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Abstract

Introduction: Pastoral communities have a comprehensive knowledge of their environments. This knowledge was
acquired through extensive observation of the local environment and continuous herding practices. Pastoralists’
wisdom about their local environment and adaptation strategies to climate change is essential for sustainable
development. Thus, appreciation of pastoralists’ knowledge about their environment is also important for the integration
of indigenous knowledge with the proper application of scientific approach to fit with the prevailing ecological potential
of pastoral areas.

Methods: Data were collected using focus group discussions, key informant interviews, and in-depth interviews.
The in-depth interviews were conducted using a semi-structured questionnaire that was administered to 100
household heads with the age of above 50 years old. Respondents were randomly drawn from selected Pastoralists
Associations (PAs) of two study districts. Data were analyzed using descriptive statistics as well as the logit model. The
logit model was used to analyze the different coping strategies of pastoralists to overcome the failure of rain during
different seasons. This was done by complementing pastoralists’ indigenous knowledge of time-series-based analysis
across four seasons (Kerma, Gillal, Hagay, and Sugum) vs. the existing meteorological records. Forty years
(from 1971 to 2011) of existing metrological data were used to compare the empirical evidence with
pastoralists’ perceptions.

Results: Respondents mentioned that livestock number was the best indicator for evaluating rangeland condition in
Afar region. The existing empirical evidence based on metrological data did not show any significant decline
in precipitation for the last four decades between 1971 and 2011 as opposed to the perception of pastoralists where
80% of them reported a decline in precipitation. A one unit increase in labor force suggested about 16.1% decrease in
the choice of livestock selling as coping strategy in Afar pastoral areas of North-East of Ethiopia. The non-intervened
pastoral households had more preference (3.78%) to practice herd splitting than those pastoral households in the
intervened district. Similarly, the non-intervened pastoral households had 4.43% more preference to use crop residue
for livestock feeding than pastoral HHs in the intervened areas.
(Continued on next page)
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Conclusions: Communities’ perceptions showed that livestock number was the best indicator of rangeland condition
in the study area. Afar pastoralists’ observations with regard to temperature and precipitation trends over the last four
decades greatly corresponded with the existing metrological-based empirical evidence. However, pastoralists’ perception
in terms of reduced precipitation was not confirmed by the meteorological-based data records for the short
rainy season (SRS). Afar pastoralists’ experience showed that the short rainy season was the best indicator for
the occurrence of droughts as compared to other seasons in Afar. Our results suggest that most coping strategies are
labor force demanding, and the situation worsens during the long rainy season (LRS). We suggest that differences in
intervention between the study areas should not be overlooked as a policy tool in tackling the impact of
climate change.
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Introduction
Since early human beings first moved out of Ethiopia,
the world’s climate has had a continual impact on the
history of human beings. Currently, the climate itself is
abused by human civilization. For centuries, the survivals
of the fittest are the ones that have been using indigenous
knowledge to tackle adverse environmental changes
(SFDRR 2015). Ban Ki-moon, the former United Nation’s
Secretary General, has said, “It is time for global action on
resilience and risk reduction that not only anticipate and
absorb climate risks, but also reshapes them into an
opportunity for safer sustainable development.” From this
testimony, we can understand that mitigation and adapta-
tion strategies are the key terms to keep the environment
resilient. In the past few years, the world society has been
working to create a resilient society in addition to introdu-
cing appropriate technologies, which make humans life
easier. In all means, new science and technological inno-
vations need to reach and engage the different actors
beyond the aim of research to enhance its benefits to the
concerned members of a society. Thus, proper communi-
cation and integration of the results of scientific research
with an indigenous knowledge is important to enhance
sustainable development among pastoral communities.
Pastoral communities usually have a detailed knowledge
of the ecology of their grazing lands, acquired through
extensive observation and continuous herding practices
for centuries (Angassa et al. 2012). The use of indigenous
knowledge can provide a basis for developing alternative
ways of managing natural resources as coping strategies
although such knowledge has been overlooked by policy
makers (Mohammed 2010). Despite these challenges, pas-
toral communities have been surprisingly resilient and
have shown a wide variety of adaptations to environmen-
tal changes (Carver 1998). Pastoralists have been showing
the ability to recover from climate shocks than agro-
pastoralists and non-pastoralists (Shikuku 2017).
In recent years, the pastoral communities seem to

become more vulnerable to the impact of drought than
they used to be. According to Helland (2006), drought is

quite common in the pastoral areas of Ethiopia, which
seem to translate into famines more quickly and fre-
quently than in the past. To this end, the first resource
in hand is local communities’ knowledge, which is
important in terms of mitigation and adaptation to the
impact of climate change through mobility and seasonal
use of grazing lands (Mwenda and Laswai 2013; Li et al.
2014). A theoretical framework which postulates people’s
perception of climate change is a key process in the for-
mation of mitigation and local adaptive behavior (Fosu-
Mensah 2012; Shikuku et al. 2017). This process is an
important prerequisite in implementing mitigation
and locally adapted strategies to the ongoing environ-
mental changes and rangeland management systems
(Tambo and Abdoulaye 2013).
Thus, understanding pastoralists’ knowledge about

their rangelands and mitigation and adaptation strategies
to climate change is essential if they are to be assisted by
proper application and adoption of science and technol-
ogy that is suitable for the ecological potential of arid
rangelands. In this paper, the spotlight is community
indigenous knowledge about their rangeland and the rela-
tionships between pastoralists’ perception of climate change
and the existing metrological-based empirical data aiming
at understanding the perception of pastoralists within dif-
ferently intervened types of pastoral districts within rela-
tively similar ecological conditions and its correlation with
the actual climate change. Several studies with regard to
herders’ perceptions on climate change issues have been
reported in Sudan (Sulieman and Ahmed 2013), Tanzania
(Mwenda and Laswai 2013), and other parts of the world
(Hou et al. 2012; Li et al. 2014). However, little has been
done in evaluating community-based knowledge at a
household level about the condition of their range-
lands, existing coping strategies adopted by these
communities to overcome the impacts of climate change
and variability on pastoralists’ livelihood as well as spot-
ting the socio-economic factors affecting their coping cap-
acity in Amibara and Gewane districts of Afar region,
North-East Ethiopia. Therefore, the objectives of this
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study were (1) to understand pastoralists’ perceptions
towards rangeland degradation under the impact of
climate change; (2) to relate pastoralists’ perceptions of
climate change to the existing meteorological-based em-
pirical data for the last four decades under different levels
of development interventions; and (3) to understand pas-
toralists’ mitigation and adaptation strategies in response
to increased pressure from external development inter-
ventions and environmental changes.

Theoretical framework
Climate change has been affecting different production sys-
tems throughout the world. However, pastoralism has been
the most vulnerable production system (Helland 2015).
This is because pastoral production system is situated in
harsh, dry, arid, and fragile environments of the world such
as in the case of Afar (Mohammed 2010) and Borana
(Angassa et al. 2012) pastoral systems of Ethiopia. This situ-
ation is coupled up with anthropogenic factors such as
improper development intervention (Mohammed 2010;
Helland 2015). The Afar region has been known for its
frequent drought, which is the major appraised risk for
decades. Lots of resolving activities has been tried out to
cope up with the recurrent droughts based on their indi-
genous knowledge, which are critically acquired through
effortful observation of ancestors of the present generation
and passed on from generation to generation within this
community. The approach that successive governmental
and non-governmental organizations have been implement-
ing is food relief for the drought-affected population. Now-
adays, those inhabitants have been expecting emergency
food aid from the outside world in every severe drought
that has been occurred in the region (Shikuku 2017).
Nearly all studies on effects of personal experience on

self-protective behavior regarding natural hazards have
shown that preparedness had been increasing with the
severity of past damage (Weinstein 1989). Our study
started by understanding and identifying Afar society’s
perception on what climate change is. Then, those identi-
fied risks have to be defended by proper adaptation strat-
egies. In our study, the major challenging experience that
almost all inhabitants of Afar have experienced, shared,
and blamed for was that the damage caused to their
resource by recurrent drought. Most elders among Afar
pastoralists bear past drought events and its severity in
their mind. Therefore, local story tellers mostly use the
most sever and devastating droughts in history as time
boundaries such as that of Keda Amena, which is used by
Afar pastoralists to refer to the drought of 1984.
For our study, it seems reasonable to assume that risk

experience appraisal plays an essential role in motivating
people to take adaptive action against climate change.
Even if the drought-affected community members have
gotten an emergency food aid from the outside world, it

was too slow to reach them before immense damage was
caused to the affected society. Thus, the best solution to
rely on has to be those local coping strategies adopted
by the local herders. The extent of impacts depends
largely on communities’ awareness and the level of local
adaptation strategies in response to climate change
(Fosu-Mensah et al. 2012). The role played by the indi-
genous ecological knowledge in helping the local pas-
toral communities to minimize the damages caused by
frequent droughts and local indicators used by the pas-
toral society in evaluating conditions of the components
of their environment should be prioritized. Govern-
ment’s effort in addressing the information gap that local
communities have experienced about what has been
happening globally should focus on engaging them to
participate in a way to become part of the solution in
the process of mitigating climate change. Pastoralists’
understanding about climate change should be assessed
to talk about the best solutions that can help them to
resolve it. Our study is based on the Protection Motivation
Theory (PMT) developed by Rogers (1983) and also
adopted by Grothmann and Patt (2005), which is a socio-
cognitive model of private proactive adaptation to climate
change. Such theoretical framework helps to see differ-
ences in the perceptions of respondents among different
areas, societies, and communities, as well as at an individ-
ual level. The objective of an adaptive capacity is directly
related to the management of resource such as time,
money, knowledge, entitlement, and social and institu-
tional support. Perception is the key process throughout
the PMT model to reach up on adaptive intention. How-
ever, the basic two components of PMT adaptation model
is climate change risk appraisal and adaptation appraisal,
which are also composed of perceived probability and
perceived severity. Perception adaptation efficacy per-
ceives self-efficacy and adaptation costs that help to
reach up on avoidant maladaptation (i.e., fatalism, de-
nial, and wishful thinking) and adaptation intention.
According to this theory, adaptation appraisal comes
after the risk perception process and only starts if a
special or threshold of threat appraisal is exceeded.
Thus, a minimum level of threat or concern must
exist before people start contemplating the benefits of
possible actions and ruminate their competence to actu-
ally perform them (Schwarzer 1992). Possibly, addictive-
ness is a question of “best fit” to an objective situation in
which a person finds him- or herself. Therefore, an avoi-
dant reaction, such as denial of the risk of drought, could
also be seen as an adaptive coping strategy for a commu-
nity that has been frequently hit by drought, who object-
ively has very little means of preventing drought. In such a
case, denial would be an adaptive response to protect indi-
viduals’ or communities’ psychological wellbeing before
drought occurs, although this response would not be an
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adaptive one in the sense of preventing the damage
caused, if drought actually occurs.
This model is currently accepted as one of the four

major theories within the domain of psychological
research on health issues. However, it is also broadly
applicable in the area of natural and technological hazards
identification (Mulilis and Lippa 1990). Little studies have
been done using PMT. According to Grothmann and Patt
(2005) the use of this theoretical framework enables re-
searchers to come up with empirical evidences that clearly
inform the science of decision-making, at various levels
into the research for climate change risk appraisal and
adaptation strategies.

Methods
Study area and sampling
The study was conducted in two districts of zone III of
Afar Regional State, which is included in the Middle
Awash basin, North-Eastern part of Ethiopia. Middle
Awash basin is located at an altitude ranging from 500
to 600 m between 9° 30′ and 10° 20′ N and 40° 30′ and
40° 50′ E. The two districts are generally characterized
by high temperature, which ranges from 28 °C to 42 °C,
with an average annual temperature of 35 °C, and receive
an average annual rainfall of 320 mm (Farm Africa
2009). The study areas are largely covered by bushes,
shrubs, and predominantly swampy vegetation. The indi-
genous vegetation is now replaced by Prosopsi Juliflora
tree. Areas away from the Awash River have scattered
clumps of short and thorny Vachelia and Senegalia trees
with sparse grasses.
In the survey, a multi-stage sample design was adopted.

Firstly, we selected purposely two adjacent districts
namely Amibara and Gewane for this particular study.
The two districts are similar in terms of ethnicity, produc-
tion system, and agro-ecology. They are predominantly
inhabited by Afar pastoralists and characterized by pas-
toral production system. Minor differences between the
two districts refer to the degree and frequency of imple-
mentation of development interventions. The terms inter-
vened and non-intervened were used in this study to
represent Amibara and Gewane districts, respectively. The
intervened district (i.e., Amibara) and respondents drawn
from PAs of Amibara district were used as an experimen-
tal group, while the non-intervened district (i.e., Gewane)
and respondents from this district were used as a control
group. On the one hand, the term “intervened” was
particularly used to represent relatively large and frequent
interventions by government and non-governmental orga-
nizations (NGO) that were aimed to expand private farm-
ing and implement government imposed settlement
programs. On the other hand, “non-intervened” used to
represent PAs that were relatively free from implementa-
tion of large and frequent farming both at private and

state levels, as well as free from implementation of settle-
ment program with non-regular NGO intervention. This
study gives special consideration for interventions related
to private- and state-based large scale commercial agricul-
ture, policy-oriented settlement programs, and operational
NGO’s programs. The second stage was purpose-oriented
selection of PAs from each district. Accordingly, Adbaro
and Beida PAs were selected from Gewane, while
Alaysumela and Eeble were the two PAs selected from
Amibara district. Our approach in selecting these PAs
was to ensure a meaningful representation of the study
areas. In due course, random selection of households
(HHs) from each sample PAs was made based on pastoral-
ists list from community leaders as facilitators.
Household interview was conducted following the

complete list of pastoral HHs as provided by community
leaders in each of the selected PAs. Participants in the
one-to-one household interview were pastoral elders
whose ages were above 50 years old. Overall, a total of
100 pastoral elders were interviewed from the four PAs
(25 elders per PA) in the two study districts.

Data collection and analysis
Focus group discussions (FGDs) and key informants’
interviews (KIIs) were conducted using a participatory
rural appraisal (PRA) tools (Mercado, 2006). The inter-
view developed were an open-ended, discovery-oriented,
and semi-structured questionnaire, which was conducted
to understand pastoralists’ insight, feeling, thought, and
opinion about the impact of external development inter-
ventions and their perception towards climate change
settings and the emerging mitigation and adaptation
strategies among members of the community. For the
semi-structured questionnaire interview, a household
was taken as a unit of analysis. Randomly selected
pastoral HHs from the four PAs was used to gather in-
formation related to the socio-economic and rangeland
resource management.
Those selected PAs had proportionally equal number of

rural HHs. The questionnaire was consisted of both close-
and open-ended questions. The semi-structured question-
naire was translated into the local language “Afaraf” and
pre-tested, and necessary adjustments were made accord-
ingly prior to the actual HH interview. While doing the
survey, objectives of the study were explained and
discussed with informants, community leaders, and partic-
ipants in order to ensure their cooperation.
A total of four trained enumerators (one per PA) were

hired, and questionnaires were filled under close supervi-
sion that allowed replacement of sampled HHs in times of
involuntary response or unavailability. Besides the first
author, two development agents (i.e., one for each district)
were hired to make a close supervision on the data
collection process at the household level. The process
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of data collection in the study areas took place between 12
February and 21 March 2015.
The trends in temperature and precipitation were ana-

lyzed by dividing time of the year into four Afar seasons
namely the long rainy season (Kerma) from July to
September, cold dry seasons (Gillal) from October to
January, short rainy season (Sugum) between March and
April, and the dry season (Hagay) from May to June.
The Afar rangeland has two major known rainy seasons
namely Kerma and Sugum. The severity of drought and
shortage of feed and water in pastoral areas such as the
Afar rangeland depend significantly up on the amount of
rain the area received. The present study analyzes the
coping strategies that are based on the level of precipita-
tion the study area has received. Mobility can be taken
as a unique adaptation and coping mechanism by pasto-
ralists like the Afar in North-Eastern and Borana in
southern parts of Ethiopia. Based on the local situation,
our study mainly focused on understanding of the cop-
ing strategies that linked with mobility to overcome the
familiarity of rain during the two rainy seasons.
Pastoral coping strategies due to the failures of the

short and long rainy seasons were assessed and seen in
relation to the socio-economic characteristics of HHs. In
the present study, mobility was used as a common inter-
est of all pastoral HHs, which is confirmed from FGDs
with members of the pastoral society in the study dis-
tricts. Accordingly, mobility was collaborated with other
coping choices and tried to assess coping strategies at
different rainy seasons.
The filled-in questionnaires were first checked and

coded. After a careful review, the data were entered into
a computer and analyzed using SPSS software programs.
Statistics like percentages, mean, sum, range, standard
deviation, and statistical tools like cross-tabulation were
also employed during data analysis.
Logit model was used to analyze the coping strat-

egies of pastoral HHs that have significant relation-
ship with different pastoral households’ characteristics
(Tables 1, 2, and 3). It was employed due to the nature
of the decision variable: whether farmers perceived climate
change and have adapted or otherwise. For such a dichot-
omous outcome, the logit model is the most appropriate
analysis tool. The logit model considers the relationship be-
tween a binary dependent variable and a set of independent
variables, whether binary or continuous. The logit model
for k independent variables (χ1, χ2, χ3,…, χk) is given by

logit P xð Þ ¼ xþ
Xk

i¼1

β1xi:

Exp (βi) indicates the odds ratio (i.e., the ratio of favor-
able to unfavorable outcomes) for a person having

characteristics i versus not having i, while β is the re-
gression coefficient and χ is a constant.

Results
Pastoralists’ knowledge of rangeland condition rating
The relationship between different range condition indi-
cators and pastoralists’ perceptions towards the different
indicators of climate change is presented in Fig. 1. More
than 50% of the respondents from the two study districts
agreed that the number of livestock owned by a house-
hold was the best indicator of rangeland condition
throughout the year. Furthermore, pastoralists also men-
tioned that they used plant productivity, pasture yield,
plant height, and plant diversity as indicators of range-
land condition rating (Fig. 1). Pastoralists’ observations
showed that there were high inter-seasonal fluctuations
in terms of pasture yield, plant height, and plant diver-
sity. Especially, more than 90% of the respondents
asserted that in late dry season (DS), the importance of
livestock number owned by a household as indicator of
rangeland condition become more critical than other
seasons. Respondents believed that the number of live-
stock gradually decreased with the advancement of the
dry season and scarcity of forage. Respondents further
felt that due to the impact of feed scarcity, the body condi-
tions of livestock were emaciated and eventually resulted
in reduced milk production and the quality of animals for
sale where pastoral households become more vulnerable
to food insecurity and other risks. About 50% of the
respondents mentioned that they considered the status of
plants’ productivity as second preference as indicator of
rangeland condition. Respondents’ perceptions in terms of
other indicators of rangeland condition like plant species
diversity, plant height, and plant yield (biomass) were not
as agreeable as the two indicators mentioned above.

Actual trends in temperature and rainfall
Figure 2a, b presents the actual temperature and precipita-
tion from the metrological record between 1971 and 2012
(Source: Werer Agricultural Research Center 2013). The
metrological data records showed that there was no
significant decline in terms of precipitation in all Afar
seasons, except a slight decrease during the cold dry
seasons between 1997 and 2012. Other seasons showed
the erratic nature of precipitation with high fluctuations
instead of showing a permanent change, i.e., either an
increasing or a decreasing trend in precipitation in all
those years. However, the recorded temperature data
showed that there was an increase in temperature in all
Afar seasons. Especially, the dry (Hagay) and short rainy
(Sugum) seasons showed a uniform increase in temperature
as compared to other seasons. The change was seen during
the dry season since 1983, which was 28.75 °C, and further
increased to an average temperature of 32 °C over the past
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decade. The increase in temperature during the SRS
showed a similar trend as that of the dry season. A slight
difference between the two seasons was observed in 1983
and 1988 when the deviation began. However, the other
seasons showed some variation in comparison to the above
two seasons.

Perceptions of pastoralists towards climate change
Pastoralists’ opinion towards climate change indicators
in the study area are presented in Fig. 3. More than 80%
of the respondents perceived that there was a decrease
in the length and amount of precipitation in SRS and
LRS in the last few decades. Above 90% of the pastoral

HHs from the study districts had recognized the change
in full-year precipitation.
Almost all respondents agreed that the DS temperature

increased, whereas 75% of our respondents agreed that
the SRS temperature increased in the last few decades.
There existed a slight variation among respondents per-
ception in terms of change in temperature among the dif-
ferent seasons in Afar. To some extent, respondents
agreed that temperature during the cold dry season (CDS)
showed an increase in the past few decades. However, no
significance difference was observed between the two
study districts as a result of difference in the degree and
frequency of development interventions.

Table 3 Summary statistics of survey data, in Afar region of Ethiopia

Variables Study area Total (N = 100)

Amibara (N = 50) Gewane (N = 50)

Age 40.14 (11.30)a 38.78 (12.14) 39.45 (11.68)

Family size 7.98 (2.22) 7.98 (2.06) 7.98 (2.13)

Gender 0.06 (0.24) 0.08 (0.27) 0.07 (0.26)

Labor force 5.02 (2.25) 4.62 (2.90) 4.82 (2.59)

Education level 0.24 (0.43) 0.30 (0.45) 0.26 (0.44)

No. of livestock owned 13.46 (9.2) 40.42 (22.63) 26.94 (21.89)
aNumber in parenthesis is standard deviation

Fig. 1 The relationship between indicators of rangeland condition and Afar seasons in the study areas of Afar region, Ethiopia
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Herders perceptions versus actual metrological records of
climate change
The recorded metrological data did not show any signifi-
cant decline in precipitation for the last four decades
(i.e., from 1971 to 2011) as opposed to the response of

pastoralists where the majority (80%) perceived that
there was a decline in precipitation during the different
seasons in the study areas. The existing temperature
records by the metrological station showed minor vari-
ability across years. Over the last four decades, there was

a

b

Fig. 2 a Actual temperature metrological record from 1971 to 2012. b Actual rainfall metrological record from 1971 to 2012 (Source: Werer
Agricultural Research Center
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a significant increase in temperature during the different
seasons of Afar. More than 70% of our respondents per-
ceived that there was an increase in temperature during
the SRS and DS. However, there was an attitude differ-
ences among respondents as observed in the case of LRS
and CDS.

Coping strategies on different Afar rainy seasons
Coping strategies towards failure of the short rainy
season
The estimated coefficient of most coping strategies
towards failure of the SRS showed a negative relation-
ship with the number of labor force found at a

a

b

Fig. 3 a Percentage of pastoral perception in relation to change in precipitation in the last three regimes. b Percentage of pastoral perception in
relation to change in temperature in the last three Ethiopian regimes
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household level. However, significance difference was
observed between the different rainy seasons in terms
of coping strategies that had used for the failure of
rainfall. Mobility + selling showed a significant rela-
tionship with an estimated coefficient of −1.61 (P =
0.008) (Table 1). An isolated one unit increase in
labor force showed about 16.1% decrease in the
choice of livestock selling as a coping strategy. Differ-
ences in the study area in terms of adaptation showed a
significant relationship in all coping strategies except mo-
bility + slaughtering with an estimated coefficient of 3.93
(P = 0.00). This showed that the non-intervened pastoral
HHs had about 39.3% more choices to use mobility +
looping and feeding than the intervened pastoral
HHs (Table 1). In addition, other coping strategies also
showed a significant relationship with the type of the
study area. The estimated coefficient of the study area for
mobility + herd splitting is 3.78 (P = 0.04), which showed
non-intervened pastorals HHs with 37.8% more prefer-
ence to use mobility + herd splitting than the intervened
pastoral HHs (Table 1). Similarly, the estimated coefficient
of 4.43 (P = 0.01) showed that the non-intervened pastoral
HHS had about 44.3% more preference than the inter-
vened pastoral HHs (Table 1).

Communities’ coping strategies towards failure of long
rainy season
The estimated coefficient of mobility and selling for
the choice of labor force is −1.86 (P = 0.00), which dis-
played that a one-unit increase in HH’s labor resulted
in a decrease in the choice of mobility and selling by
18.6% as coping strategy (Table 2). A similar relation-
ship was also observed in terms of mobility + crop
residue as coping strategy by pastoralists. The esti-
mated coefficient of −2.12 (P = 0.03) showed that a
one-unit increase in labor force resulted in 21.2% de-
cline in the choice of mobility and crop residue. Other
coping strategies such as mobility + looping and feed-
ing, and mobility + slaughtering had an estimated co-
efficient of −3.30 and −1.66, respectively (Table 2).
The estimated coefficient for age was 0.78 (P = 0.00),
which showed that a 1-year additional difference in
the age of respondents resulted in 7.8% increase in
pastoralists’ preference to choose selling of their live-
stock (Table 2). Similarly, an estimated coefficient of
0.93 (P = 0.000) was observed for age, which showed
9.3% increase in terms of pastoralists’ preference to
use looping + feeding to cope up with the failure of
rainfall. Pastoral gender difference had an estimated
coefficient of −1.87 (P = 0.00), which displayed that a
male pastoral HH’s preference of 18.7% is fewer than
that of female pastoral HH’s preference in terms of
slaughtering their stock at the times of rain fail-
ure (Table 2).

Discussion
The present findings in terms of rangeland condition
assessment as perceived by Afar pastoralists in Ethiopia is
similar to the results of others (Holechek et al. 2001;
Angassa and Beyene 2003), who indicated that reduction
in plant productivity and livestock number are the main
indicators of rangeland deterioration attributed to the im-
pact of climate change. It is important to note that pasto-
ralists’ perceptions are all about the knowledge that is
available in connection with their local environment,
which is critical in decision-making based on those verifi-
able truths. Increasing land use changes, as human de-
mand for food and natural resources rise in dry land
ecosystems, eventually contributes to climate change
(Grover et al. 2011). These changes have been indicated
and tackled using pastoral communities’ knowledge
towards seasonal rainfall and temperature changes. The
increase in DS’s temperature that has been perceived by
most respondents of the study area is in line with PFE,
IIRR, and DF (2010) and NMA (2007), which have
reported that temperature in the lowland of Ethiopia is
generally predicted to increase by more than 0.1 °C in the
next century. In addition, scientists expect that the average
global surface temperature could rise by 1 to 4.5 °F
(0.7–2.5 °C) in the next 50 years and by 2.2 to 10 °F
(1.4–5.8 °C) in the next century with a significant
variation in regional temperature (FAO 2008).
The Afar pastoralists of Ethiopia are aware of the

change in climate, and they have a clear opinion about
the changes in precipitation and temperature during the
last few decades. However, the existing metrological re-
cords are in contrast with the opinion of pastoralists in
terms of precipitation in the LRS and CDS of the study
area. The results of the current study are in agreement
with a previous study by Li et al. (2014), who suggested
a decline in precipitation over years. However, no signifi-
cant change has detected in terms of the existing pre-
cipitation records. The importance of focusing on those
local indicators as early warning systems is to minimize the
negative impact of climate change on livestock population
dynamics. Others (Angassa and Oba 2007; Angassa et al.
2012) have shown that inter-annual rainfall variability
followed by extreme forage fluctuations can cause greater
die-off of the livestock population. Although Afar pastoral-
ists were frequently affected by the impact of drought, those
coping strategies adopted by the local communities are key
in terms of communities’ responses to ecological crisis that
occurred in the study areas. Similarly, in the neighboring
country in Sudan, pastoralists use indicators like rainfall
pattern that has a significant role in the process of minimiz-
ing the damage caused by climate change (Sulieman and
Ahmed 2013).
Pastoralists are victims in situations where drought and

feed shortage cause die-offs of a great number of livestock
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that are the source of their income and food and taken as
prestige for the Afar society. Hence, strengthening the
strategies for mitigation and adaptive capacity of the most
vulnerable and disadvantaged groups of the society is a
priority and key decision. Strategies such as opportunistic
herd management and flexibility for utilizing available
rangeland resources in space and time have been consid-
ered as environmentally sound for minimizing risks of
droughts in arid lands of East Africa (Ellis and Swift 1988;
Angassa and Oba 2007; Angassa et al. 2012). Mobility is
number one preference of pastoralists in response to
seasonal changes in rainfall and fluctuation of forage re-
sources in both study districts, which is believed to cause
huge damage on livestock resources and pastoralists’ live-
lihood if not supported by mobility. Similarly, other stud-
ies (Angassa and Oba 2007; Abate et al. 2010; Megersa
2013) have also reported herd mobility as the best strat-
egies in response to the effects of recurrent droughts and
scarcity of grazing and water resources (McCabe 2004) in
Southern and Eastern parts of Ethiopia. In the current
study, the perceptions of Afar pastoralists have shown that
mobility is their first choice in terms of adaptation to the
impact of climate change. The situation is confirmed by
FGDs held in all the selected PAs and from almost all Key
Informants (KIs) in the study districts.
In the ever-continuing quest for finding a suitable and

effective remedy against failure of rainfall, researchers
have analyzed coping strategies that have been used by
the pastoral community for long periods. The current
findings have shown that respondents’ labor forces have
a significant relationship with the coping strategies such
as mobility + selling and mobility + use of crop residue
due to the failure of rainfall in SRS. Respondents’ labor
forces are also significant with all the listed coping strat-
egies except mobility + herd splitting as a result of the
failure of rain in the LRS. The probable explanation
could be due to herders’ demands for more labor force
to manage the different species of livestock that need
higher number of laborers. If the labor demand is not
fulfilled, pastoralists may choose to sell their livestock
although they do not want to lose their herd size with-
out value addition. The significant relationship that was
observed between mobility + selling and differences in
terms of external influence in the study areas may con-
tribute to the variability in terms of livestock holdings
between the two districts. This reflects variation between
the two districts in terms of communities’ preferences in
selling their livestock before large proportion of animals
are lost as a result of drought that might allow the
remaining livestock to survive on the scarce feed resources
during shortage of rain. The results of the current finding
agree with the activities of the Prime project (2015) in
Jigjiga and Borana that is designed to support resilience
among pastoral communities in Ethiopia. Furthermore,

the exists a significant relationship between there study
areas and mobility + labor force, which may be attributed
to the risk aversion nature of the pastoral households and
lack of trust in keeping livestock for the whole dry seasons
where they might also be busy in looking for other short-
cut options to minimize risks. Our results are in line with
the findings of Mwenda and Laswai (2013) in Magu and
Ilemela districts, Lake Victoria basin, suggesting that herd
size and age of the HH head has a significance relationship
with the different coping strategies adopted by pastoral-
ists. Consequently, the results of the present study have
revealed that Afar pastoralists have a detailed knowledge
and experience in dealing with the different risks caused
by climatic variability and change. However, various
factors, such as their marginalization in decision making
concerning their resource use, lack of education, and
access to basic services might restrict their capacities to
adapt to climate change.

Conclusions
Afar pastoralists have long years of experience in terms
of responding to the impacts of climate change through
analysis and evaluation of the local situations with
regard to issues central to their livelihood. However,
their efforts were largely overlooked by inappropriate
land use policies and development interventions. Pasto-
ralists’ observations suggest that livestock number and
plant productivity were the best indicators for rating
rangeland condition. The findings of this study con-
firmed that pastoralists’ perceptions are well-matched
with the existing meteorological analysis in terms of the
increased trend of temperature during the two Afar rainy
seasons. Pastoralists’ perceptions of downward trend in
precipitation were not supported by the existing meteoro-
logical analysis. Generally, the short rainy season was the
best indicator in terms of drought occurrence in the study
districts with a clear indication of recurrent droughts in
history (1972/73; 1984/85; 1991; 2000).
These findings have significant implications in terms of

informing pastoral development and policy directions in
future development strategies that help to build on pasto-
ralists’ experiences and knowledge with regard to local
specific community development rather than constraining
them. More importantly, pastoralists’ lifetime experiences
in terms of environmental indicators could be more help-
ful in early warning system for strengthening drought
resilience and enhancing sustainable development. We
suggest a need for appropriate interventions ensuring
management of rangeland and water availability so as to
improve livestock productivity. Finally, we recommend
further research to look into the psychosocial reflex of
herders to shock which enable them in the face of climate
shock that require quick adaptation mechanism.
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