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Abstract

This study examines the impact of climate change on livestock production in the Beletweyne district of the Hiran
region in Somalia. Climate change is characterized as a substantial change in climate variables, such as
temperature, precipitation, and wind patterns. The primary aim is to assess climate change effects on livestock
production within a specified area of Beletweyne, Hiran, Somalia. The study set out to (1) ascertain the impact
of drought on livestock production, (2) evaluate the consequences of flooding on livestock, and (3) identify
coping strategies of Agro-pastoral communities in the Beletweyne district. The study was carried out in a cross-
sectional and descriptive design. The 106 respondents were purposely selected. Data collection was performed
using a questionnaire method, and the analysis was carried out utilizing the Statistical Package for the Social
Sciences (SPSS). The findings include 63% of respondents consider cattle to be the most drought-susceptible
species. In terms of the drought's impact, 67% of respondents indicated a loss of milk production as a
significant effect on animal productivity. When examining the health effects of flooding on livestock, 59% of
respondents highlighted parasite infestation as a key issue. Addressing drought management, 55% of
respondents noted that migration is a common strategy among farmers. To combat the effects of flooding, 66%
of respondents suggested the construction of man-made channels or levees. The study culminates with
recommendations to build local and national capacities for improved climate forecasting and communication,
as well as to enhance awareness of climate change and its potential threats, thereby strengthening informed
assessment capabilities and response strategies.
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. INTRODUCTION

Climate change has been defined as a significant variation of the mean state of climate-relevant
variables such as temperature, precipitation, and wind over some time, mostly to be taken as over 30 years
(IPCC,, 2007). Global climate change is a major threat facing humanity. According to Intergovernmental Panel
on Climate Change (IPCC,, 2007) climate change has led to an increase in global average air and ocean
temperatures, widespread melting of snow and ice and rising global mean sea level.

One region of the world where the effects of climate change are being felt is particularly Africa.
Because of the lack of economic, development, and institutional capacity, African countries are likely to be
among the most vulnerable to the impacts of climate change (IPCC,, 2007). Climatic data in the region shows
that there is subsequent failure of precipitation and recurrent droughts that severely affected livestock
production and caused disruption of pastoral livelihoods leading to hunger, malnutrition, insecurity, and
migrations (Ketiem, (2009)). The direct impact is felt by Somalia whose economy largely depends on Livestock
production reared under pastoral systems. 60% of Somalia are pastoralists who engage in livestock production
for employment, livelihood, and employment.

1. METHODS AND MATERIALS
The methodology for this study was structured to investigate the effects of climate change on livestock
production in Beletweyne, Hiran region, Somalia. The research aimed to identify the consequences of drought
and flooding on livestock and to understand how the Agro-pastoral communities cope with these challenges.
With a targeted population of 145, encompassing a broad spectrum of individuals connected to pastoral life, the
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study used a purposive sampling method to select 106 participants. These participants, primarily elders,
provided insights via questionnaires. The significance of the study is anchored in its potential to influence policy
and interventions for the benefit of nomadic pastoralists and to aid development entities in tailoring their
initiatives to the realities on the ground. The design of the study was both descriptive and cross-sectional,
capturing a snapshot of the current state of affairs without extending into longitudinal analysis. The choice of
Beletweyne as the study area was strategic, given its central role in the Hiran region. The research's utility lies in
its potential to shape policy and offer practical recommendations for stakeholders invested in the region's
pastoral development.

1. Results and Discussion, Conclusion and Recommendation.
3.1 SECTION A Objective one is to determine the effect of drought on livestock production
Table 3.7 How Drought Affects Livestock Feed and Fodder Availability

How drought affects livestock Feed and Fodder Availability Frequency Percent%
lack of forage quantity and quality 88 83.0
increase the price of feed 16 15.1

lack of water availability 2 19

Total 106 100.0

The table above indicates that eighty-three percent (83%) of respondents reported that drought affects livestock
primarily through the reduced quantity and quality of forage. Fifteen percent (15.1%) of respondents mentioned
that drought leads to an increase in feed prices. Furthermore, nearly two percent (1.9%) stated that drought
results in a lack of water availability.

Chart.1 What are the effects of drought on animal production.

The chart below illustrates that sixty-seven percent (67%) of respondents believe the primary effect of drought
on animal production is a decrease in milk production. Additionally, seven percent (7%) of respondents reported
a decrease in meat quality because of drought. Two percent (2%) indicated a reduction in body condition score,
and twenty-four percent (24%) mentioned both a loss of milk production and meat quality as effects of drought.

The effect of drought on animal

production
30
20
10
e g
Decrease quality of Low Body condition both A and b
meat score

M Frequency M Percent%

4.1 SECTION B Objective two is to evaluate the effect of Floods on livestock production.

Pie chart 1 What is the health impact of floods on animal production

The pie chart visualizes the health impacts of floods on animal production: 59.4% of respondents indicated
parasite infestation as the main impact, while 40.6% reported disease outbreaks.
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Health Impact of Floods on Animal Production

Parasite infestation

Table 4.1.2 What are the impact of floods at the field scale

The table above indicates that 32.1% of respondents reported that the impact of floods at the field scale includes
damage to pastures and grass production. In addition, 36.8% of respondents observed a loss of yield and quality,

Disease outbreak

The impact of floods at the field scale Frequency Percent%
Damage to pastures and grass production 34 32.1

Loss of yield and quality 39 36.8
Damage drainage system and field infrastructure 28 26.4

Loss of beneficial soil invertebrates, Especially Earthworms 5 4.7

Total 106 100.0

while 26.4% cited damage to the drainage system and field infrastructure. Furthermore, 4.7% of respondents

noted the loss of beneficial soil invertebrates, particularly earthworms.

4.2 SECTION C objective Three To determine the copies strategies of Agro-pastoral communities in

Hiran region.
Table 4.2.1 How do farmers deal with drought

How do farmers deal with drought Frequency Percent%
Migration 58 54.7
Fodder conservation 31 29.2
Destocking 12 11.4
water trucking 5 4.7

Total 106 100.0

The table above shows that 54.7% of respondents indicated that farmers cope with drought by migrating.
Meanwhile, 29.2% reported dealing with drought through fodder conservation, 11.4% by destocking, and 4.7%
by water trucking.
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Table 4.2.2 How we can prevent droughts

How we can prevent droughts Frequency Percent%
Avoiding over grazing 36 34.0
Improve water harvesting and storage 59 55.7

Early warning to relocate 4 3.8
Prevention of Deforestation 7 6.5

Total 106 100.0

The table above shows that 34% of respondents indicated that they prevent drought by avoiding
overgrazing, while 55.7% said they improve water harvesting and storage as a strategy against drought.
Furthermore, 3.8% use early warnings to relocate as a preventative measure and 6.5% implement prevention of
deforestation to combat drought.

IV.  Discussion

In the present study assessing the impact of drought on livestock feed and fodder availability, the
majority (83%) of respondents indicated a lack of forage quality and quantity, while 15% noted a high price of
feed. Respondents commonly cited a rapid decline in forage quality due to drought because livestock tend to
graze the highest quality forage first. This rate of decline in both forage quantity and quality during drought is
significantly more pronounced than in an average growing season. Similarly, Thornton (2009) notes that climate
change affects livestock production by altering the quantity and quality of available feed, potentially changing
species composition of grasslands, affecting forage digestibility, and nutritional quality.

Regarding the impact of drought on livestock production, 67% of respondents mentioned a reduction in
milk production, while 7% cited a lack of meat production. This is consistent with Gaughan's (2008) findings
that high production animals are more affected by climatic factors, particularly under tropical conditions, due to
heat stress, which negatively impacts milk production and composition. Wheelock et al. (2010) and Berman
(2005) estimated that environmental heat loads above 35°C activate stress responses in lactating dairy cows,
leading to reduced feed intake and energy balance issues, which are primarily responsible for decreased milk
production. JW (2003) reported that for every 1°C rise in air temperature above the cow's thermoneutral zone,
dry matter intake decreases by 0.85 kg, accounting for about 36% of the drop in milk production (Rhoads et al.,
2009). Poor performance in cows, observed through low milk yields, meat yields, calving rates, late age at first
calving, and long calving intervals, were attributed to low levels of nutrition and management.

Quantitative and qualitative feeds were limited in the smallholder sector. Natural pastures and crop
residues, being the primary feed resources, became scarce during drought due to water shortages. The high cost
and unavailability of protein-rich commercial concentrates led to inconsistent and inadequate concentrate
supplementation, affecting milk and meat yield.

In terms of the health impact of floods on animal production, 59% of respondents identified parasite
infestation as the primary issue, and 41% reported disease outbreaks, with many mentioning fasciola infections
affecting mainly sheep and cattle. Animals can suffer from toxic substances in floodwaters, leading to
dermatitis, conjunctivitis, or hair loss, and extended standing in water can cause foot/hoof problems, which
necessitate vigilance for signs of infection, injury, or lameness.

When examining the impact of floods at the field scale, 37% of respondents reported a loss of crop
yield and quality, 32% mentioned damage to pastures and grass production, 26% spoke of damaged drainage
systems and field infrastructure, and others pointed out the loss of beneficial soil invertebrates. Floods have
severely affected crops, shelters, and critical service infrastructures such as water, health, and nutrition, and
educational facilities. According to Akoroda (2004) and Ebisemiju (2008), flooding causes extensive structural
and environmental damage, eroding soil and weakening infrastructure, disrupting services, and increasing health
hazards due to pollution and waterborne diseases. Olaniran (2007) notes that although river flooding is natural,
damage has escalated due to reduced space for rivers and increased population pressure.

Regarding coping strategies for drought among pastoralists, 55% migrate in search of water and feed,
29% rely on fodder conservation, 11% practice destocking, and 5% resort to water trucking. Johnson (1969)
identifies the combination of animals herded and the significance of agriculture in a pastoral group's economy as
key factors determining migration patterns. Pastoralists have systems of insurance against drought, such as
'lending’ animals to relatives or friends, which serves as a basis for restocking after a crisis.

Finally, concerning flood management strategies, 66% of farmers construct man-made channels, while
23% depend on flood forecasting and warnings. Most respondents living in flood-prone areas adopt strategies
like channel or levee construction to manage water pressure or runoff, while others focus on flood awareness
and early warning systems.
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V. CONCLUSION
The impacts of climate change on agricultural production and livestock are challenging to establish and

differentiate from other changes in natural and human environments. Many non-climatic drivers, such as
migration, overgrazing of natural pastures, changes in livestock management, and fluctuations in human and
livestock populations, are interconnected with the impacts of climate change. Livestock production in Somalia is
vulnerable and at high risk of being severely affected by climate change. Therefore, ongoing research,
education, and sensitization are essential to adapt to and mitigate the potential effects of climate change at the
local, national, and regional levels.

8.
[9].

[10].
[11].
[12].

[13].

[14].
[15].
[16].

[17].

[18].
[19].

[20].
[21].

[22].
[23].
[24].
[25].

[26].
[27].
[28].
[29].
[30].

[31].
[32].
[33].
[34].

[35].
[36].
[37].

[38].
[39].
[40].

[41].

REFERENCE

A Berman. (2005). Estimates of heat stress relief needs for Holstein dairy cows. Journal of Animal Science, 83(6): 1377-1384.
ABS, (. B. (2004). Yearbook Australia 2004 -Economic impact of drought in 2002-03.

Akoroda, O. (2004). (GIFM) Glabal Issues on Flood Management in Nigeria. University Road Ibadan. Pg 221- 425.

Alston M. (2012). Rural male suicide in Australia. Social Science & Medicine, 74:515-522.

Amundson J L, M. T. (2006 ). Environmental effects on pregnancy rate in beef cattle. . Journal of Animal Science, 84(12): 3415—
3420.

Basu AK, B. P. (2004). The effect of season on the incidence of ticks. Bull Anim. Health Prod. Afr., 52(1): 39-42.

Baumgard L H, a. R. (2013). Effects of heat stress on postabsorptive metabolism and energetics. Annual Review of Animal
Biosciences.

Berong, S. W. (1998,). Effects of genetic variation on total plasma protein, body weight gains and body temperature responses to
heat stress.

Bhagwan. (2011). Risk factors associated with floods, the WRC warns.

BoM. (2018, ). Accessed at: http://www.bom.gov.au/climate/current/season/aus/ summary.shtml.

Bond RN, L. S. (2008). The Impacts of Drought on Freshwater Ecosystems: an Australian perspective. Hydrobiologia, (600): 3-16.
Bottje, W. H., Smith, 1., & Yahav et al., 1. (1985). Effect of carbonated water on growth performance of cockerels subjected to
constant and cyclic heat stress temperatures.

Bouraoui R, M. L. ( 2002). The relationship of temperature-humidity index with milk production of dairy cows in a Mediterranean
climate. Animal Research, 51(6): 479-491.

Brooks, D. a. (2007.). How will global climate change affect parasite host assemblages. Trends in Parasitology, 23: 571-574.
Collett, B. a. (2011). Urban Water Supply Use. The Australian Collaboration.

De Basilio, V. P. (2002). La capacité de survie des poulets & un coup de chaleur est augmentée par une exposition précoce a une
température élevée. INRA Prod. Anim. 15, 235-245.

DeAndrade, A. R. (1977.). Interrelationships between diet and elevated temperature (cyclic or constant) on egg production and shell
quality. Poult. Sci. 56, 1178-1188.

Dhakal, C. P. (2013.). Perception, Impact and Adaptation to Climate Change: An Analysis of Livestock System in Nepal.
Donoghue, D. K. (11989.). Thermal stress reduces serum luteinizing hormone and bioassayable hypothalamic content of luteinizing
hormone releasing hormone in the hen. Biol. Reprod. 41, 419-424.

Dore, M. (2005). climate change and changes in global precipitation patterns.

Douglas E.M., V. R. (2000 ). Trends in floods and low flows in the United States: impact of spatial correlation. J Hydrol 2000, 240,
(1), 90-105.

Easterling, W. a. (2007). Food, Fibre and Forest Products. In: Climate change Impacts, adaptation and vulnerability. Contribution of
Working Group 11 to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. .

Ebisemiju, F. (1993). Environmental Hazards. In Ebisemiju (Ed), Ado- Ekiti region”: A Geographical Analysis and Master Plan.
Ado- Ekiti, Nigeria. Alpha Print.

Elbadawi, 1. A. (1992). World Bank adjustment lending and economic performance in sub-Saharan Africa in the 1980s. Country
Economics Department WPS,1000.

Eni, D. A. (2011). “Flood and its Impact on Farmlands in Ltigidi, Abi Local Government Area, Cross River State, Nigeria”.
International Journal of Humanities and Social Science Vol. 1 No. 9 pp 98-104.

Eni, D. I. (2011). Flood and its impact on farmlands in Tigidi. Vol. 1 No. 9([Special Issue — July 2011]).

Ensminger, M. O. (1990). In: Heinemann, W.W. (Ed.), Feeds and Nutrition. The Ensminger Publishing Company, Clovis, CA, .
FAOQ. (1995). Irrigation in Africa in Figures. Water Report No. 7, Rome.

FAO. (2007). Climate Change Impacts Adaptation and Vulnerability IPCC WG |l Forht Assessment Report.

FAQ. (2018). The Future of Food and Agriculture Alternative Pathways to 2050 Food and Agriculture Organization of the United
Nations. Rome, Italy, 228 pp.

FOA. (1994). the state of food and agriculture. Roma: FOA, Agriculture. Roma.

FSNAU. (2013). subsistence farming in lower shabelle riverine zone.

Funk C, R. J. (2012). A climate trend analysis of Ethiopia.

Gaughan JG, G. J. (2002 ). Excessive heat load index for feedlot cattle. In: Meat and livestock-Australia project report, FLOT. 316.
MLA Ltd, locked bag 991,. Sydney, NSW, 2059.

Gaughan, e. a. (2008). impact of climate change on livestock productive.

GECHS. (2008). Climate Change in Eastern and Southern Africa: Impacts, Vulnerability and adaptation .

Gwambene, B. a. (2009). Strengthening local agricultural innovations to adapt to climate change in Botswana, Malawi, South
Africa and Tanzania. Implications of climate change and variability on rural livelihood and household food security in Pa.

Hahn, G. T. (2003). Perspective on development of thermal indices for animal studies and managemen.

Haile, M. (2005). Weather patterns, food security and humanitarian response in sub Saharan Africa.

Haines A, K. R.-L. (2006). Climate change and human health: Impacts, vulnerability and public health. Public health, 120(7), 585-
596.

Hanigan IC, B. C. (2012). Suicide and drought in New South Wales, Australia, 1970— 2007. Proceedings of the National Academy
of Sciences, 109:13950-13955.

*Corresponding Author: Abdullahi Omar Kulmiye 45 | Page



Effect Of Climate Change On Livestock Production In Beletweyn Hiran Region

[42].
[43].
[44].
[45].
[46].
[47].
[48].
[49].
[50].
[51].
[52].
[53].
[54].

[55].
[56].

[57].
[58].
[59].
[60].
[61].
[62].
[63].
[64].
[65].
[66].
[67].
[68].

[69].
[70].

[711.

[72l.
[73].

[74].

[75].
[76].

[771.
[78].

[79].
[80].
[81].
[82].

[83].
[84].
[85].

[86].
[87].
[88].
[89].

Hassan, M. H. (2001). abasic rural development in somali.

Hips. (2017). HIPS researchers travelled to Bay and Bakool regions and.

Hopkins PS, N. C. (1980). The effects of heat stress on the development of the foetal lamb.. Australian Journal of Agricultural
Research , 31(4) 763 — 771.

Horton G, H. L. (2010). Drought, drying and climate change: Emerging health issues for ageing Australians in rural areas,.
Australasian Journal on Ageing, 29:2-7.

Horton G, Hanna L and Kelly B. (2010). Drought drying and climate change Emerging health issues for ageing Australians in rural
areas. Australasian Journal on Ageing, 29:2-7.

Houghton. (2001). climate change. cambridge : Cambridge university.
https://www.worldometers.info/world-population/somalia-population/. (2021). world population.

Hulme, P. (2005). Adapting to climate change: is there scope for ecological management in the face of a global threat.

Hussein, K. C. (2008). the Global Environmental Facility Unit/IFAD, 2008. The effects of climate change on small holder farmers
in West and Central Africa.

IPCC,. (2007). Impacts, Adaptation and Vulnerability. Contribution of Working Group 1l to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge UK, 433-467.: Cambridge University Press.

IPCC,. (2014). Impacts Adaptation and Vulnerability Contribution of Working Group Il to the Fifth Assessment Report of the
Intergovernmental Panel on Climate change Field C Barros Mach K and Mastrandrea M.

Johnson. (1969). the Nature of Nomadism: A comparative study of pastoral migrations in southwestern Asia and northern Africa’.
University of Chicago Department of Geography, Research Paper 118. Aspects of Pastoral Nomadism. chicago: Univer.

Johnson, H. A. (1998.). Effect of various temperature-humidity combinations on milk production of Holstein cattle. Missouri Agr.
Exp. Sta. Res. Bul., 791. . Columbia.

JW, W. (2003 ). Effects of heat-stress on production in dairy cattle. Journal of Dairy Science , 86(6): 2131-2144.

Kadim, T. M.-A.-M.-M. (2004. ). The influence of season on quality characteristics of hot-boned beef m. longissimus thoracis. Meat
Sci. .

kadzere. (2002). Heat stress in lactating dairy cows: a review.

kadzere, C. M. (2002). Heat stress in lactating dairy cows: A review. Livest. Prod. Sci., 77(1): 59-91.

Ketiem, P. N. ( (2009)). Emerging Responses to Climate Change Adaptation Strategies in Arid and Semi-Arid Lands of Coastal
Kenya. KARI, Kenya. kenya.

Khan, S. a. (2009). Footprints of water and energy inputs in food production-global perspectives. Food Policy, 2009, 34: 130-140.
Kaotir, J. H. (2010). Climate change and variability in Sub-Saharan Africa.

Koubkova, M. I. (2002). Influence of high environmental temperatures and evaporative cooling on some physiological,
hematological and biochemical parameters in high-yielding dairy cows.Czench J. of.

Kurukulasuriya, P. a. (2008). A Ricardian analysis of the impact of climate change on African cropland, African Journal of
Agricultural and Resource Economics.

LeBlanc M, T. S. (2012). A review of historic and future hydrological changes in the Murray Darling Basin. Global Planetary
Change, (80-81): 226-246.

Madan ML and Prakash. (2007). Reproductive endocrinology and biotechnology applications among buffaloes. Society of
Reproduction and Fertility supplement 64: 261-281.

Marai IFM, E.-D. A.-H. (2007). Physiological traits as affected by heat stress in sheep, a review. Small Ruminant Research 71(1):
1-12.

Mashaly, M. H. (2004. ). Effect of heat stress on production parameters and immune responses of commercial laying hens. Poult.
Sci. 83 (6), 889-894.

Masike, S. (2007.). The impacts of climate change on cattle water demand and supply in Khurutshe, Botswana. PhD thesis,
University of Waikato, New Zealand.

Med, P. D. (2010). Health Impacts of Floods.

Miller, P. S. (1975). The effects of precise constant and cyclic environmentals on shell quality and other performance factors with
Leghorn pullets. . Poult. Sci., 54, 36-46.

Mitloehner, F. M. (2001. ). Shade and water misting effects on behavior, physiology, performance, and carcass traits of heat-
stressed feedlot cattle. J. Anim. Sci. —, 79, 2327.

MLFR. (1981). Livestock census of Somalia.

Muller, C. (2009). Climate change impact on Sub-Saharan Africa; An overview and analysis of scenarios and models, German
Development Institute, .

Muller, C. (2009). Climate change impact on Sub-Saharan Africa; An overview and analysis of scenarios and models, German
Development Institute, Discussion Paper, ISSN 1860-0441.

MWAPE. (2009). the socioeconomic impact of the floods.

MWAPE, Y. P. (2009). An impact of floods on the socio-economic livelihoods of people : A case study of Sikaunzwe community
in Kazungula district of Zambia.

Muwiturubani, a. v. (2010). climate change and natural resource conflict in Africa. Darusalam: Institute for Security Studie.

Nassef, M. A. (2009). Pastoralism and climate change: Enabling adaptive capacity; Humanitarian Policy Group, Overseas
Development Institute, . London, United Kingdom.

Ngaira. (2004). Basic facts in contemporary climatology. Lake publishers and enterprises, Kisumu.

NMA. (2007). Climate change national adaptation program of action of Ethiopia. Addis Ababa, Ethiopia.

Nott, J. (2006, ). Extreme Events: A Physical Reconstruction and Risk Assessment,. New York.: cambridge University Press, .
Novero, R. B. (1991.). Plasma progesterone, luteinizing hormone concentrations and granulose cell responsiveness in heat-stressed
hens. Poult. Sci. 70, 2335-2339.

Novia R M, M. A. (2014). Influence of temperature and humidity manipulation on chicken embryonic development.

OCHA. (2007). Floods in Central and East Africa.

Odom, T. H. (1986.). Effects of thermal-induced respiratory alkalosis on blood ionized calcium levels in the domestic hen. Poult.
Sci., 65, 570-573.

OECD. (2001). Assessing local Economic impact of climate change Benefits at City Scale.

Olaniran, O. (1983,). ‘Flood generating mechanisms at Ilorin, Nigeria’, GeoJournal 7, 271-277 .

Olsson, K. a. (1989..). Fluid balance during heat stress in lactating goats. .

Pillow j j, H. N. (2009). Oxygen, temperature and humidity of inspired gases and their influence on Airway and lung tissue in near-
term lambs. Intensive care medicine 35, 2157-216.

*Corresponding Author: Abdullahi Omar Kulmiye 46 | Page



Effect Of Climate Change On Livestock Production In Beletweyn Hiran Region

[90].
[o1].

[92].

[93].
[04].

[95].
[96].
[97].

[98].
[99].

[100].
[101].
[102].
[103].
[104].

[105].
[106].

[107].
[108].
[109].

[110].
[111].
[112].
[113].

[114].
[115].
[116].
[117].

[118].
[119].
[120].
[121].

[122].
[123].
[124].
[125].
[126].
[127].

[128].

R.T.Rabaloa. (2010). THE SOCIAL, PSYCHOLOGICAL AND ECONOMIC IMPACT OF FLOODING.

Rabalao, R. (2010). The social ,physiological and economic impact of flooding in Ga-motla and Ga-moeka communities of
moretele district in north west province,South Africa.

Rhoads ML, R. R. ( 2009). Effects of heat stress and plane of nutrition on lactating Holstein cows: |. Production, metabolism, and
aspects of circulating somatotropin. i. Journal of Dairy science.

SCAHAW. (2001). The welfare of cattle kept for beef production.

Sejian V, M. V. (1 2010). Adaptive capability as indicated by endocrine and biochemical responses of Malpura ewes subjected to
combined stresses (thermal and nutritional) in a semi-arid tropical environment. International Journal of Biomete.

Sevi, A. G. (2001). Effects of solar radiation and feeding time on behavior, immune response and production of lactating ewes
under high ambient temperature. J. Dairy Sci., 84: 629-640.

Sherwood s, F. Q. (2014). Climate change. A drier future.

Slenning, B. (2010). Global climate change an dimplications for disease emergence. Veterinary Pathology., 47(1): 28-33. 40.
Brooks, D.R. and E.P. Hoberg, 2007. How will global climate change affect parasite host assemblages. Trends in Parasitology, 23:
5.

Soutenue. (2016). Science et et technologies de le’information et de la communication. Mexico.

Sprott LR, S. G. (2001). factors affecting decisions on when to calve beef females. . The Professional Animal Scientist ., 17: 238—
246.

SWALIM. (2007). Improving Flood Forecasting and Early Warning in Somalia. Feasibility Study. (NoW-10).

SWALIM. (2018). A brief note on somalia floods.

Tankson, J. V.-T. (2001). Stress and nutritional quality of broilers. Poult. Sci. 80, 1384-1389.

Tao S, a. D. (2013 ). Heat stress effects during late gestation on dry cows and their calves. Journal of Dairy Science , 4079-4093.
Thornton, P. J. (2009.). The impacts of climate change on livestock and livestock systems in developing countries: A review of
what we know and what we need to know. Agri. Systems, 101: 113-127.

Thornton, P. M. (2007). Vulnerability, climate change and livestock-Research opportunities and challenges .

Tian G, Q. Z. (2014). Characteristics of particulate matter (Pm10) and its relationship with meterological factors during 2001-2012
in Beijing.

UN OCHA. (2009). Mitigating the humanitarian implication of climate change on pastoral areas in Central and East Africa.

UNDP. (2008). Figfighting Climate Change: Human Solidarity in Divided World; Human Development Repor.

UNDP/ICPAC. (2013). NAPA Report for Somalia - Climate Variability and Projections. Produced by the InterGovernmental
Climate Predictions and Assessment Centre (ICPAC).

UNHCR. (2012). Number of Somali refugees in Horn of Africa passes 1 million . Nairobi: UNHCR.

UNICEF. (11 May 2018). Somalia Floods Response.

University of Peace. (2009). Pastoralism: Vulnerability and Adaptation to Climate Change in Darfur, . Addis Ababa, Eithiopia.
Upadhayay, R. A. (2009). Inventory of methane emission from livestock in India. In, Global climate change and Indian agriculture.
Case studies from the ICAR Network project.

van Dijk AUM, B. H. (2013). The Millennium Drought in southeast Australia (2001-2009): Natural and human causes and
implications for water resources ecosystems economy and society.

van Dijk AUM, B. H. (2013). The Millennium Drought in southeast Australia (2001-2009): Natural and human causes and
implications for water resources, ecosystems, economy, and society.

van Dijk AUM, B. H. (2013). The Millennium Drought in southeast Australia (2001-2009): Natural and human causes and
implications for water resources, ecosystems, economy, and society. Wat.

Watson, R. ( 2002.). Climate change 2001 synthesis report: third assessment report of IPCC Cambridge university press,
Cambridge.

watson, R. Z. (1998). the region impact of climate change. cambridge: cambridge university.

Wheelock JB, R. R. (2010 ). Effect of heat stress on energetic metabolism in lactating Holstein cows. . Journal of Dairy Science.
WMO and GWP. (2013). impact of floods.

World Bank. (2006). Managing water resources to maximize sustainable growth. Country water resources assistance strategy. .
Washington, DC.

World bank. (2013). Urban Population (percent of total).

world bank. (2020). climate change. world bank.

world population, w.-p.-p. (2021). world population.

world report disaster. (2003). impact of floods.

WWEF. (2006). climate change impact on East Africa. Gland switzerland: A Review of scientific literature.

Zheng L, C. M.-C. (2009 ). Effects of heat stress on milk performance and fatty acids in milk fat of Holstein dairy cows. Journal of
China Dairy Industry , 37(9): 17-19.

Zulgarnain. (2013). Economic Impacts of floods on small scale farmers of Pakistan:.

*Corresponding Author: Abdullahi Omar Kulmiye 47 | Page



