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Abstract: In this research, we have investigated the effects of rainfall and temperature variability on wheat, Teff, Maize and 

Barley yield in Quarit district of West Gojjam zone. The data used in this study were temperature, rainfall and (Wheat, teff, 

maize and barley) yield for the period 1997 to 2016 and Origin 07 and Matlab software were used for the analyses purpose. 

The weather parameters were correlated with selected crop yield (descriptive and inferential analysis techniques were used). 

Trend of crop yield and climatic parameters were developed and plotted against time. From this study, there was positive 

correlation between maximum temperature and all selected crop production (Maize, teff, wheat and barley) and there was 

correlation between these selected crop yields and rainfall. There has been variability and none stability of temperature and 

rainfall in the study area, leads to high variability of crop yields from year to year in the study area. This finding has 

demonstrated that, there was an increasing trend of temperature and very slightly decreasing trend of rainfall in Quarit district. 

Teff production was the most sensitive and affected by climate variability. Results showed that crop yield varied regularly with 

climate parameters. It was concluded that climate parameters (temperature and rainfall) vary in time whose effects given high 

variability of crop yield. 
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1. Introduction 

Atmosphere is the blanket of air which composed of both 

permanent and variable gases that surrounds the earth, 

moving both vertically and horizontally causing variation in 

climate and weather events like temperature, humidity, 

atmospheric pressure, wind, precipitation, ultraviolet light, 

and other climate variables that occur over long periods of 

time and change and variability of earth’s climate is due to 

the change of those the variable gases like carbon dioxide, 

methane, ozone and water vapour. Recently, studies have 

realized that greenhouse gases such as carbon dioxide, water 

vapour, ozone, and methane lead to changes in climate 

conditions such as temperature, precipitation, soil moisture, 

humidity, atmospheric pressure and sea levels giving adverse 

effects on ecological systems, agriculture, human health, and 

the economy and the intergovernmental Panel on Climate 

Change forecasts that during this century, there will be an 

increase in the average global surface temperatures by 2.8°C, 

estimates of the increase ranging from 1.8 to 4.0°C. It is 

thought that these increases will be brought about by the 

increase in the atmospheric concentration of greenhouse 

gases. As a result, the natural system would be altered in 

many ways: the frequency of extreme weather events would 

increase, sea levels would rise, ocean currents would reverse, 

and precipitation patterns would change and these changes 

could bring about serious long-term social and economic 

consequences. Specifically, the potential of agricultural 

production and human health will be substantially affected by 

the predicted changes in temperature and rainfall patterns [1]. 

In Ethiopia, meteorological data recorded over the past 55 

years indicated that there has been a warming trend in the 

annual minimum temperature and was increasing at a rate of 

about 0.37°C per decade. The trend of the country’s average 

annual rainfall on the other hand has remained more or less 

constant. Thus, the country is in particular highly vulnerable 

to drought and floods, heavy rains, strong winds, frost, heat 

waves, lightning etc causing food insecurity, land 
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degradation and infrastructural damage and outbreak of 

diseases like malaria, allergies and asthma [2]. It is apparent 

that crop yield primarily depends on weather conditions, 

diseases and pests, planning of harvest operation etc of the 

region. Thus, effective management of these factors is 

important. Annual as well as seasonal crop yield variations in 

Ethiopia can be partly explained by rainfall patterns and 

temperature. According to Agricultural economists, rainfall 

variability greater than 30% is risky for farmers who depend 

on yearly income of crop production [3]. Identified that, in 

Ethiopia climate change reduced yield of wheat staple by 

33% [4]. 

Thus, Amhara region, which taken second in crop 

production in Ethiopia next to the Oromia regional state [5] 

is affected much from climate change and variability. There 

has been no single year with no drought in the eastern part of 

the region since 1950 [6]. Similarly, a study of Ethiopian 

farmers’ vulnerability to climate change across seven 

regional states [7], made clear that, the Amhara region has 

suffered by droughts and floods. The study has identified 

70% of households in 8 districts in West Gojjam zone have 

food security problem [8]. It has been analyzed that West 

gojjam zone temperature, especially minimum temperature, 

is warming at a rate faster than the national average, 

implying increasing evapo-transpiration and hence further 

water shortage in the region [9]. 

The agriculture-climate change and variability connection 

has already become a research theme from global to regional 

or local levels. The research so far effort especially at the 

global level, this is especially a challenge with subsistence 

agriculture since predicting the influence of climate change 

on subsistence farmer households at international level is a 

very difficult task due to standard definitions, lack of bench 

mark data, its location specificity, variations in the 

households’ [10]. 

However, this study had been tried to analyze the effect of 

climate variables (temperature and rainfall) on crops at 

regional level because, analysis of such climatic variables at 

regional level is better than the global one as it is easy to 

identify the problem regarding to the change and variability 

of climate parameters in the area of study. Specifically, this 

study was aimed to analyze the influence of long term inter 

annual variability of rainfall and temperature on crops in the 

selected area of West Gojjam zone, Amhara, Ethiopia by 

using inferential (multiple regression and correlation 

analysis) and descriptive statistical (standard deviation, 

standard anomalies mean and variance) techniques. 

2. Data Sources and Methodology 

2.1. Description of Study Area 

The Ethiopia’s economy is based on the agricultural sector 

because of its contribution to the total income of the country 

and this study aims to assess the effect of rainfall and 

temperature variability’s on the yield of major food crops 

(Wheat Maize, Teff, and Barley) grown in most part of West 

Gojjam of Amara region of Ethiopia country. In fact, that the 

country is extremely vulnerable to climate change and 

variability due to its geographical location, high population 

and low technological resource. This study was conducted in 

Quarit district, West Gojjam zone of the Amhara regional 

state. The Amhara region is located in the north and north-

western part of Ethiopia between latitudes of 9° 20’ and 14° 

20’ North and 36° 20’ and 40° 20’ East longitudes. West 

Gojjam zone is located in the south-western part of the 

Amhara region. West Gojjam zone, which is located in the 

direction at 385 km from Addis Ababa, has a total population 

of 2,474,254 (1,220,477 males and 1,253,777 females [11]. 

 

Figure 1. Location map of the study area. 
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The mean annual temperature of the region ranges from 

22-27°C in the lowlands and between 10 and 22°C in the 

highlands up to 3,000 meters above sea level [12]. The long 

term mean annual rainfall of the region is 1165.2 mm. 

However, areas in the specific study sites received 1100 to 

1360 mm of mean annual rainfall per year [13]. 

2.2. Data Source 

This study aims to assess the effect of climate variables 

(mean annual rainfall and mean annual maximum 

temperature and minimum temperature) variability on the 

yield of major food crops (Wheat, maize, teff and barley) 

grown in most part of West Gojjam of Amhara region of 

Ethiopia country. This study depends on secondary data 

covering period of 1997 to 2016 years. 

The data for study was collected from Amhara, Ethiopia 

metrological data station in the capital city of Amhara region 

in the Bahirdar city and districts’- wise yearly data on the 

yield of the reported crop collected from Agricultural 

development project bureau of west Gojjam Amhara region, 

Ethiopia in Fenotaselam capital city of West Gojjam zone. 

2.3. Methods 

The meteorological time series data collected include; annual 

rainfall, annual minimum and maximum temperature over 

covering period of 1997 to 2016 years. Similarly, the time series 

agronomic data was collected from Amhara region Agricultural 

development project bureau of West Gojjam zone includes; 

district-wise yearly output yields of major crops such as; Maize, 

teff, wheat and barley from 1997 to 2016 years. In this study, 

descriptive statistics, multiple regression, coefficient of variation 

(CV), standard rainfall and Temperature anomalies and 

correlation analysis were used to analyze the findings. The mean 

of ten-year crop yields separately has calculated to evaluate the 

ten-year difference in crop yields in study area due to the effect 

annual rainfall and annual maximum and minimum temperature 

over 1997 to 2016. 

The appropriate annual rainfall and annual temperature 

(maximum and minimum) were captured into Matlab software 

2013 and Origin 7 software. The spread sheet followed the 

series of the year from 1997 to 2016 entry format. 

In order to study yearly variability of rainfall, temperature 

and crop production in the study area, the coefficient of 

variation (CV) has calculated as the ratio of standard deviation 

to the mean�14�. This described as expressed in equation (1). 

Percent Coefficient of Variation (CV%) 

CV =� �⁄ *100%                                   (1) 

Where � and M are standard deviation and mean annual 

rainfall respectively over the period of observations. CV (%) 

values are classified as follows: < 20% as less variable, 20- 

30% as moderately variable, and > 30% as highly variable 

[14]. On the other hand, standard deviation is computed as 

the square root of variance. Using the classification of Reddy 

(1990), the stability of rainfall is examined as follows: when 

standard deviation <10 as very high stabilities, 10-20 as high 

stability, and 20-40 as moderate stability and >40 as less 

stability [15]. Where Standard Deviation (SD) can be 

computed as expressed in Equation (2). 

SD = �∑ 
������
�

���� 	                            (2) 

Where Xi, �� and n are each year value of parameters 

rainfall, the mean value over observation and number of year 

of observation. 

The standard rainfall anomalies (SRA) were calculated and 

graphically represented to evaluate inter annual fluctuation of 

rainfall and temperature in study area as described in equation (3). 

SRA = 

�����

�                                      (3) 

�� , is annual rainfall at time t and ��  is long term mean 

annual rainfall over period of observation in this study and δ is 

the standard deviation of the observation. Based on SRA values, 

these statistics are enable us to determine the dry (-ve values) 

and wet (+ve values) years over study period from 1997 to 2016 

years. To investigate the nature of the trends in the rainfall and 

temperature series, linear trend lines were also plotted for annual 

rainfall, annual temperature (maximum and minimum) and crop 

production using Mat Lab Software (2013). 

Correlation and multiple linear regression methods were used 

to establish the relationship, cause and effect of rainfall and 

temperature characteristics on wheat, barley, maize and teff yields. 

Coefficients of multiple determinations (��) were used to 

determine the percentage of variation explained jointly by the 

rainfall and temperature characteristics. 

Correlation analysis was carried out to determine the 

relationship that exists between wheat yield and each of the 

climatic parameters. The following correlation coefficient 

formula was used to obtain the correlation coefficients. it is 

governed by equation (4). 

��  =

!
"∑ �
�
��̅�∗
%
%�̅��"�&!

'!"∑ ()*)́,�∗!
""�&! ∑ (%%́,�"�&! -

!�                 (4) 

Where, X is yield, Y is climatic variables value, �́ is the 

mean values of yield, .́  is the mean values of climatic 

variables data value and n is the number of observation. 

Pearson Correlation coefficient (�� ) analyses were used to 

analyze the correlation between crop yields with rainfall and 

temperature characteristics. The values of �� , ranges 

between -1 to +1. Correlation coefficient closes to +1 

indicates a strong positive correlation, a correlation 

coefficient closes to -1 indicates a strong negative correlation 

similarly a correlation coefficient of 0 indicates no 

correlation and the associated p-value indicates, the 

significance probability of the correlation ��  to be zero. 

3. Result and Discussions 

Long term variation of annual rainfall and (maximum and 
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minimum) temperature and maize, teff, wheat and barley in 

Quarit district. 

3.1. Trends and Variability Analysis in Quarit District 

For this analysis, rainfall, temperature and crop yield data 

from 1997 to 2016 years have been used and interpreted by 

graphs as follow. To analysis the trends of each variables, the 

data has been fitted linearly by using origin 07 and mat lab 

2013 software. 

 

Figure 2. Annual rainfalls, Annual mean maximum temperature and annual mean minimum temperature against time graph and trend in Quarit district. 

Figure 2 demonstrate that slightly decreasing trends of 

annual rainfall over the study period. From farther analysis, 

the annual rainfall of Quarit was decreased by 62.64mm per 

decade and by 6.3 per year in this time of observation from 

1997 to 2016. Whereas, there has been strictly increasing 

trends of annual maximum temperature and annual minimum 

temperature over the study period. 

From farther analysis, the annual maximum temperature 

and annual minimum temperature of Quarit were increased 

by 1.4ᵒc per decade and 1.76ᵒc per decade and 0.14 per year 

and 0.18 per year respectively in this time of observation 

from 1997 to 2016 in the study area. 

 

Figure 3. Maize, Teff, Wheat and Barley yields in quintals per hectare against time graph and trend in Quarit district. 
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Figure 3 indicate that the trend of cereal crop production in 

the Quarit district, as seen from the crop data, maximum 

amount of crop yields like Maize, Teff, Wheat and Barley 

over the study period were 65 qun/hec in the year of 2009, 20 

qun/hec in the year of 2016, 36 qun/hec in the year of (2011 

and 2011) and 40 qun/hec in the year of 2011 respectively. 

The minimum amount of crop yields was Maize 15 qun/hec 

in the year 1997, Teff 5 qun/hec in the year 1997, Wheat 9 

qun/hec in the year 1998 and Barley 14 qun/hec in the year of 

2011, this result shows that, there was an increasing trend of 

all crops yield over the study period, but yield have been 

varying annually. This is due to varying climatic parameters 

over the study period from 1997 to 2016 in the study area. 

3.2. Statistical Analysis of Long Term Variation of Annual 

Rainfall and (Maximum and Minimum) Temperature 

and Crop Yield in Quarit District 

This method of analysis includes descriptive statistical and 

inferential statistical analysis method that presented in the 

above research method analysis section. Therefore, 

coefficient of variation (equation 1), mean, standard 

deviation (equation 2), standard rainfall anomalies (SRA) 

equation (3) and correlation coefficient (equation 4) and 

regression (coefficient of determination) were used for the 

purpose of analyzing variability, stability, relation of climatic 

variables and crops yield and percentage variability of crops 

yield caused by climatic variables in the study area. Thus, the 

results have interpreted as the following in the tables. 

3.2.1. Descriptive Statistical Analysis 

This result has interpreted by using descriptive statistical 

analysis method given in the method of analysis section of 

this research. Thus, equation (1) and (2) were used to 

analysis the variability and stability of selected climatic 

parameters and crops yield data covering year observation 

period from 1997 to 2016. 

Table 1. Descriptive statistics of annual rainfall, annual temperature and maize, teff, wheat and barley yield over Quarit district during 1997 up to 2016. 

Variables Maximum Minimum Mean Standard deviation Coefficient of variation (CV%) 

Annual rainfall (mm) 1701 611.3 1314 239.4 18.2% 

Annual maximum temperature (°C) 28 24 25.21 1.242 4.9% 

Annual minimum temperature (°C) 16.2 9.7 11.56 1.676 14.5% 

Maize yield 65 15 33.25 13.562 40.78% 

Teff yield 21 5 12.05 5.29 43.9% 

Wheat yield 36 9 22.75 8.88 39% 

Barley yield 40 14 24.6 7.04 28.62% 

 

Table 1 shows maximum amount of annual rainfall 

(1701mm), annual maximum temperature (28°C), annual 

minimum temperature (16.2°C), Maize yields (65qun/hect), 

Teff yields (21qunt/hect), Wheat yields (36 qun/hect) and 

Barley yields (40 qun/hect) seen in the year of 1999, 2016, 

2016, 2009), 2013, 2011 and 2011 respectively and minimum 

amount of annual rainfall (611.3mm), annual maximum 

temperature (24°C), annual minimum temperature (9.7ᵒc), 

Maize yields (15qunt/hect), Teff yields (5 qunt/hect), Wheat 

yields (9 qunt/hect) and Barley yields (14 qunt/hect) is seen 

in the year of 2012, (1999, 2000,2001 and 2008), 2007, 1997, 

1997, 1998 and 2001 respectively. This result demonstrates 

that, maximum amount of crop yields (Maize, Teff, Wheat 

and Barley) are mostly recorded with maximum amount of 

the maximum annual temperature, therefore, Maize, Teff, 

Wheat and Barley production is increased with an increase in 

the annual maximum temperature. 

Coefficient of variability of annual rainfall, annual 

maximum temperature and annual minimum temperature is 

18.2%, 4.9% and 14.5% respectively. According to Hare 

(1983), CV (%) values are classified as follows: < 20% as 

less variable, 20- 30% as moderately variable, and > 30% as 

highly variable. Thus, from the results, it indicates less 

variability of annual rainfall and annual temperature and 

standard deviation demonstrated that none stability of rainfall 

and temperature patterns in Quarit district. 

Coefficient of variability of Maize, Teff, Wheat and Barley 

is 40.78%, 43.9%, 39% and 28.62% respectively. This result 

shows, high variability in crop production in the study area 

and maize and Teff yields are the most variable one, 

therefore, maize and Teff yields were the most affected by 

climate variability in the study area and in general, less 

variability in annual rainfall and annual temperature may 

cause high variability in crop production. 

3.2.2. Inferential Statistical Analysis 

Pearson correlation coefficient and coefficient of 

determination has been used to analysis the relation between 

selected crops and climatic parameters, and percentage of 

crop production affected by climatic variables and the result 

has processed by using equation (5) presented in the research 

method section. 

Table 2. Regression Analysis for crops and Annual rainfall in Quarit district. 

CROP R /0  P value of annual rainfall 

Maize -0.032 0.001 0.89 
Teff -0.138 0.02 0.56 

Wheat -0.24 0.06 0.30 

Barley -0.087 0.008 0.71 

Table 2, represents the regression analysis between annual 

rainfall and crop production like Maize, Teff, Wheat and 

Barley in Quarit district. It shows that the coefficient of 

determination of Maize (0.001), Teff (0.02), Wheat (0.06) 

and Barley (0.008) with the probability of correlation 

coefficient R to zero for Maize (0.89), Teff (0.56), Wheat 

(0.30) and Barley (0.71). This results show that the 

percentage variability of Maize (0.1%), Teff (2%), Wheat 
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(6%) and Barley (0.8%) was due to annual rainfall in Quarit 

district and P value of crop production indicate that there was 

high probability of getting R zero. From this regression 

analysis crop production was less affected by annual rainfall 

and there was no strong relation between annual rainfall and 

crop production like Maize, Teff, Wheat and Barley in Quarit 

district, therefore, crop production was affected due to other 

factor those determining the yield of crop. 

Table 3. Regression Analysis for crops and Annual maximum temperature in 

Quarit district. 

CROP temperature R /0 P value of Annual maximum 

Maize 0.5 0.25 0.024 
Teff 0.85 0.72 0.0001 

Wheat 0.4 0.16 0.072 

Barley 0.4 0.16 0.088 

Table 3, represents the regression analysis between annual 

maximum temperature and crop production like Maize, Teff, 

Wheat and Barley in Quarit district. 

It shows that, the coefficient of determination of Maize 

(0.25), Teff (0.72), Wheat (0.16) and Barley (0.16) with the 

probability of correlation coefficient R to zero for Maize 

(0.024), Teff (0.0001), Wheat (0.072) and Barley (0.088). 

This result show that the percentage variability of Maize 

(25%), Teff (72%), Wheat (16%) and Barley (16%) was due 

to annual maximum temperature in Quarit district. 

P value of crop production indicates that, there was less 

probability of getting R zero. From this regression analysis 

crop production was affected by annual maximum 

temperature and there was strong relation between annual 

maximum temperature and crop production like Maize, Teff, 

Wheat and Barley in Quarit district. However, from this 

analysis Teff production was the most affected by annual 

maximum temperature than the other and annual maximum 

temperature was significant for Maize, Wheat and Barley in 

Quarit district, therefore, farmers should cultivate those 

adapting maximum temperature. 

Table 4. Regression Analysis for crops and Annual minimum temperature in 

Quarit district. 

CROP R /0 P value of Annual minimum temperature 

Maize 0.39 0.15 0.089 

Teff 0.74 0.55 0.00015 

Wheat 0.36 0.13 0.115 

Barley 0.5 0.25 0.033 

From the table, it demonstrates that regression analysis 

between crop production and annual minimum temperature in 

Quarit district. It represents that the coefficient of 

determination of Maize, Teff, Wheat and Barley are 0.15, 0.55, 

0.13 and 0.25 respectively with P value of 0.089, 0.00015, 

0.115 and 0.033 respectively. This result shows that 15%, 55%, 

13% and 25% variability of Maize, Teff, Wheat and Barley 

yield due to annual minimum temperature and the other 

percent is not due to annual minimum temperature and the 

probability of R to be zero is very less indicating that there was 

strong relation between crop production and annual minimum 

temperature. Thus, crop production was affected by variability 

of annual minimum temperature in Quarit district. 

From regression analysis Teff is the most affected by 

annual minimum temperature than the other. Therefore, Teff 

production is the most sensitive to temperature variability in 

Quarit district. 

Table 5. Correlation analysis in Quarit district. 

Types of 

crop 

Annual 

rainfall 

annual minimum 

temperature 

annual maximum 

temperature 

Maize -0.032** 0.39** 0.5 

Teff -0.138* 0.74 0.85 

Wheat -0.24 0.36 0.4*** 

Barley -0.087** 0.5 0.4*** 

Significant at 0.5(*), significant at 0.8(**), significant at 0.6(***), 

significant at 0.5 

As presented in table 5, it indicates that the correlation 

value of annual maximum temperature and minimum 

temperature against all selected crop yield are positive, it 

indicates an increase or decrease in minimum and maximum 

temperature lead to the same result an increase or decrease in 

yield of these selected crops and annual rainfall is negatively 

correlated with all selected crop yield, in this study area. 

Implying that increasing or decrease of rainfall leads the 

contradicting effect (decrease or increase) on the yield of 

those selected crop (Maize, Teff, Wheat and Barley) in Quarit 

district. 

The correlation value of annual maximum temperature and 

annual minimum temperature against all selected crop yield 

are positive, whereas, annual rainfall is negatively correlated 

with the entire selected crop yield in this study area. 

Therefore, the yield of Maize, Teff, Wheat and Barley were 

increasing with temperature, however, the amount of crop 

yields were not adequate this may be due to decreasing in 

rainfall in the study area. Moreover, decrease in rainfall and 

an increase in temperature may lead drought and 

infrastructural damage in this area of study in the future. 

3.2.3. Standard Rainfall Anomalies (Fluctuation from 

Mean Value per Standard Deviation) Against Time 

Graph 

The purpose of this analysis was for determination of dry 

and wet years passed in the study area during the time of 

observation from 1996 to 2016. For this analysis, standard 

rainfall anomalies equation (3) in the method of analysis was 

used and the result has been interpreted in the figure 4 

bellow. From this result, negative anomalies indicate dry year 

and positive anomalies indicates wet year during study times. 

Figure 4 indicates, projected Year to year variation of 

annual rainfall for Quarit and it is expressed in terms of 

normalized rainfall anomaly. As it can be depicted in the 

figure, Quarit and the surrounding region is expected to 

experience both unusual wet and dry years than the 

climatologically conditions year between 1997 and 2016 and 

highest negative anomalies occurred in 2002 (-1.5) and in 

2012 (-3) these are dry year in Quarit district. From the trend 

lines of the annual rainfall, there will be a clear indication of 

a slight decrease in rainfall trend. 
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The finding revealed that annual rainfall amount decreased by about 62.64 mm per decade and by 6.3 per year in study period. 

 

Figure 4. Standard rainfall anomalies in Quarit district. 

4. Conclusion 

From this study, there was positive correlation between 

maximum temperature and all selected crop production 

(Maize, Teff, Wheat and Barley). Whereas, there was 

negative correlation between these selected crop yields and 

rainfall in Quarit district and coefficient of determination 

shows, crop yield was affected by the variability of annual 

maximum and minimum temperature in Quarit district. The 

result shows, there has been variability and no stability of 

Temperature and rainfall. Thus, it leads to high variability of 

crop yields from year to year in the study area. 

This finding has demonstrated that, there was an 

increasing trend of temperature and very slightly decreasing 

trend of rainfall in Quarit district. Moreover, there was 

variability of temperature and rainfall from year to year that 

lead to high variability of crop yield over the study period. 

In these study area, Teff production was the most sensitive 

and affected by climate variability than maize, Wheat and 

Barley. Although the affect was more for Teff, all crop yields 

were affected by the variability of temperature in the study 

area. In Ethiopia, meteorological data recorded over the past 

55 years indicated that there has been a warming trend in the 

annual minimum temperature and was increasing at a rate of 

about 0.37°C per decade and the trend of country’s average 

annual rainfall has remained more or less constant and it is 

characterized by a high degree of spatial and temporal 

variability�2�. 
However, this finding has analyzed that the annual 

minimum temperature has been increased by 1.4°C per 

decade in Quarit. This indicates highly increasing 

temperature in the study area than the meteorological data 

recorded over past 55 years and annual rainfall has decreased 

by 62.6mm per decade in Quarit district. This will may take 

the study area under food insecurity, infrastructural damage, 

water shortage and health problem So that, climatologist 

should emphasize to give forecasting mechanism and 

agronomist should inform adaptation strategies for the 

farmers of study area. Moreover, the government must give 

emphasize on about the climate of the country since life is in 

the climate. In fact, there is burning of forest frequently for 

unknown reason in different area in Ethiopian, this may lead 

our country’s climate condition to be unstable and change. 

Thus, such activity should be emphasized to stop by the 

government of the country because its effect can distribute to 

the whole regions and it may lead to uncontrollable climate 

change risk in the country. 
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