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ABSTRACT: The purpose of this study was to assess the impact of climate change on pastoralist’s 
livestock and attitudes, in South Kordofan State, Western Sudan during 2012/2015 season. The study 
used primary data collected from a representative random sample of 264 respondents, selected 
randomly in Western route, Middle route and Eastern route. The study used descriptive statistics, and 
regression methods for analysis. The results of the study according to the comparative analysis has 
shown large reduction in all types of animals  between herd size during the field survey and before 20 
years where the average number of cattle before 20 years was 213 heads and now became 37 heads 
with percentage change of 83% between two periods, for sheep the average number of heads before 20 
years was 263 heads and now became 85 heads with decrement between the two periods of 68 %, 
while the average number of goats before 20 year was 132 head and now became 45 head with 
difference reached 66 % The results of the study showed that average number of wife's was two and the 
average number of family size was 9 persons, while the average number of male, female was 5, 4 
members respectively. The majority of the respondents were raising more than one type of animal 
(58.6%), the dominant type was cattle mixed by goat, sheep or both and 41.4% were raising cattle only. 
More than 40% of pastoralist in the study area mentioned the main constrains to their movement and 
business was the war, while others thought that movement affect the stability of the family 28.5%, other 
thought the constrain was animal looting 18.8%, while others 12.7% was animal losses due to diseases. 
The results revealed that the majority of the pastoralist (85.2%) replied they experienced Range change 
which demonstrates the degradation of Range due to climate change; therefore about 98.2% of them 
confirm the Range decreased. Also the results indicated  that most of respondents (63.3%) confirmed 
changes in nature and structure of pastoralists community due to change in climate factors, these 
changes includes settlement cities, spread of looting, quite from business and change in social values 
including  generousness and milk selling which was not for sale in the past .The results showed that 
50.2% of communities belong to the same tribe to avoid the problems from other tribes,  and maintain 
good relatives relations and other objectives including ,  marriage, corporation 13.2 and  8.7% 
respectively. The results of regression indicated that the most positive  influential factors to change  the  
size of animal holding by pastoralist was the initial size of the herd before the climate change and the 
family size with significant effects at 1% and 10% respectively. The other factors include type of grazing, 
types of grasses and supplementary feeding has negative insignificant impact with coefficients of -
18.120, – 6.6 and -2.996 respectively. While water availability has positive insignificant impact on herd 
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size with coefficient of 3.055. These results insure the mobility of nomads from place to another 
depending on water and grass availability which was considered as one of the adaptive mechanisms 
against climate change. 
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INTRODUCTION 
 

 Climate change is emerging as one of the most challenging problems facing the world in the 21st century 
(O’Brien and Leichenko, 2000). In Africa the negative consequences of climate change are already happening as 
prevalent from frequent floods, droughts and shift in marginal agricultural systems (Collier et al. 2008).The impact 
of climate change in Africa is high because many African countries economies largely based on weather-sensitive 
agriculture are vulnerable to climate change and low adaptive capacity (Boko et al, 2007). This vulnerability has 
been demonstrated by the devastating effects of recent flooding and the various prolonged droughts of the 
twentieth century (Yesuf et al., 2008).Terminologies used to define climate change and related concepts often vary 
from one practitioner to another and interpretations also vary over time. The term climate change is often used to 
include the occurrence of medium changes in weather patterns, increased climate variability (ADDN, 2008).Climate 
change is emerging as one of the most challenging problems facing the world in the 21st century the impact of 
climate change in Africa, the high temperature and changing precipitation levels caused by climate change will 
depress crop yields. Also Climate change Refers as any change in climate over time, whether due to natural 
variability or as a result of human activity (IPCC TAR, 2001). Climate change impact assessment refers to research 
and investigations designed to find out what effect future changes in climate could have on human activities and 
the natural world. Climate change impact assessment is also frequently coupled with the identification and 
assessment of possible adaptive responses to a changing climate. To the extent that adaptation can reduce 
impacts, the assessment of adaptation measures is part of impact studies (UNEP, 2007). In Sudan, a wide 
spectrum of mobility exists among pastoral groups, from entire families moving with their herds, to only a section of 
the family moving with livestock while a part remains settled (called transhumance), to entire families remaining 
settled, either hiring labour to move with the herd or having given up herding altogether. Mobility patterns also vary 
in different parts of the country. Pastoralist livelihoods are flexible and adaptive and therefore fluid in the context of 
a changing environment. They will shift and adapt their systems of livestock production (transhumance, ranches, 
zero grazing) and diversify their livelihoods in response to changing contexts with varying implications for the 
environment and sustainable livelihoods. Part of Sudan's Baggara tribe, are cattle herders who roam the area from 
the southern parts of  North Kordofan to the southern borders of South Kordofan, a distance of about 300 
kilometers. Through their nomadic movement, the Hawazma know the area, terrain, ethnic groups, local tribes, 
tribal cultures, ecosystems, climate, vegetation, existence of risks and diseases, and water resources better than 
any other inhabitants of the region. The term Baggara is a collective name applied to all cattle-herding tribes with 
Arab roots. Cattle herders from Nuba tribes are not called Baggara. Cattle herders of middle and eastern Sudan, 
although they are Arabic in roots, also they are not Baggara. The Baggara occupies a wide area, from Kordofan, 
Mid-Western Sudan, to Darfur in the far Western Sudan and extending to neighboring Chad. They are a collection 
of seven major tribes: Hawazma, Messiria Humr, Messiria Zurug, Rizeigat, Ta’isha, Habbaniya, Beni Halba, Awlad 
Himayd, and Beni Selam. All Baggara have close physical characteristics, costumes, dance, religion, food, and in 
general a common culture and way of life. (Michael, 1987). 
Livestock-rearing may be categorized according to three systems: (a) nomadic, based largely on herding of cattle, 
camels, sheep and goats in the semi-arid north (e.g. Misseriya); (b) semi-nomadic agro-pastoralist, combining the 
herding of cattle and some sheep with cultivation (Dinka, Nuer); and (c) a sedentary system, where cattle and small 
livestock are reared in close proximity to villages (UNEP, 2007). 
 

RESEARCH METHODOLOGY 
The study depends on two sources of data:  Secondary data obtained from publications, scientific papers, and 
relevant references. Concerning the Primary data, collected via a questionnaire which was designed, pre-tested 
and randomly distributed among the respondents mainly pastoralists.      
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Sample size: 
Concerning the sample size, the following equation will be used to determine the representative number of 
individuals. 
………………………………………………………………… (1) 
Where n0 = 96.04 
The sample size for each route was calculated as follows:  

1. Western route =      𝑛 =  
96.04(1300)

96.04+(1300−1)
            =   89 

2. Middle  route =   𝑛 =  
96.04(900)

96.04+(900−1) 
     =  87 

3. Eastern route   =   𝑛 =  
96.04(1000)

96.04+(1000−1) 
               =   88 

The total sample size                   = 264    
        
Methods of Analysis: 
The collected data was entered in the computer and saved in special directory in the software of Statistical 
Package for Social Sciences (SPSS) program version 16 and later analyzed to develop the fitted models within the 
climate change adaptation and mitigation strategies. 
 
Regression analysis 
 Regression analysis assumes that one variable is dependent upon another single, independent variables 
(simple regression) or multiple independent variables (Multiple Regression). Regression analysis is employed by 
the method of ordinary least squares (OLS) to assess the relationship between the dependent variable and the 
independent variables (simple or multiple or   regression) that affect it. Multiple regression analysis was used, in 
which there is more than one independent variable that affect the dependent variable. It measures the effect of 
change in one variable while holding other variable constant. The study used multiple regression models to 
measure the relationship between the dependent variable of crops yield and the independent variables such as 
crops variable seeds, labour, land and cultural operation for crops.  
The general equation of multiple regression models is specified as follows:   

Y =  b0+b1X1 +  b2X2 +  b3X3 ….  bnXn + e 
 
 
                                              RESULTS AND DISCUSSION 
Demographic characteristics 
 The results shown in  (table 1) showed that the average number of wives was two with the average number of 
family size of 9 persons, while the average number of male, female was 5, 4 member respectively. The results 
indicated that most of pastoralist (Baggara tribes) married and they have more than one wife.  
 
Table (1): Demographic characteristics of the nomads in S.K. State 

Items  Mean 

Number of wives  2 

Family size  9 

Number of males  5 

Number of females 4 

  
Secondary occupation 
 Results of the study showed that, most of the respondents 85.3% practice the agriculture together with animal 
raising, while 14.7% of them practice the trade figure (1). This indicate that pastoralist perform other activities as 
secondary task to enable them to meet urgent needs of the family.  
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Figure (1): Secondary occupation of the nomads in S.K. State 

 
Pastoralist perception to Nomadism: 
According to the  results in table (2), the majority of the respondents were raising more than one type of animal 
(58.6%), the dominant type was cattle mixed by goat, sheep or both and 41.4% were raising cattle only. this results 
agrees with the fact which has been stated by( IFAD, 2009) about diversification of animals species and breeds  by 
keeping more than one species of livestock, pastoralists can generate a wider variety of livestock products and 
make better use of the available forage in different seasons, even in times of crises. According to the results in 
(table 2) which showed that the majority of the respondents 87.8% stated that , the movement  with animals from 
place to other enable them to  access Range ,while 10.7% , 0.8%, 0.8% were to avoid diseases, access of water,  
and other  services  respectively, this result also agree with (IFAD, 2009) proved that: Mobility enables pastoralists 
to take advantage of pasture resources that are only seasonally accessible, and allows access to salt patches 
(critical for animal health) and other resources and services. Moreover, the mobility of pastoralists enables them to 
have sufficient supplies of food, forage and water, or avoid disease outbreak. With recent changes in Range 
carrying capacity and outbreak of new diseases due to changes in climatic variables rainfall amount and 
distribution. 
 
Table (2) Type of animals of the nomads in S.K. State 

Items  Frequency Percentage 

Cattle  108 41.4 

Cattle and goat 47 18.0 

Cattle and sheep 67 25.7 

Cattle, goat and sheep 39 14.9 

Total 261 100.0 

 
Pastoralist perception on constraints of nomadism:  
 As portrayed in (table 3) more than  40% of pastoralist in the study  area mentioned the main constrain to their 
movement and business was the war , while others thought that  movement affect the stability of the family  28.5% 
, other thought the constrain was animal looting 18.8%, while others 12.7% was animal losses due to diseases.  
comparative analysis has shown large reduction in all types of animals  between herd size during the field survey 
and before 20 years the study found the average number of cattle before 20 years was 213 heads and now 
became 37 head with decrement change of 83% between the two periods. for sheep the average number of heads 
before 20 years was 263 head and now became 85 head with difference between two periods of 68 %, while the 
average number of goats before 20 year was 132 heads and now became 45 heads with difference reached 66 % 
Table (4). The results has clearly indicated there was a large reduction in size of holdings by the household for all 
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types of livestock with small increment in camel (14%), these reflect among other things the unfavorable conditions 
that the pastoralist animal faced during the last twenty years. 
 

Table (3) Pastoralist perception on constraints of nomadism in S.K. State 

Items Frequency Percentage 

Moving away from relatives 74 28.5 

Loss of animals 33 12.7 

Looting 49 18.8 

War 104 40.0 

Total 260 100.0 

 
Table (4) Changes of herds of the nomads in S.K. State 

Items Before 20 Now % difference 

Cattle 213 73 83 

Goat 132 45 66 

Sheep 263 85 68 

Camel 7 8 14 

Donkey 7 7 0 

Horses 1 1 0 

 
Impact of climate change on range capacity and pastoralist movement:  
 Results of the analysis in table (5) revealed that the majority of the pastoralist (85.2%) replied they experienced 
Range change which demonstrates the degradation of Range due to climate change; therefore about 98.2% from 
them confirm the Range decreased. The deterioration of Range carrying capacity has affected the staying period 
per location (Khata) (table 6) which indicated that the majority of the respondents 96.9% confirm that among factors 
that determine period of staying was Range condition while others mentioned water availability, insects by 2.7%and 
0.4% respectively.This result is in line with the results of kandji et al.( 2006) who found that climate change has 
constrained livestock mobility due to prolonged drought periods, which have relocated pastoralists Figure (2). 
These results indicated that the climate change has affected the staying period of the pastoralist.  
 
Table (5) Range changes according to nomads’ perception in S.K. State 

Items  Frequency Percent 

Range changed  225 85.2 

 pasture Range not changed  38 14.4 

Total 263 99.6 

Changed Deceased  218 98.2 

Changed increased  7 1.8 

Total  225 100.0 

 
            
 
 
 
 
 



Intl J Farm & Alli Sci. Vol., 4 (8): 648-655, 2015 

 

653 
 
 

Table (6) Factors determining staying period of the nomads in S.K. State 

Item Frequency percentage 

Range condition 253 96.9 

Water availability 7 2.7 

Insects  1 .4 

Total 261 100.0 

 
 

 
Fig (2): Factors determining staying period of the nomads in S.K. State 

 
Climate change impact on traditional institutions:  
 Historically, the traditional institutional setup of tribal and clans plays considerable roles in tackling the 
problems facing the pastoralist and act efficiently in conflict resolution. With recent climate change there were some 
changes in tribal and clan setup as well as copping strategy to Range and water. The problems they face were in 
terms of number of households per clan and tribal structure of the clan. With regard to these changes the results in 
table (7) indicated  that most of respondents (63.3%) confirmed changes in nature and structure of pastoralists 
community due to change in climate factors, these changes includes settlement cities, spread of looting, quite from 
business and change in social values including  generousness and milk selling which was not for sale in the past . 
With regard to group setup table (8) the results indicated there was decrease in number of households in camp 
from 17 to 15 households. Also tribal setup results table (9) has shown that 50.2% of communities belong to the 
same tribe to avoid the problems from other tribes,  and maintain good relatives relations and other objectives 
including ,  marriage, corporation 13.2 and  8.7% respectively.  Also the results showed that there was decreases 
in the role of traditional leadership in solving the community problems and that 88.5% perceive that the leadership 
role was in the past while only 39.4% perceive it strong now. with regards to the  role of tribal leadership in conflict 
resolution between nomads and farmers also the respondents perceived that leaderships role was strong in the 
past (77.3%)  while 22.7% perceived as strong for now. Also results in table (10) indicated that 66.8% of pastoralist 
didn’t  participating in route demarcation, while 33.2% participated. 
 
Table (7) changes experienced in pastoralist community in S.K. state 

Items  Frequency Percentage 

Settlement of large number  56 22.6 

Milk selling  23 9.3 

Missing of generousness  3 1.2 

Stop raising animal  2 .8 

Experience of looting  7 2.8 

All above mentioned 157 63.3 

Total 248 100.0 
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Table (8) Impact of climate change in social setting of clans in S.K.State 

Items  Mean 

Number of family in camp now  15 

Number of family in camp before  17 

Difference  2 

 
Table (9) Pastoralist perceptions to social and tribal setup in S.K.State 

reasons of being in tribal setup 
 

Campus tribal 
setup 

tribal structure 
 

leadership 
role 

Fears 
problems 

Relatives Corporation Mirage same 
sub 
tribe 
now 

same 
sub 
tribe  
before  

Hawazma  Meseria Strong  Weak 

50.2 27.9 8.7 13.2 98.8 96.9 71.8 28.2 39.4 60.6 

 
Table (10) Pastoralist participation in route demarcation in S.K. State 

 route demarcation policy setting 

 Percentage Not participation Percentage Not participation 

participation 33.2 66.8 46.3 53.7 

 
Regression analysis: 
 To capture the impact of climate variables as rainfall, rain distribution on range capacity and type of grass and 
their ultimate impact on size of change in livestock in addition to other socioeconomic variables including family 
labour which has direct influence on availability of labor , availability of water sources , initial size of owned herd 
and application of supplementary feeding. The results of regression analysis table (17) showed that the coefficient 
of determination R2 was 88% which means that the factor included in the model explain 88% of the change in size 
of herd owned by the pastoralist. The overall test of significance of the model was significant under 0.01%. The 
results indicated that the most positive  influential factors to change  the  size of animal holding by pastoralist was 
the initial size of the herd before the climate change and the family size with significant effects at 1% and 10% 
respectively. The other factors include type of grazing, types of grasses and supplementary feeding has negative 
insignificant impact with coefficients of -18.120, – 6.6 and -2.996 respectively. While water availability has positive 
insignificant impact on herd size with coefficient of 3.055. These results insure the mobility of nomads from place to 
another depending on water and grass availability at the time considered as one of the adaptive mechanisms 
against climate change. 

Ŷ = 1.299 + 1.028X1 − 18.120X2 − 6.632X3 − 2.996X4 + 3.055X5 + 0.724X6 
 

Table (11) Regression analysis 

 Coefficients B T Sig. 

(Constant) 1.299 .024 .981 

Family size  1.028 1.664 .098 

Type of grazing  -18.120 -.712 .477 

Type of  grasses  -6.632 -.978 .330 

Supplementary feeding  -2.996 -.068 .946 

Availability of water sources  3.055 .412 .681 

Initial herd size  .724 32.310 .000 

R2 = 0.883   F=202.9    Sign.   = 0.000 
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CONCLUSION 
 

 This study was conducted in South Kordofan State. The research overall objective was to assess climate 
change impact on pastoralist's livelihoods in the study area during the period of 2013-2015. While the specific 
objectives were to assess the socio-economic impacts of climate change on pastoralist's household. To identify 
independent adaptation the measures taken to prepare for, cope with and recover from the effects of increased 
climate change. To measure societal consequences of climate change and other environmental challenges to 
(modelling of long-term human adaptations in Hawazma pastoralist). 
The results indicated  that most of the respondents (63.3%) confirmed changes in nature and structure  of 
pastoralists community due to change in climate factors, these changes includes settlement cities, spread of 
looting, quite from business and change in social values including  generousness and milk selling which was not for 
sale in the past. the majority of respondents were raising more than one type of animal (58.6%), the dominant type 
is cattle mixed by goat, sheep or both and 41.4% were raising cattle only. that majority of respondents 87.8% the 
movement with animal from place to other enable the pastoralist to access pasture, avoid diseases, access of 
water, and other services 10.7%, 8% and 8% respectively. Attributed to the recent changes in range carrying 
capacity and outbreak of new diseases due to climate change beside, variability in rainfall amount and distribution.  
More than  40% of pastoralist in the study  area mentioned the main constrain to their movement and business was 
the war , while others see that  movement affected the stability of family  28.5% , other see the constrain was 
animal looting 18.8%, while others 12.7% is animal losses due to diseases. Comparative analysis has shown large 
reduction in all types of animals between herd size during the field survey and before 20 years. The study found 
that the average number of cattle before 20 years was 213 heads and now became 37 head with percentage 
change of 66% between two periods. for sheep the average number of heads before 20 years was 263 head and  
now became 85 head with difference between the two periods of 68 %, while the average number of goats before 
20 year was 132 head and now become 45 head with difference reached 66 %. The results has clearly indicated 
there was a large reduction in size of  holding by the household for all types of livestock with small increase in 
horse, these reflect among other things the unfavourable conditions that the pastoralist animal faces during the last 
twenty years. The results of regression indicated that the most positive  influential factors to change  the  size of 
animal holding by pastoralist was the initial size of the herd before the climate change and the family size with 
significant effects at 1% and 10% respectively. The other factors include type of grazing, types of grasses and 
supplementary feeding has negative insignificant impact with coefficients of -18.120, – 6.6 and -2.996 respectively. 
While water availability has positive insignificant impact on herd size with coefficient of 3.055. This result insure the 
mobility of nomads from place to another depending on water and grass availability at the time considered as one 
of the adaptive mechanisms against climate change. 
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