other agricultural livelihoods.

Initial efforts to adapt to climate change were primarily proactive and planned,
using large-scale modelling of primary and secondary impacts to guide policy
choices and decisions. This top-down approach has paved the way for broad
technological solutions to climate change (such as improved infrastructure or
flood protection). More recent adaptation approaches focus on current coping
strategies used by vulnerable communities and individuals. These approaches
rely on extensive literature on local technical knowledge and coping strategies.
Therefore, it is crucial to identify the climate change adaptation strategies used
at the farmer level to recommend appropriate options for overcoming climate-

related risks.
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While developed countries have the resources and technologies necessary for
adapting to the effects of climate change, developing countries suffer more
severe impacts due to limited resources and institutional support. Consequently,
local knowledge in the livestock sector of developing countries represents
generations of experience and adaptation to specific environments, making it
highly valuable in addressing climate challenges. Measuring the awareness of
livestock farmers about climate change is highly important, as it contributes to
improving responses to climate challenges and enhancing the sustainability of
animal production systems and related natural resources. Measuring farmers’
awareness of climate change is not only a tool for evaluating current knowledge
but also a key step in building their capacities and strengthening their resilience.
Small ruminants are considered a source of wealth, savings, and cultural
identity throughout the Arab world in general and in the Syrian Arab Republic
in particular. Therefore, any losses caused by climate change undermine these
functions. Syria has been environmentally and agriculturally divided into five
stability zones based on the amount of rainfall. It is observed that the annual
average rainfall is less than 200 mm in 55.1% of Syria’s area. The Badia
(steppe) occupies around ten million hectares, or 55% of the total Syrian land
area, extending across large parts of central and eastern Syria, mostly located
within the fifth stability zone, with parts extending into the fourth zone.
Study objectives:
1. Estimate the awareness level of small ruminant farmers to the climate
change in the Syrian Arab Republic.
2. Identify the effects of climate change on the small ruminant sector in
Syria, according to stability zones.
3. Identify climate change adaptation practices used at the farmer level to
recommend appropriate options for supporting them.
Methodology:
The study relied on both quantitative and qualitative data from secondary and

primary sources. Information was primarily obtained from secondary sources,
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including previous studies, data, statistical reports, and publications from
governmental, non-governmental, and international organizations related to
climate change in the livestock sector. Primary data was collected through

a questionnaire specifically designed for this study, targeting a sample of

449 sheep and goat farmers in six Syrian governorates: Rif Damascus,

Homs, Hama, Daraa, Deir ez-Zor, and Tartus, however, 64 extension units
participated, and interviews were conducted with some experts in the field.
The information were generated during September — October 2024 included
general socio-economic data, climate indicators, direct and indirect effects on
sheep and goats, and the coping practices of small ruminant farmers to adapt
to climate changes, as identified by the farmers. The five-point Likert scale
was used to measure changes in climate indicators and the level of direct and
indirect effects of climate change on small ruminants. The study also assessed
vegetation cover degradation in various stability zones, focusing on field survey
areas to determine soil degradation levels from 2000 to 2023.

Results:

This study showed an increase in keeping of sheep and goats by farmers over
the past few decades, while the opposite was true for cattle. This phenomenon
is logical and common in many production systems negatively affected by
climate change, where farmers tend to raise more adaptable and low-input
animals, such as sheep and goats, rather than animals that are more sensitive
to climate changes and require higher production inputs (such as cattle, which
need more feeding).

- Correlation between the age and education level of the farmer with
awareness of climate change and its impacts and adaptation practices:
Contrary to expectations, the results revealed no significant correlation or effect
of the farmers’ education level or age on their awareness of changes in climate
indicators during the previous period. The correlation between education level
and awareness was only significant regarding the impact on new-born animals’

mortality, adult animal mortality, and weight loss in animals. A significant
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correlation was also found between the age of the farmer and the effects on
animal fertility, milk production decline, and decreased feed production. The
study also found that the correlation between the farmer’s education level and
the adoption of climate adaptation practices was significant in some practices
such as providing shade for animals, designing appropriate shelters for climate
changes, migration (seasonal movement), and adjusting water consumption
frequency for animals. The latter practice also showed a significant correlation
with the farmer’s age. The lack of impact of education level and farmer age on
awareness of changes in all climate indicators, as well as most direct and indirect
effects on small ruminants and the adoption of most adaptation practices, can
be attributed to the fact that most of these communities are open, where both
the young and the old, educated and uneducated, learn from one another. They
often share similar experiences and knowledge, reflecting similar interactions
with everything related to their lives, including climate changes, their effects,
and adaptation strategies.

- Awareness of small ruminant farmers about changes in climate indicators:
The results indicated that small ruminant farmers in Syria are largely aware of
the changes in climate indicators, as most of their answers align with climate
data in Syria over the past few decades. They indicated a decrease in rainfall,
the number of rainfall events per year, and the duration of the rainy season.
However, there was no change in the frequency of dust storms, thunderstorms,
the duration of extreme minimum temperatures, relative humidity, minimum
temperatures, and wind intensity. The study also showed a significant increase
in indicators like the duration of extreme maximum temperatures, maximum
temperatures, the frequency of droughts, and the frequency of heatwaves. The
differences in the level of change in climate indicators in the various stability
zones, according to the awareness of small ruminant farmers in Syria, generally
indicate that the fifth stability zone is the most affected, especially in terms of
temperature and rainfall indicators. The results also showed that the overall

average answers of farmers indicated irregular rainfall in Syria, with some
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variation across stability zones. Farmers in the first and second stability zones
reported regular rainfall in these areas.

- Direct and Indirect Effects of Climate Change:

The results indicated that the direct effect of climate change was moderate
on milk production traits, animal fertility, animal weight, abortions, and low
on the mortality rate of new-born and mature animals. The animals adapt to
heat stress due to rising temperatures by reducing feed consumption, which
negatively affects the production performance and animal health. In addition
to the direct effects of climate change, the negative impact on small ruminant
production in Syria is also attributed to the indirect effects of climate change,
especially the negative impact on pastures, forage production, disease spread,
and rising production costs.

This study also highlighted the negative effect of climate change, especially
drought, in reducing the size of small ruminant flocks in the studied areas,
whether due to mortality or sale.

Regarding the indirect impact of cclimate change, the results revealed a
significant effect on sheep and goats in the studied areas, such as the increased
cost of production, pasture degradation, and decreased forage production.
There was also a moderate effect in terms of water shortages, increased disease
prevalence, and shifting of reproduction season. Moreover, the impact was low
on aappearance of invasive plants that are unpalatable to animals, while there
was no impact on the frequency of fires, and flooding events. However, rising
temperatures, reduced and irregular rainfall, lead to a decrease in pastures and
the availability of forage for livestock, both in terms of quantity and quality.
As a result, farmers resort to purchasing concentrated feed. The rising costs of
feeding, disease prevention, and treatment of widespread animal diseases, in
addition to the need for some farmers to purchase water for livestock drinking,
place a significant financial burden on small ruminant farmers.

The results also showed that the indirect effects of climate change were relatively

greater in the fifth, fourth, and first stability zones compared to the second and
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third zones, where the indirect impact was lower. This is attributed, in addition
to other factors, to the variation in the effects of climate change on different
stability zones. This study revealed that the land degradation in Stability Zone 1
(A) was approximately 577,376.50 hectares, or 39.14% of its area, representing
3.12% of Syria’s total area. In Stability Zone 1 (B), land degradation about
1,153,883.83 hectares, or 69.58% of its area, which is 6.24% of Syria’s total
area. Land degradation in Stability Zone 2 amounted to 1,357,849.43 hectares,
or 62.11% of its area, representing 7.34% of Syria’s total area. In Stability Zone
3, it covered 532,865.92 hectares, or 41.40% of the area, representing 2.88%
of Syria’s total area. In Stability Zone 4, land degradation covered 910,423.92
hectares, or 54.34% of its area, which represents 4.92% of Syria’s total area.
The fifth stability zone is considered the most vulnerable area compared to the
other zones, with the degraded area reaching 3,690,994.57 hectares, or 36.12%
of its area, equivalent to 19.95% of Syria’s total area. Despite the degradation
of 62.11% of Stability Zone 2, the indirect effects of climate change on the
small ruminant sector in this area are relatively less affected compared to
most other stability zones. This may be due to the fact that community-based
adaptation practices to the indirect effects of climate change, especially the
negative impact on vegetation cover in this area, may be more effective in
mitigating its negative effects.

- Community Adaptation Practices by Small Ruminant Farmers in Syria:
The study showed the widespread use of various community practices to adapt
to climate change. These practices, ranked by their prevalence, are as follows:
providing preventive treatments, offering supplementary feeding, providing
shade for animals, diversifying sources of livelihood, designing shelters suitable
for climate changes, reducing flock size, cultivating forage crops with lower
water requirements, raising animals capable of adapting to climate changes,
adjusting water consumption frequency, providing alternative drinking water
sources for animals, diversifying the types of animals raised, controlling

reproduction and production calendar, using alternative energy sources (solar
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energy), and finally, migration (seasonal movement). The prevalence rates for
these practices were 96%, 88%, 85%, 68%, 52%, 51%, 49%, 48%, 48%, 46%.,
38%, 28%, 23%, and 22%, respectively.

In addition, a few farmers mentioned that they are used to process the produced
milk (value addition) to increase their income and, thus, improve their ability
to adapt to climate changes. The results also showed that adaptation practices
were more prevalent in Stability Zones 4, 3, 1, and 2, with Zone 5 having the
least prevalence. The relatively low prevalence of adaptation practices in Zone
5, despite being the most vulnerable and affected by climate change, may be
due to the difficulty or unavailability of implementing some of these practices
or a lack of knowledge about them.

The average adoption rates for adaptation practices (50%-56%) in different
stability zones indicated that there is room to enhance opportunities for climate
change adaptation in the small ruminant sector in the Syrian Arab Republic.
This can be achieved through a capacity-building and advisory program to
support and increase the spread of these community practices across the entire
country.

From the farmers’ perspective, the most effective practices, ranked in order,
are providing preventive treatments for animal diseases, offering alternative
water sources, providing shade for animals, diversifying sources of livelihood,
offering additional supplementary feeding, and designing shelters suited to
climate changes. Practices such as diversifying the types of animals raised
and reducing flock size were rated relatively less effective according to
farmers’ views, despite being highly effective in adapting to climate change in
livestock systems in other countries. Farmers’ assessment of the effectiveness
of adaptation practices may be influenced by their knowledge, experience, and
financial capacity to apply the practices appropriately, making it necessary to

provide them with support, especially in building technical capacities.
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Enhancing adaptation Capacities of Small Ruminant Farmers to Climate

Change in Syria:

This study considered improving the income of small ruminant farmers through

increased productivity and reduced input costs, particularly for feeding and

animal health, as the cornerstone for enhancing the resilience of sheep and goat

farmers in Syria to overcome the negative effects of climate change. This can

be achieved by relying on community experience and knowledge in adapting

to these changes, considering the governing characteristics of this sector. The

proposed actions include:

l.

Reducing feeding costs, as they are the highest costs, by maximizing the
benefit from agricultural by-products and improving productivity and
sustainable management of pastures.

Reducing animal health costs by implementing local capacity-building
programs for providing basic veterinary services (training veterinary

assistants such as para-vet).

. Improving income through value addition to the animal products by

training farmers in processing milk and meat.
Training on collective action and removing any legal barriers to the

establishment of effective and active production associations.

. Using alternative energy sources, whether solar or biogas, which are

excellent solutions that will contribute to preserving ecosystems, animal
biodiversity, and increasing the local community’s capacity to adapt to
climate change.

Encouraging agricultural insurance and adopting innovative models
(using climate index-based insurance) to reduce disputes over claims or
developing low-cost micro-insurance models targeting small farmers.

Developing early warning systems for animal diseases.
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