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INTRODUCTION

Climate variability is the term used to describe the variation from the
average of a climate feature, such as temperature or precipitation
(UCAR, 2024). The entire climatic distribution is moving toward warmer
temperatures due to global increases in climate variability and extremes,
indicating a shift in the average climate state (IPCC, 2012). The lives of
smallholders and the communities who depend on biological systems
are already being significantly impacted by climate variability. The
growing trends in climatic variability and extreme events pose serious
challenges for agriculture (Malik et al., 2022). Climate change directly
affects agricultural production because this sector is among the most
vulnerable to the risks and consequences of global climate change due
to its inherent sensitivity to weather (Raghuvanshi and Ansari, 2016).
This is because substantial fluctuations in agricultural yields and output
levels are caused by variations in temperature and precipitation. The
overall trend of yearly rainfall was consistent throughout time, despite
an increase in the annual temperature. Raising the temperature had no
appreciable effect on rice yield, but it had a favorable effect on maize
and a negative effect on longan output. The trend of rainfall had no effect
on crop output (Kyaw et al., 2023). The relationship between climatic
variability and crop yields reveals that while increases in precipitation
boost maize yields and decrease variability, temperature and
precipitation changes typically have an opposing effect on crop yield

variances and the mean. However, the agricultural industry suffers
financially as a result of an increase in the severity and frequency of a
specific type of extreme event (Adams et al., 2001).

In addition, research done in Kenya revealed that although climate
variability and change affect agricultural productivity, the effects differ
according on the crop. Rainfall negatively affects tea, although warmth
positively affects tea and negatively affects crop and corn income.
Temperature has a greater impact on crop productivity than rainfall
(Ochieng et al., 2016). A literature study showed that Ethiopia has
encountered both climate change and fluctuation, as seen by the
country's average annual temperature increase of 1.3 °C since 1960
and a rise of 0.28 C every ten years. Precipitation differences in both
space and time have increased, emphasizing how vulnerable the nation
is to changes in the climate (Kobe, 2024). This indicates climate
variability significantly affects agricultural production resulting food
insecurity. Rainfall negatively affects tea, although warmth positively
affects tea and negatively affects crop and corn income. Temperature
has a greater impact on crop productivity than rainfall (Walker et al.,
2004).

To modify farming operations, one must have a thorough understanding
of climate change. In order to adjust to the changing weather, farmers
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must have a thorough understanding of climate change, including its
origins and impacts (Raghuvanshi and Ansari, 2016). Farmers'
perceptions have a significant impact on the adaptation strategies they
take in response to climate change, according to Ansari et al. (2018).
Ethiopia is susceptible to the effects of climate change, which could
harm the country's cow herds, food and water security, productivity in
agriculture, and human health (Asrat & Simane 2017; Yirga, 2007).
Furthermore, as far as agricultural practices are concerned, farmers'
perceptions are crucial to the effective use of adaptation measures to
lessen the effects of climate change (Bisrat et al., 2017). Furthermore,
as far as agricultural practices are concerned, farmers' perceptions are
crucial to the effective use of adaptation measures to lessen the effects
of climate change (Guoyong et al., 2015).

Stallholder farmers in Begi district, West Wallaga are mainly dependent
on small-scale agriculture which is sensitive to the effect of climate
variability (Asrat & Simane, 2017). Additionally, the district is located in
low land area where the influence of temperature could be higher on
agricultural production including coffee, but there is no information
available with respect to the effect of climate variability, farmers’
perception and adaptation mechanism in Begi area. Therefore, this
research is to gather preliminary information which would be useful for
future studies and design policies and strategies to address the effect of
climate variability and change. Therefore, the purpose of this research
was to assess farmers' perspectives, climate variability adaptation, and
climatic changes.

MATERIALS AND METHODS

Study area: Begi district is found in West Wallaga Zone of Oromia
Regional State, Ethiopia with an average altitude of 1673ma.s.l.
Geographically the district is located between 9° 26N’ latitude and 34°
32'E longitude with an average elevation of 1650-2000 masl. The
average temperature of the area is 17.8°C per annum, with mean annual
rainfall of 1278mm (Sinore et al., 2017). Based on the recent population
projection by Ethiopia Statistical Service (2023), Begi district is projected
to have a total population of 176,166 of whom 89,216 were males and
86,950 females. The fundamental characteristic of this agricultural
system is that the majority of people live in mixed crop-livestock
subsistence farming systems. Chickpeas, wheat, maize, and teff are
commonly farmed crops in the area. Sheep and cattle are the two most
prevalent livestock species, while coffee is a substantial revenue crop.
Locals are worried about the quantity and duration of rainfall because
the farming system is dependent on rainwater (Begi District Agricultural
Office, 2019 unpublished).

Data sources: Relevant quantitative and qualitative data were collected
from primary and secondary data sources to support each strategy
(Creswell, 2009). Thus, the study covered four kebeles in the district
(Shash Dembi Guda Teki, Ego Girmos, Kongilo Gara Kelo and Shigigo
Fermikisi). Key informants, focus group discussions, and household
surveys were the sources of primary data. Additional secondary data
came from several district government department, Central Statistical
Agency (CSA) data (CSA, 2008), Ethiopian Meteorological Institute
(EMI, 2020) data and published and unpublished written sources.
Trends for different seasons and annual averages from 1983 to 2019
were computed with the aid of secondary data on climate variables.

Methods of data collection

Key informant interviews with eight respondents and focus group
conversations with eight discussants (eight focus group discussions
were held in all kebeles or two for each) were the methods used to
gather qualitative data. To better understand how farmers perceive
climate change, variability, and the adoption of adaptation strategies by
the respondents, data from Focus Group Discussions (FGDs) and Key
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Informant Interviews (Klls) were used to supplement the information
obtained from a household survey of 127 respondents.

A household questionnaire was used to gather quantitative data. The
dataset included perceptions of changes in climate variables and
extreme events (such as variations in rainfall and temperature); options
for adaptation or response strategies; farm attributes (such as
landholding, livestock ownership, agricultural practices, land tenure,
land use, and income sources); and institutional attributes (such as
access to credit services, extension services, and weather forecast and
climate information). The survey also included information on
biophysical aspects, as well as demographic and socioeconomic
characteristics of homes. A variety of activities were gathered as
adaptation measures, along with farmers' opinions of how the climate
has changed over the previous 30 years. The Ethiopian Meteorological
Institute (EMI) meteorological station provided the monthly precipitation,
monthly mean minimum temperatures (derived from the daily minimum
temperatures observed), and monthly mean maximum temperatures
(derived from the daily maximum temperatures observed) for the
observation station closest to the study area (EMI, 2020).

Sampling Methods: Purposive and simple random sampling, which are
non-probability and probability sampling methods, were utilized in the
study's sample approach to choose the kebeles and households,
respectively. For primary data collection, firstly, Begi district was
purposively selected. This was based on lack of study in the area; it has
different topographic features and frequent susceptibility to climate-
related problems. Second, four kebeles were randomly selected from
the total of 45 kebeles based on their coverage by productive potential
and climate change/variability adaptation practices. Since the area is
vast and is difficult to undertake a survey in all kebeles, about four
kebeles were randomly selected. In the third phase, a total of 29, 35,
31, and 32 participants from households in Shash Dembi Guda Teki,
Ego Girmos, Kongilo Gara Kelo, and Shigigo Fermikisi were selected,
with a combined age of over 45 years. The team conducting the survey
used a basic random sampling method that took into account the
probability proportional to size for selection. A team of trained data
collectors was assigned a day in each kebele to finish the household
listing. Upon completion of the household listing, each listed household
was assigned a unique identification number. Then households were
randomly selected using a systematic random sampling technique.

To calculate the necessary sample size at a 95% confidence level, 5%
degree of variability, and 8% level of precision, the simplified formula
from Yamane (1967) was utilized. This value is acceptable since it is
less than 10%. n=N/1+ N (e)2, Where n is the sample size, N the
population (total household) size and e is the level of precision. n =
668/1+ 668*0.0064 = 668/5.2752 = 127

Method of data analysis

The data analysis method used was a combination of qualitative
analysis and descriptive statistics. Descriptive statistics, which include
frequency, percentage, graphs, and tables for quantitative data
presentation, were used to examine the demographic and
socioeconomic features of the homes. The data gathered was inputted
into Microsoft Excel using the 2010 software program and then analyzed
with SPSS Version 20. The information was presented using descriptive
statistics for different variables. On the other hand, qualitative data
obtained from key informant interviews, focus group discussions, and
observational notes was transcribed, categorized, and interpreted.
Ultimately, connections were formed based on groupings and causal
relationships.
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RESULTS AND DISCUSSION

Respondents' socioeconomic and demographic details

Out of the household heads included in the sample, 3 (2.4%) were led
by females and 124 (97.6%) were led by males (Table 1). The
participants in the research ranged in age from 45 to 78, with an
average age of 57 (Table 1). However, 69% of the respondents were

Table 1. Distribution of Sample Households by Kebele and Gender and age group in four kebeles of Begi district, 2020
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younger than the average age. Santrock (2011) identifies three age
group categories: young for individuals aged 20-40, adults for those
aged 41-60, and elders for those over 60. In terms of religious
composition, 52 (41%), 65 (51.1%) and 10 (7.9%) of survey
households are believer of (Orthodox, Muslim and Protestant),
respectively (data not shown).

Gender Kebele Total % Age
Shash Dembi Guda Teki Ego Girmos Kongilo Gara Kelo Shigogo Fermikisi 4560 % >60 %
Male HHs 28 34 31 31 124 97.6 82 65 42 33
Female HHs 1 1 0 1 3 2.4 3 2 0 0
Total 29 35 31 32 127 100 85 67 42 33
Moreover, about 59% of the respon dents had 0.51 to 2ha of -
farmland, while about 18% have had 0.5ha of farm land and 23% of the literat Primary
respondents have >2.1ha. In general, 47.4% of the respondents have ! et;a e — school
less than 1ha of farmland. The average household size of the 40% 21%
participants is 7, with families ranging in size from 4 to 17 members
(Table 2). More than 39% of the respondents could read and write, while
21% have completed primary school while 40% of the household heads
were illiterate with no formal education. In general, 60% and 40% of
the respondents were literate and illiterate, respectively (Figure 1).
Table 2. Distribution of sample households by land holding size in four Read. and
kebeles of Begi district, 2020. write
39%

Kebele Sex Size of Farmland (ha)
- 0.5 0.51- >2.1 Total Figure 1. Distribution of sample households by educational status
Shash Dembi Male 4 15 9 28
Guda Teki
Female ! 0 0 ! Climate data analysis
Ego Girmos Male 10 16 8 34 . .
Temperature: The annual maximum, minimum, and average
Female 0 1 0 1 temperatures of the area from 1983 to 2019 is displayed in Figure 2.
Konglo Gara Kelo Male 5 19 7 31 Thus, the result showed that year 1990 was in the maximum range of
Female 0 0 0 0 average temperature, while the year of minimum average temperature
Shigogo Fermikisi Male 3 23 5 31 was 2005. It appears that the temperature was very slightly in an
Female 0 1 0 1 increasing trend. Accordingly, the data points to an annual temperature
Sum 23 75 29 127 increasg of 0.049 OC on average, with annual temperature increasgs at
the maximum point of 0.054 °C and the lowest point of 0.026 °C (Figure
3). According to data collected from EMI (2020), the average
temperature in the research area ranges from 21.08 °C to 23.83
--------- Average of TEMP AV Average of TEMP_MIN eseeseeee Average of TEMP_MAX
Linear (Average of TEMP AV) Linear (Average of TEMP_MIN) Linear (Average of TEMP_MAX)
40
8301 e, y = 0.0542x + 26.387
S | T e, y 000K T 2134
£20 | T T y=0:026x+ 16.29
H
£ 10
(]
" 0
KV)‘V‘LO‘CD"\‘w‘m‘O‘F‘N‘m‘V‘L{)‘(D"\‘CO‘G)‘O‘\“N‘!")‘V"O‘CO‘I\‘OO‘G)‘O‘F‘N‘(")‘V‘U)‘(O"\‘OO‘CI
$§8 8553385533888 38883S88§8§888S8888s555555585s8 S
A R T e e S s e e e e VA & VA o Ve oV oV O A N N Y 3 VAR o VA o VA o Vo VA o VA o VA o U S VA AV Y]
Years

Source: Ethiopian meteorology Institute (EMI, 2020)
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Figure 2. Temperature trend of study Area, four kebeles of Begi district (1983-2019).

The average maximum temperature fluctuates between 25.99 °C and
29.96 °C. The yearly minimum temperature in the district has been
between 16.01°C and 17.69 °C for over thirty years (Figure 3). Similarly,
an increase in temperature was reported by Nasir et al. (2021) and
Dejene (2011).

Trend and distribution of rainfall of Begi District

For the previous 36 years, the annual rainfall in the Begi district has
ranged from a minimum of 771 mm in 2002 to a maximum of 2294.57
mm (Figure 4). Data analysis result show annual rainfall has a
decreasing trend at the rate of 13.8mml/year in the past 36 years and
maximum in 1996. The amount of rainfall showed annual fluctuation

between 1983 and 2018. Generally, the average rainfall of the district
was 1492.5 mm in the past thirty-six years. The inter-annual patterns of
rainfall distribution showed that annual rainfall amounts were above the
average in most years except in 1990, 1991, 1992, 2000-2013 (Figure
3; Figure 4). In Begi district, similar to numerous other regions in
western Ethiopia, the rainy season usually takes place from June to
September, while November, December, and January are considered
the driest months. Thus, the monthly distribution and variability show the
wettest month is August, while the driest month is February with an
average rainfall of 29.90 mm. On the other hand, the wettest season is
summer, while the driest season is winter. Relatively, spring is the
second rainy season in the district (Figure 3).
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Source: Ethiopian meteorology Institute (EMI, 2020)
Figure 3. Annual rainfall trend of Begi District area (from 1983-2018).
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Figure 4. Overall average monthly rainfall distribution of Begi district, western Ethiopia (1983 to 2018).

Table 3. Descriptive statistics for continuous variables

Characteristics Adopters Non-adopters t-test value P value
Mean SD Mean SD

Age 41.9 10.4 45.6 10.0 0.0005*** 0.0003

Farm size 6.5 0.17 0.16 23 0.80** 0.059

Livestock ownership 6.2 21 7.3 2.5 0.0000*** 0.0000

Family size 7.1 24 7.0 24 0.81NS 0.59

Market distance 6.9 2.0 74 1.9 0.009*** 0.004

Source: Computed from own survey data, 2021. ***, **, * 1, 5 and 10% significance levels. NS
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Descriptive Statistics for Categorical Variables

Table 4 presents various household parameters, including gender,
educational level, off-farm participation, extension services, credit
availability, farmer assessment of wheat yield, and farmer perception of
input cost. The data indicates that males predominantly head
households that have adopted improved bread wheat varieties, with a
statistically significant gender difference. The chi-square test shows a
significant association between education level and adoption, with
25.8% of non-adopters being uneducated. Off-farm participation also

J. Agric. Food. Nat. Res., May-Aug 2024, 2(2):17-26

differs significantly, with 32.3% of adopters and 28% of non-adopters
engaged in such activities. Access to extension services is significantly
higher among adopters (33.6%) compared to non-adopters (17.2%).
Additionally, 60% of adopters are involved in local cooperatives,
whereas 40% of non-adopters are not. Credit participation is
significantly higher among adopters (70%) compared to non-adopters
(30%). Training participation also shows a significant difference,
highlighting the link between perception and variety adoption.
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Figure 5. Annual rainfall distribution and its deviation from the mean (from 1983 to 2018). Source: EMI (2020)

Trends of seasonal rainfall variability

Analysis of autumn rain has shown decline trend from 1983 to 2018. The
average rainfall of autumn in the past three decades was 173.5 mm with
standard deviation of 81.8 and coefficient of variation of 47.1% showing
high deviation from the mean. Similarly, the mean rainfall of winter and
summer was 46.3 and 785.4mm with the coefficient of variance was
71.4% of winter and 15% of summer, respectively (Figure 4). The rainfall
data for over thirty years demonstrated significant annual variation in the
amount of rainfall (Figure 5). With a coefficient of variation of 70.6% and
an average annual rainfall of 1492.5 mm over the previous three
decades, the rainfall was very variable and trended downward over time
(Figure 3; Figure 5). A decline in annual rainfall, total rainfall and
seasonal rainfall trend was also reported by Nasir et al. (2021) in
Pakistan. According to Wagesho (2016), all of the stations in southern
Ethiopia have extremely varying yearly precipitation concentration
indexes due to non-uniform rainfall concentration over the stations from
year to year. This fluctuation is most noticeable during the Bega season.

Farmers’ perception on rainfall variability in Begi district

Awareness of the potential risks linked to climate change can enhance
the development of adaptation plans and the execution of techniques to
counteract climate change in farming regions. Assessing farmers' views
on climate change is essential to developing successful policies for
climate adaptation (Nasir et al., 2021). The amount, timing, and
distribution of rainfall in the research area have fluctuated over the
previous three decades, according to over 91% of participants in the

farmers' group discussions and key informant interviews. According to
farmers' perceptions of variations in rainfall, 72% of respondents in
midland areas and 94% of respondents in lowland areas observed
changes in rainfall amounts (data not shown). This demonstrates that
farmers' perceptions of rainfall changes differed across agro-
ecologies. The decrease in yearly and seasonal rainfall totals supports
the agreement between farmers' observations and meteorological
patterns. This research coincides with the findings of Nasir et al. (2021).
Another study on farmers' perceptions of rainfall variability in southern
Ethiopia found that, on average, 80% of respondents believed there was
variability in the amount and frequency of rainfall, whereas 1% thought
there had been no change in rainfall pattern and 4% said they were
unsure if it existed or not over the previous 20 years (Wagesho 2016).

Farmers’ perception determinants of Begi district on rainfall
variability

In the survey, t he people responses revealed that the farmers’ used
some indicators to detect the occurrence of climate variability were loss
of livestock and plant species (72%), an increased frequency of
occurrence of temperature and respondents said a decreasing in rain
fall (78%) and spread of human population and animal disease (97%),
shortening of growing period (83%), rainfall comes lately and goes
early (100%), decline of agricultural yield (97%) and decreased
available water (100%) were reported as indicators of variability in
rainfall in the area over the past three decades (Figure 6).
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Figure 6. Farmers' perspectives on changing rainfall patterns
Farmers’ view point on temperature fluctuation and its indicators environment reported by the respondents as a result of temperature
in Begi district variability and rainfall disturbance over time included the occurrence of
. . newly introduced human and animal disease (58%), drying up of rivers
All household leaders acknowledged a consistent rise in temperature o o
e and streams (94%), and damage of crops caused by pests (75%).
over the last 30 years based on survey results. All of the participants . . . . . . .
ted an i in th It ture in both the lowland and Participants in focus group discussions and key informant interviews
re%? ed an |ncr:aatsr? |r|1 Iea(;mua e;nag?/ra ;Jre in | 0 ) e Ozvtin an also mentioned declining water availability, biodiversity loss, and land
,m' an zor;]gls..nthe o.\évland area, 97 7(;0 p:gozttaho serve o ? degradation as signs of rising temperatures in the region (Data not
ggz/eas;e, W'dl N Itn . P;hm' a:I jia‘b I. ° mt)' |ced N s:me. .n Y shown). The rise in temperature recorded in the meteorological data in
t- 00 treS| T:s n 7em| and kebele mentioned no change In this research confirms the alignment between farmers' beliefs and
emperature (Figure 7). temperature patterns, as stated by Nasir et al. (2021). Another research
found that small-scale farmers observed a steady decline in annual
rainfall and a rise in local mean temperatures. The farmers witnessed
35 significant shifts in both rainfall trends and average temperatures,
30 consistent with the findings gathered from scientific studies (Obert et al.,
> 25 - 2017). Report indicated that low land area farmers perceived climate
2 5 change more as lowlands are already hotter in temperature which can
o 20 - . .
2 15 | be perceived more easily (Deressa et al., 2008).
(]
L 10 - Farmers’ perception by sex on climate change in Begi district,
5 1 Ethiopia
v . . - .
0 - ] ] ‘ With regard to farmers’ perception, FGD participants, key informants
Shash Ego Kongilo Shigogo and respondents were asked their understanding of climate change and
.l D #No ch source of information. 96% of male and 55% of female respondents
nerease ®Decrease 0 change confirm that there is a climate change in their locality. More than 70% of
male and 60% of female respondents have had information on climate
Figure 7. Farmers’ perception on temperature variability in Begi district change. Approximately 54% of the participants primarily receive
. . TR information about climate change from the radio. On the other hand,
Respondents were also asked to identify some of variability’s in o . .
. . . 41% of respondents obtain information from development agents, while
temperature they have observed in the surroundings resulting over the 5% Ve inf tion f NGOs (Table 4
past decades. Accordingly, they responded that some indicators in the o recelve Information from s (Table 4).
Table 4. Farmers’ attitude on climate in Begi district.
Questions Frequency Percentage (%)
Male Female Total Male Female Total
Do you think that there is climate change? Yes 164 23 187 96 55 88
Change in your local area? No 6 19 25 4 45 12
Are you familiar with the term climate variability before? Yes 120 25 145 70 60 68
No 52 17 69 30 40 32
Climate variability before?
Information source about climate variability? Radio 92 24 116 50 75 54
DAs 83 5 88 46 16 41
NGO 7 3 10 4 9 5
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Perception by age group and educational status

In this study, 88% and 93% of participants found under age 45-60 (adult)
and >60 (aged) understands the existence of climate variability,
respectively (Table 5). Amadou et al. (2015) claim that seasoned
farmers are more aware of climate change. Because adults have more

access to knowledge and resources, they should be able to recognize
climate change (Deressa et al., 2008). Elders were seen more favorably
because of their experience than their education, nevertheless, as the
majority of the adults in this investigation were illiterate.

Table 4. Participant’s perception of climate change by age and educational status.

No Was there CCin your Age category (N=127) Educational status (N=127)
locality?
45-60 >60 lliterate Read and write Primary school
No % No % No % No % No %
1 Yes, there was 75 88 39 93 35 27 38 30 26 20
2 No, 10 12 3 7 16 13 11 9 1 1
Total 85 100 42 100 51 40 49 39 27 21

CC=climate change

Of the 51 participants who were illiterate, 70% acknowledged the
presence of climatic fluctuation. The proportion of individuals who can
read and write and who have completed primary school who believed
that there is climate fluctuation was 78% and 96%, respectively (Table
4). The findings indicate that the majority of respondents (30%) who
did not believe that climate variability exists are illiterate, while the
following groups (23%) and (4%), respectively, are capable of reading
and writing and having completed basic school. The educational level
of farmers has a direct link with the perception to climate variability.
Farmers with relatively higher education levels have opportunities to
get information from schools, environmental clubs and other sources
of information. The level of awareness of farmers in this study was
higher than the result reported in Nigeria but similar in that younger
farmers with higher education background had better understanding
on climate change (Nkwusi et al., 2015). According to a study done in
eastern Ethiopia by Tesfaye & Seifu (2016), the majority of farmers
there are aware of how climate change affects a variety of factors,
including income, food security, biodiversity, forest resources, food
prices, and diseases that affect crops and livestock.

Farmers’ opinions on the impacts of climate change

Climate variability in rain fall and temperature has influenced livestock,
crop production and human health in Begi district and hence livelihood
of the people was affected by climate variability due to shortage of
water, diseases occurrence, shortage of animal feed, loss of livestock
and famine (due to reduced production) (Figure 9). As a result, some
portions of the households were exposed to reduction of food crops
and widespread of disease. Shortage of forage affected their livestock.
A report by Dejene (2011) indicated in Tigray, both male and female
respondents identified drought as the main climate-related threat. It is
happening frequently and has a significant impact on their means of
living. The absence of advanced early warning systems, a rigid
agricultural calendar, and limited crop options have further increased
the farmers' susceptibility. The authors further suggested that it is
important to improve weather predictions and share climate data,
develop crops that can withstand drought, and promote on-farm
adaptation methods like using irrigation technology and adjusting
planting schedules to increase community adaptability to climate
change. According to Shrestha et al. (2022) study conducted in Nepal,
farmers' perceptions of temperature and rainfall features are at odds
with the trends in winter temperature, yearly precipitation, and winter
precipitation that have been recorded. Furthermore, farmers are
experiencing an increasing number of extreme weather occurrences,
such as floods, landslides, droughts, and heavy rains. Thus, it may be

helpful to combine observations with farmer perspectives when
developing mitigation and adaptation strategies for climate change.
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Figure 8. Most commonly mentioned impacts of climate change
Impacts of climate change on natural resources and the
environment

The household assessment on the state of environmental resources in
the area showed that about 96% and 100% of the respondent
households in the study area indicated that the forest cover and water
availability have decreased over time, respectively (Table 6). About
92% of the respondents observed increment of problems of soil
erosion in Begi district. Generally, 84% of the respondents showed that
land degradation is serious problem of the society now a day (Table
5). FGDs and KII participants also confirmed that some plant species
like Acacia, Ficus and Cordia Africana are highly decreased in number
and some wild animal populations decreased from the study area.
Based on research carried out by Tesfaye & Seifu (2016) in eastern
Ethiopia, it was discovered that the majority of farmers in the area have
a good understanding of how climate change affects different areas
including income, food security, biodiversity, forest resources, food
prices, and diseases in crops and livestock.
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Table 6. Household’s assessment of the state of environmental
resources

Natural resources Frequency Percentage
Change in Risen in amount 5 4
forest Reduced 122 96
cover No change 0 0
Soil Risen in amount 117 92
erosion Reduced 10 8
over time No change 0 0
Water Risen in amount 0 0
availability Reduced 127 100

No change 0 0
Land Risen in amount 107 84
degradatio Reduced 16 13
n No change 4 3

Farmers’ adaptation strategies to the effects of climate change
The effects of climate change are now widely acknowledged, with a
range of strategies for adaptation and coping being accessible. The
study indicated that people in the surveyed region have implemented
various measures to lessen the effects of significant climate change.
The results indicated that 73.8% of participants engaged in
reforestation activities, 64.5% participated in terracing, 79.3% were
involved in growing short maturing crops, and 74% diversified their
household income (Figure 9). The majority (56.9%) of the respondents
preferred borrowing money from relatives and credit institutions for
adaptation, while 4% chose migration as an option. Furthermore,
when experiencing food shortages, farmers also decreased the size
and frequency of their meals, in addition to selling firewood and
charcoal. The findings of this study align with the conclusions drawn
by Sahu et al. (2013), which suggest that the adaptation choices of
farmers in Odisha, India are impacted by various factors such as age,
education level, family size, farming experience, number of family
members involved in agriculture, and annual income. Moreover,
farmers in the Odisha region are employing various adaptation
strategies in light of climate change, including planting specific crops
multiple times, adjusting crop selection, altering planting timelines, and
improving irrigation techniques.

Percentage

Figure 9. Farmers coping mechanisms to climate change in Begi
district, Ethiopia.

In a study conducted by Hermine et al. (2019), four categories of
farmers were discovered to have varying ways of developing intentions
for adaptation and avoidance in relation to climate change. These
categories include climate change adaptors, integrative adaptors, cost-

J. Agric. Food. Nat. Res., May-Aug 2024, 2(2):17-26

benefit calculators, and climate change fatalists. An additional report in
the same area of east Ethiopia revealed that various strategies were
employed to mitigate the negative impacts of climate change. These
strategies included shifting planting dates, cultivating different crops,
planting different varieties, conserving water and soil, implementing
conservation agriculture practices, and participating in non-farm
income generating activities. The number of agricultural plots, the size
of the farm, the distance from the market, and the gender of the family
head all affect the adaptation tactics that are chosen (Tesfaye & Seifu,
2016). Planning and executing adaptations successfully depend on
having a thorough awareness of the risks associated with climate
change at different stages of adaptation, as stated by Mahmood et al.
(2021). Raghuvanshi and Ansari (2016) have demonstrated how
important it is to consider farmers' perspectives while attempting to
mitigate the adverse effects of climate change on agriculture. They
recommended that focused interventions be put into place to improve
farmers' and other stakeholders' readiness to deal with the problems
brought on by climate change.

CONCLUSION

The study's findings showed that Begi district has experienced
variations in rainfall and temperature throughout the previous thirty
years. Maximum and minimum temperatures showed small rise, while
inter-annual rainfall, total, and seasonal rainfall indicated fluctuations
and small decline. The majority of farmers in the research region are
aware of how climate change is affecting agricultural productivity and
livelihoods. The study also showed that years of farming experience,
education level, age, and access to agricultural extension services all
had a substantial impact on farmers' opinions about climate change
and how to solve it. Afforestation, tracing, growing quick-growing
crops, and diversifying income sources were the main adaptation
tactics used in the area. It has been demonstrated that in order to
support farmers' livelihoods, enhance their well-being, and advance
sustainable agriculture, better strategies and policies for adapting to
climate change are required.

Acknowledgements

The authors express gratitude to the Central Statistical Agency,
National Meteorological Agency, Begi district Administration, and
Natural Resource Management offices for their assistance in providing
secondary data for this research.

Data Availability
All data generated are included within the article. Furthermore,
datasets are available from the corresponding author upon request.

Conflict of interest
There is no conflict of interest, according to the authors.

REFERENCES

Adams, R.M., Chen, C.C, McCarl, B.A. & Schimmelpfennig, D. E..
(2001). Climate variability and climate change: implications for
agriculture. In The Long-Term Economics of Climate Change:
Beyond a Doubling of Greenhouse Gas Concentrations (pp. 95-
113). Emerald Group Publishing Limited.

Amadou, L.M., Villamor, G.B. Attua, M, & Traore, S.B.(2015).
Comparing farmers ’ perception of climate change and variability
with historical climate data in the upper east region of. Ghana.
Ghana Journal of geography, 7(1): 47-74.

Ansari, M.A., Joshi, S. & Raghuvanshi, R. (2018). Understanding
farmers perceptions about climate change: a study in a North

A Peer-reviewed Official International Journal of Wollega University, Ethiopia

24



Gudina et al.

Indian State. Advances in Agriculture and Environmental
Science,1(2), 85-89. DOI: 10.30881/aae0a.00015

Asrat, P. & Belay, S.(2017). Adapting Smallholder Agriculture to
Climate Change through Sustainable Land Management
Practices: Empirical Evidence from North-West Ethiopia. Journal
of Agricultural Science and Technology, 7(5):289-301.

Bisrat, K, Gizaw, M,& Gerrit H. (2017). Climate risk management
climate change and population growth impacts on surface water
supply and demand of Addis Ababa, Ethiopia 8: 1.

Central Statistical Agency (2008). Summary and Statistical Report of
the 2007 Population and Housing Census Results: Federal
democratic  republic of Ethiopia population census
commission.113
pp.(https://www.ethiopianreview.com/pdf/001/Cen2007 _firstdraf
t.pdf)

Ethiopia Statistical Service. (2023). Population of Zones and Woredas
projected as of July, 2023.(https://www.statsethiopia.gov.et/wp-
content/uploads/2023/08/Population-of-Zones-and-Weredas-
Projected-as-of-July-2023.pdf.

Creswell, J.W. (2009). Mixed method research: introduction and
application. In: Cizek, G.J. (Ed.), Handbook of educational
policy. San Diego: Academic Press. pp. 455-472.

Dejene, K.M. (2011). Farmers’ perception and knowledge of climate
change and their coping strategies to the related hazards: Case
study from Adiha, central Tigray, Ethiopia. Agricultural Sciences,
.2(2): 138-145. d0i:10.4236/as.2011.22020

Deressa,, T., M. Hassan, RM. & Ringler, C.(2008). Measuring
Ethiopian farmers’ vulnerability to climate change across
Regional States [in Amharic]: Measuring Ethiopian farmers
vulnerability to climate change across Regional States
Temesgen Deressa. (May 2014).

Guoyong, L, Tang, Q, & Rayburg, S. (2015). Climate change impacts
on meteorological, agricultural and hydrological droughts in
China. Global and Planetary Change, 126: 23-34.

Hermine, M., Larcher, M., Schonhart,M., Stéttinger, M. & Schmid, E.
(2019).. Exploring farmers’ climate change perceptions and
adaptation intentions: empirical evidence from Austria.
Environmental Management,63:804—
821.https://doi.org/10.1007/s00267-019-01158-7.

IPCC. (2012). Field, C.B., Barros, V, Stocker, T.F, Qin, D, Dokken, D.J,
Ebi, K.L, Mastrandrea, M.D, Mach, K.J, Plattner, G.K, Allen, S.K,
Tignor, M. & Midgley, P.M. (Eds.) Available from Cambridge
University Press, The Edinburgh Building, Shaftesbury Road,
Cambridge CB2 8RU ENGLAND, 582 pp.

Kyaw, Y., Nguyen, T.P.L, Winijkul, E, Xue, W. & Virdis, S.G.P.(2023).
The effect of climate variability on cultivated crops’ yield and farm
income in Chiang Mai province, Thailand. Climate, 11, 204.
https://doi.org/10.3390/cli11100204

Kobe, F.T. (2024). Understanding climate change in Ethiopia: impacts
and solutions. International Journal of Big Data Mining for Global
Warming, 2330001-1-16.

Mahmood, N., Arshad, M., Mehmood, Y., Shahzad, M. F., & Kachele,
H. (2021). Farmers’ perceptions and role of institutional
arrangements in climate change adaptation: Insights from
rainfed Pakistan. Climate Risk Management, 32, 100288.
https://doi.org/10.1016/j.crm.2021.100288

J. Agric. Food. Nat. Res., May-Aug 2024, 2(2):17-26

Malik, A., Li, M, Lenzen, M, Fry, J, Liyanapathirana, N, Beyer, K,
Boylan, S, Lee, A, Raubenheimer, D, Geschke, A & Prokopenko,
M. (2022). Impacts of climate change and extreme weather on
food supply chains Cascade across sectors and regions in
Australia. Nature Food, 3:631-643.
https://doi.org/10.1038/s43016-022-00570-3

Nasir,M. Arshad, M., Mehmood,, Y., Shahzad, M.F. & Kachele, H.
(2021). Farmers’ perceptions and role of institutional
arrangements in climate change adaptation: Insights from
rainfed Pakistan. Climate Risk Management, 32:100288.
https://doi.org/10.1016/j.crm.2021.100288

Nkwusi, G., Adeaga, S., Ayejuyo, S. & Annuk, A.(2015). Climate
change; farmers' awareness, perceptions and responses in
Lagos State. Applied Ecology and Environmental Sciences, Vol.
3:(4): 95-99. DOI:10.12691/aees-3-4-1

Ethiopia Meteorology Institute (EMI). (2020). National Meteorology

Agency data, Ethiopia. http://213.55.84.78/
Obert., J., Mtali-Chafadza,L & Mafongoya, P.L. (2017). Influence of
smallholder farmers’ perceptions on adaptation strategies to

climate change and policy implications in Zimbabwe. Change
Adaptation Socioecol. Syst. 3: 47-55.

Ochiengx, J., Kirimi, L. & Mathenge, M. (2016). Effects of climate
variability and change on agricultural production: The case of
small scale farmers in Kenya. NJAS - Wageningen Journal of
Life Sciences, 77: 71-78.

Raghuvanshi, R. & Ansari, M.A.(2016).
climate change and adaptation practices: A review. Journal of

Farmers’ awareness about

Agriculture Science and Technology. 2016;3(3):41-51

Sahu, N.C. & Mishra, D. (2013). Analysis of perception and
adaptability strategies of the farmers to climate change in
Odisha, APCBEE Procediam 5: 123-127. doi:
10.1016/j.apcbee.2013.05.022

Santrock, J.W (2011). Life-Span Development (13th Ed.). New York:
McGraw-Hill.

Shrestha, R.; Rakhal, B, Adhikari, T.R, Ghimire, G.R, Talchabhadel, R,
Tamang, D, Radhika, K.C. & Sharma, S.(2022). Farmers’
perception of climate change and its impacts on agriculture.
Hydrology, 9, 212. https://doi.org/10.3390/ hydrology9120212.

Sinore, T., Adugna,O. & Melkamu, T. (2017). Community perception

India.

on land degradation problems and management practices in
Begi Woreda, Oromia Regional State, Ethiopia. International
Journal of Agriculture, Forestry and Fisheries, 5(4): 47-54.

SPSS
(https://www.westga.edu/academics/research/vrc/assets/docs/s

pss_basics.pdf).
Tesfaye, W.& Seifu, L. (2016). Climate change perception and choice

SPSS version 20. Basics

of adaptation strategies: Empirical evidence from smallholder
farmers in east Ethiopia. International Journal of Climate Change
Strategies and 8(2):253-270,

http://dx.doi.org/10.1108/IJCCSM-01-2014-0017.

Management,

A Peer-reviewed Official International Journal of Wollega University, Ethiopia

25


https://www.ethiopianreview.com/pdf/001/Cen2007_firstdraft.pdf
https://www.ethiopianreview.com/pdf/001/Cen2007_firstdraft.pdf
https://www.statsethiopia.gov.et/wp-content/uploads/2023/08/Population-of-Zones-and-Weredas-Projected-as-of-July-2023.pdf
https://www.statsethiopia.gov.et/wp-content/uploads/2023/08/Population-of-Zones-and-Weredas-Projected-as-of-July-2023.pdf
https://www.statsethiopia.gov.et/wp-content/uploads/2023/08/Population-of-Zones-and-Weredas-Projected-as-of-July-2023.pdf
http://www.cambridge.org/ch/academic/subjects/earth-and-environmental-science/climatology-and-climate-change/managing-risks-extreme-events-and-disasters-advance-climate-change-adaptation-special-report-intergovernmental-panel-climate-change?format=PB&isbn=9781107607804#jjGFKbWqcJdk3GmC.97
http://www.cambridge.org/ch/academic/subjects/earth-and-environmental-science/climatology-and-climate-change/managing-risks-extreme-events-and-disasters-advance-climate-change-adaptation-special-report-intergovernmental-panel-climate-change?format=PB&isbn=9781107607804#jjGFKbWqcJdk3GmC.97
https://doi.org/10.3390/cli11100204
https://doi.org/10.1016/j.crm.2021.100288
https://www.nature.com/articles/s43016-022-00570-3#auth-Mikhail-Prokopenko-Aff7
https://www.nature.com/natfood
https://doi.org/10.1038/s43016-022-00570-3
https://doi.org/10.1016/j.crm.2021.100288
https://www.researchgate.net/profile/Godswill-Nkwusi?_sg%5B0%5D=y2KYyWZZJDQOXKGq-YjMBLvu8Fxg8UYPiD7bgzuAXPtjjJlRZv4zI81eFD2WWGlLTNXOqBA.oaWuPyZ7VQiPfwE-9wDZRkk1MSRyYzj_zNxzpns5840QD4culb5VaJYmRsDO9GI87KK9u_a8Th6VY_Jg__CgIA&_sg%5B1%5D=hmHfUnOydVvmax6YDUOUUZ9onx44M45RbaXidrjdVtDOoas-euCLRNwCZLZ05cROCZMUU-A.mmMuuQvryWKTLvBfyg4mIm21LH_4TelhRdJ_98GcVkHTaxxks8Rc37c6tleZ05pdgHFNJyRnD0j_YimrqGao5w&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/scientific-contributions/S-Ayejuyo-2081463955?_sg%5B0%5D=y2KYyWZZJDQOXKGq-YjMBLvu8Fxg8UYPiD7bgzuAXPtjjJlRZv4zI81eFD2WWGlLTNXOqBA.oaWuPyZ7VQiPfwE-9wDZRkk1MSRyYzj_zNxzpns5840QD4culb5VaJYmRsDO9GI87KK9u_a8Th6VY_Jg__CgIA&_sg%5B1%5D=hmHfUnOydVvmax6YDUOUUZ9onx44M45RbaXidrjdVtDOoas-euCLRNwCZLZ05cROCZMUU-A.mmMuuQvryWKTLvBfyg4mIm21LH_4TelhRdJ_98GcVkHTaxxks8Rc37c6tleZ05pdgHFNJyRnD0j_YimrqGao5w
https://www.researchgate.net/profile/Andres-Annuk?_sg%5B0%5D=y2KYyWZZJDQOXKGq-YjMBLvu8Fxg8UYPiD7bgzuAXPtjjJlRZv4zI81eFD2WWGlLTNXOqBA.oaWuPyZ7VQiPfwE-9wDZRkk1MSRyYzj_zNxzpns5840QD4culb5VaJYmRsDO9GI87KK9u_a8Th6VY_Jg__CgIA&_sg%5B1%5D=hmHfUnOydVvmax6YDUOUUZ9onx44M45RbaXidrjdVtDOoas-euCLRNwCZLZ05cROCZMUU-A.mmMuuQvryWKTLvBfyg4mIm21LH_4TelhRdJ_98GcVkHTaxxks8Rc37c6tleZ05pdgHFNJyRnD0j_YimrqGao5w&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
http://213.55.84.78/
https://www.researchgate.net/profile/Rupan-Raghuvanshi?_sg%5B0%5D=puhAqFDY_zy0vn5sObj4SIgUzM0ursMOic6YDdpgqMKqGRbR8sWMvbR1FbNby9nV5n1HJ40.UgXUUakKJ5NeNKBEMm-ONZKkRImLNkvf69onn22zv3a5_KFnD82mNlL7YiDjPzBFwcDCOKlTrU_tLAjAtxZ_xw&_sg%5B1%5D=YkO4eCx4ppxD4YqvzqncKN_V4g-n6EoAmQwDxkonf9T1U3jea7MQY3enspnGBriOvRYGtpM.FUPHYSBB2K2cSMquSdE1waYThsgoNkA8rtGQIX3gjldPkRVRmE7QluGbqcrTtHfST9YfFmhCFQ6p7a0paLxeGw&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/profile/Mohammad-Aslam-Ansari?_sg%5B0%5D=puhAqFDY_zy0vn5sObj4SIgUzM0ursMOic6YDdpgqMKqGRbR8sWMvbR1FbNby9nV5n1HJ40.UgXUUakKJ5NeNKBEMm-ONZKkRImLNkvf69onn22zv3a5_KFnD82mNlL7YiDjPzBFwcDCOKlTrU_tLAjAtxZ_xw&_sg%5B1%5D=YkO4eCx4ppxD4YqvzqncKN_V4g-n6EoAmQwDxkonf9T1U3jea7MQY3enspnGBriOvRYGtpM.FUPHYSBB2K2cSMquSdE1waYThsgoNkA8rtGQIX3gjldPkRVRmE7QluGbqcrTtHfST9YfFmhCFQ6p7a0paLxeGw&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.westga.edu/academics/research/vrc/assets/docs/spss_basics.pdf
https://www.westga.edu/academics/research/vrc/assets/docs/spss_basics.pdf
http://dx.doi.org/10.1108/IJCCSM-01-2014-0017

Gudina et al.

UCAR (Center for Science Education), (2024).
Education web page.

online: https://scied.ucar.edu/learning-zone/how-climate-

Center for Science

Available

works/climate-variability (accessed on 17 July, 2024).

Wagesho, N. (2016). Analysis of rainfall variability and farmers’
perception towards it in agrarian community of southern
Ethiopia. Journal of Environment and Earth Science, 6(4):99-
107.

J. Agric. Food. Nat. Res., May-Aug 2024, 2(2):17-26

Walker, B., Holling, C.S, Carpenter, S.R, & Kinzig, A.(2004).

Resilience, Adaptability and Transformability in Social-
Ecological Systems. Ecol. Soc. 9, 5.

Yamane, T. (1967). Statistics: An Introductory Analysis 2nd Edition.
Harper and Row, New York.

Yirga, C. (2007). The dynamics of soil degradation and incentives for
optimal Management in Central Highlands of Ethiopia. PhD thesis,
Department of Agricultural Economics, extension and rural

development. University of Pretoria, South Africa.

A Peer-reviewed Official International Journal of Wollega University, Ethiopia

26



