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ABSTRACT 
 

Agricultural production is susceptible to weather and climate. Pakistan is also 
facing the severe impact of climate change which results into floods and low 
agricultural production. Hilly and mountainous regions of Northern Khyber 
Pakhtun Khwa (KPK) province are more vulnerable to climate change. 
However, little information is available on the impact of climate change on 
agriculture in the mountainous regions of KPK. This paper illustrates the 
impact of climate change on agriculture in the Kaghan Valley. A study was 
conducted in the Institute of Agricultural Extension and Rural Development, 
University of Agriculture, Faisalabad during the year 2012. Kaghan Valley of 
district Mansehra of KPK, Pakistan was selected as study area. The 
respondents were selected through multistage random sampling. The results 
showed that majority (65.8%) of respondents belonged to middle age (35-50 
years). The education level of respondents was low as more than half (55.83%) 
of them were found illiterate. The results showed that the most significant 
impact of climate change was high temperature (M=3.85), high rate of 
precipitation (M=3.75), pattern of rainfall and temperature (M=3.75), 
deforestation (M=3.61) and floods (M=3.51). A large majority (67.5%) of 
respondents started cultivating multiple crops as adaptation strategy against 
climate change. It is recommended that heat and moisture tolerant varieties 
should be introduced to conserve agriculture against the drastic impact of 
climate change. There is need of creating awareness among the people for 
their capacity building to cope with climate changes. Alternate source of fuel 
must be provided to the people to conserve forest and ultimately to reduce 
impacts of climate change. 
 

KEYWORDS: Adaptation strategy; agriculture; climate change; Kaghan; 
Pakistan. 

 

INTRODUCTION 
 

Climate change refers to any change in climate overtime, whether it is due to 
natural variability or as a result of human activity (4). It also refers to a 
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change in weather persisting for decades or longer, as a result of human 
activity that alter the composition of atmosphere i.e. green-house gas 
emissions (9). Warming in present scenario is primarily caused by human 
activities which results in increase of green house gases like carbon dioxide 
(CO2), nitrous oxide (NO2) and methane (CH4). The burning of fossil fuels 
releases CO2 in very large amount and only half of it is absorbed by the 
oceans, plants, trees and rest of it is mounted up in atmosphere (1). 
 
According to fourth assessment report, 2007, Intergovernmental Panel on 
Climate Change (IPCC), warming of climate system is unequal, as evident 
from observations of increase in global average of ocean temperature, 
widespread melting of snow and ice, and rising global sea temperature (4). 
 

Pakistan is heavily populated country with less than 5 percent of area under 
trees and forests. It consists of vast areas having very high average 
temperature. Even small increase in average temperature can cause 
abnormal weather changes leading to flash floods (2). In hilly and 
mountainous regions of KPK and non irrigated (barani) areas of northern 
Punjab, floods have caused an extensive damage to the crops, livestock and 
infrastructure in the area and hence made the people more vulnerable in 
these regions. Excessive rainfall resulted in a poor crop production in 
highland of KPK but seasonal rainfall remained normal during the winter 
season across the region. However the mean temperature is observed 
slightly above normal temperature during the winter season across the region 
(13). 
  
Climate changes have its negative impact on agriculture (crop and 
livestock).Thus the yield of many crops is being threatened severely due to 
this increase in temperature, so in future it will be more difficult to feed the 
growing population (9). Negative impact of climate change on crops and 
livestock poses a great threat to food security. A major challenge lies in 
growing demand for agricultural products with sustainable agricultural 
development.  Increase in temperature also results in increasing pests attack 
and diseases which results in low crop production. Climate change negatively 
affects the livestock production by reducing the availability of feed and 
fodder. Some of the predicted impacts of climate change include increased 
variability in monsoon and winter rainfall patterns, increase in average 
temperatures, warmer winters, deteriorating ecosystems, the depression of 
glaciers in the Himalayas; and increased frequency of climatic extremes 
events like floods, cyclones, and droughts (7). Climate change has 
significantly affected the livelihood of the people as it is difficult for the people 
especially farmers to adopt the practices according to climate change (3). 



Impact of climate change on agriculture 

J. Agric. Res., 2014, 52(4) 

599

Recent changes in temperature and heavy rainfalls have severely affected 
the livelihoods of small farmers because their livelihoods mainly depend on 
the natural resources and availability of these natural resources depend on 
moderate climate (11). In this context the main objective of this study is to 
identify the impact of climate change on agricultural production in the study 
area. 
 

METHODOLOGY 
 

This study was conducted in the Institute of Agricultural Extension and Rural 
Development, University of Agriculture, Faisalabad, Pakistan during the year 
2012. The Kaghan Valley of district Mansehra in KPK province was selected 
as study area purposively because this is mountainous area and such areas 
are fragile and directly affected by climate change (12). Four union councils 
i.e. Kaghan, Ghanool, Kawai and Mahandhri of Kaghan Valley were further 
selected for this study. 
 
Farmers of this area were served as the population of study. Two of four 
union councils (Kaghan and Kawai) were chosen through simple random 
sampling because of homogenous population. Then, from each union council 
three villages were selected through simple random method. From Kaghan 
Union council (UC), three villages Kaghan, Lari and Batakundi were selected 
by using simple random sample technique. From Kawai UC, three villages 
Kawai, Paras and Bella Balseri were selected randomly. From each selected 
village, 20 respondents were selected randomly thereby making a sample 
size of 120 respondents. Demographic characteristics, climatic impact on 
agriculture and adaptation strategies were the parameters under this study. 
Mixture of qualitative and quantitative methods were used for the data 
collection.  
 
An interview schedule was developed to obtain quantitative data which was 

pre-tested for its reliability and validity. Cronbach's alpha was calculated and 

found satisfactory for its validity. As a result of pre-testing, necessary 

amendments were made to give final shape to interview schedule. The 

farmers were approached at their farms and homes. Although the interview 

schedule was in English but interviews were carried out in local and Urdu 

language to make it easy for communication and required information was 

obtained with maximum accuracy. The quantitative data were analyzed with 

the help of Statistical Package for Social Sciences (SPSS). Descriptive 

statistics was used for the interpretation of data. 
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RESULTS AND DISCUSSION 
 

Demographic characteristics 
 

Age of respondents: Age is the important factor which affects the adoption 
behavior of the respondents (5). The respondents were asked about their 
own age.  
 

Table 1. Distribution of the respondents according to their age. 
 

Age (years) Frequency 
(f) 

Percentage 
(%) 

Up to 35  18 15.0 
35-50  79 65.8 
Above 50  23 19.2 
Total 120 100.0 

 

The data (Table 1) show that majority (65.8%) of respondents were between 
the age of 35-50 years, and only 15.0 and 19.2 percent of the household had 
age upto 35 and above 50 years, respectively. These results show that more 
than half of the respondents were of middle aged. It illustrates that majority of 
farmers in the study area, who were involved in farming, had age between 
35-50 years. 
 

Education: Education plays an important role in individual’s personality 
development and also plays a vital role in nations building as there is strong 
relationship between education and economic development (5). So the 
respondents were asked about their education level. 
 

Table 2. Distribution of respondents according to their education. 

 
Education (years of schooling) Frequency (f) Percentage (%) 
Illiterate (0) 67 55.83 
Primary  (5) 33 27.5 
Middle    (8) 16 13.34 
Matric (10) 4 3.33 
Above matric (above 10) 0 0.0 
Total 120 100.0 

 
The data (Table 2) depicted that a simple majority (55.83%) of head of 
households were illiterate followed by head of household (27%) who had only 
primary education and 13.34% of respondents had education upto middle. 
Very few (3.33%) of respondents had education upto Matric. It was observed 
that schools are very far away from the villages and children’s had to cover a 
long distance to reach to schools. Females had to face many problems 
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regarding education as their tradition doesn’t allow them to go to school when 
they become young. Besides there is also lack of facilities in schools which 
negatively affects the learning of students. The college and female high 
school does not exist in the valley and they have to go to Balakot and 
Mansehra to get education and their parents hardly bear their expenses. 
Education is very important in building capacity of rural poor to escape from 
poverty and hunger by their own, but lack of education make those people 
more vulnerable to climate change and food security. 

 
Impact of climate change on agriculture 
 
Climate change has very irreversible impact on agriculture in mountainous 
regions which disturbs their livelihoods in a very negative way, hence 
threatening their food security. Moreover, in these areas farmers have small 
landholdings and terrace farming is practiced. They have not enough 
resources to cope with the daunting challenge of climate change (6). In this 
regard the farmers were asked to rate the different impacts of climate change 
on agriculture on a likert scale (1 = no extent, 2 = little extent, 3 = some 
extent, 4 = great extent). 
 
Table 3. Mean, standard deviation and ranking of different variables related to 

agriculture. 

 
Variables Means SD Rank order 
High temperature 3.85 0.423 1 
High rate of precipitation 3.75 0.583 2 
Pattern of rainfall and temperature 3.75 0.583 3 
Deforestation 3.61 0.639 4 
Floods 3.51 0.870 5 
Attack of pests and diseases 3.44 0.765 6 
Long duration of winter 3.16 0.810 7 
Lack of vegetation/pastures 2.99 0.930 8 
Destruction of wild life ecosystem 2.90 0.640 9 
Heavy snowfall 2.89 0.807 10 
Drought 2.84 0.608 11 
Loss of farmland due to floods 2.82 0.755 12 
Soil erosion 2.81 0.964 13 
Long duration of summer 2.77 0.807 14 
Post-harvest losses due to climatic variability 2.73 0.952 15 
Shortening of crops life cycle 2.50 0.935 16 
Crop destruction by high speed winds 2.33 0.714 17 
Lack of water supply 1.85 0.729 18 
Decrease in soil fertility 1.71 0.585 19 
Heavy weed growth 1.69 0.754 20 
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The data (Table 3) reveal that most significant perceived impacts of climate 
change on agriculture faced by the farmers were high temperature (M = 
3.85), high rate of precipitation (M = 3.75), uncertain pattern of rainfall and 
temperature (M = 3.75), deforestation (M = 3.61), floods (M = 3.51), attack of 
pests and diseases (M = 3.44) and long duration of winter (3.16). The data 
also depict that farmers individual scores regarding their perception about 
climate change and its impact on agriculture did not differ from their mean 
values as standard deviation of all variables is less than one. Warming in 
contemporary situation is predominantly caused by human activities which 
results in increase of green house gases. The burning of fossil fuels  
releases carbon dioxide in very huge amount into the atmosphere and only 
half of it is absorbed by the oceans, plants, trees and rest of it is mounted up 
in atmosphere.  
 
During the group discussion, farmers reported that temperature is raising 
gradually which results in increasing the growing season of crops and also 
shortens the reproductive phase of crops. Increase in temperature would 
results into low yield of cereals crops due to shortening period of crop 
development. It also has its negative impact on livestock because young 
animals are susceptible to high temperature as compared to adult animals 
which is considered to be the big hurdle for the farmers to rare farm animals. 
Martin (6) concludes that in KPK province of Pakistan, climate change is 
clearly visible during the last century. He found that temperature is 
considerably increasing in the months of autumn and winter in high altitudes 
of North West Pakistan where growing season is too short for crops to reach 
maturity. More than normal rainfall also has its severe impact on agriculture 
development and livelihood of people in rural areas. High intensity of rainfall 
leads toward floods and soil erosion which results in delaying harvesting of 
crop and sowing of next crop which ultimately lead to poor crop production. 
During discussion with farmers it was revealed that rainfall has increased as 
compared to last few decades which negatively affected their agriculture and 
food security. As one of the respondent reported that “Heavy rainfall badly 
affects our crops and livestock by decreasing crop production and caused 
different crop diseases”. 
 
Uncertain patterns of temperature and rainfall not only damage the crop but 
also create confusion among people. Majority of the respondents feel that 
climate of the area is changing but they don’t stop cutting trees which lead to 
deforestation in the area and this situation is really alarming. As the forest 
wood is primarily used for cooking purposes by the local people. This 
excessive use of wood for cooking purpose poses a major threat to the forest 
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of that area which plays an important role in environmental sustainability. 
Majority of the respondents told that they use wood not only for their cooking 
purposes but also to keep themselves safe from cold in the winter season. As 
one of the respondents said that “We have to cut wood for our cooking 
purpose and also for hugging fire because we have no cheaper alternative”. 
 
Hence, it is clear that farmers cut the wood consecutively for their daily use 
but don’t plant trees which lead to deforestation in the area and consequently 
the people become vulnerable to climate change. Shahbaz et al. (14) 
suggested that local realities must be analyzed and local stakeholders must 
take into confidence. To develop a sustainable forest policy as without careful 
study of situation at village level it is impossible to conserve forest due to 
reason that livelihood of majority of the individuals is associated with forests. 
This deforestation also results in to floods which is a serious threat to 
agriculture production. Kaghan valley is a mountainous area and small 
increase in temperature results into the melting of snow from the mountains 
which leads to the flash floods (1). Discussion with farmers revealed that 
floods not only deteriorated the quality of water but also results in destruction 
of roads and other substantial infrastructure. 
 
Long duration of winter was also reported significant by the farmers of 
Kaghan Valley as the winter is very difficult for them. Due to heavy snow and 
rainfall, winter has become most severe and its long duration has negative 
impact on agriculture as it causes diseases among crops, shortage of fodder 
for livestock, delays the harvesting and sowing of crops which ultimately 
decrease crops yield (8). As the winter in study area are very severe and 
agriculture production fails to fulfill their needs, majority of the people migrate 
to low land areas to sustain their livelihoods and to make themselves save 
from the negative impact of climate change. Left over people in the valley 
store food for entire winter season because heavy snowfall did not allow 
them to grow crops. During focus group discussion with the farmers it was 
observed that climate change poses a great threat to agriculture in the area 
and causes poverty and food insecurity and the farmers have limited 
livelihoods opportunities. 
 
Adaptation strategies 
 
The study area being mountainous provides limited resources for the people. 
It reduces vulnerability of people due to many climatic events which disturb 
their livelihood time by time (9). So, different adaptation strategies were being 
followed by the respondents which are shown in Table 4. 
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Table 4. Distribution of respondents according to their adaptation strategies. 
 

Adaptation Strategy Yes No 

Frequency 
(f) 

Percentage 
(%) 

Frequency 
(f) 

Percentage 
(%) 

Plant trees 22 18.33 98 81.66 

Stop cutting trees 10 8.33 110 91.66 

Store water  0 0.0 120 100.0 

Use less water 3 2.5 117 97.5 

Shift from crop to livestock 6 5.0 114 95.0 

Shift from single to multiple crops 81 67.5 39 32.5 

 
Participants were asked about the strategies which they adopt to keep them 
safe from the negative effects of climate change. A large majority (67.5%) 
reported that they start growing multiple crops like wheat, maize, potato and 
peas in one field to cope with climate change, while 18.33 percent of the 
respondents plant trees. Only 8.33 percent of respondents stopped cutting 
trees and very few respondents (5.0%) shift from crop to livestock. One of 
the respondents said that “Climate change posed a very bad impact on our 
agriculture. Increased temperature, heavy precipitation and long duration of 
winter caused many diseases, delay harvesting, sowing and ultimately 
decrease our yield”. 
 
However, a majority has shifted from single to multiple crops to cope with 
climatic extremes. However, the land holding in this area is very small and if 
their crop destroys by the climatic extremes it will be extremely difficult for 
them to sustain their livelihoods. As Martin (6) explained that in upper 
Kaghan Valley, farmers grow potato and peas alongwith maize in their fields, 
while in lower part of valley farmers grow beans, walnuts and vegetables 
alongwith wheat and maize. 
 
Majority of population (91.66%) did not stop cutting trees which is really 

disturbing situation. An over whelming majority (81.66%) of respondents 

reported that they had never planted trees in their area. So if this trend is 

going on it will cause a major problem to their resources and results in to 

climatic extremes. There is dire need to conserve water as the climate 

change indicators like irregular pattern of rainfall, and rise in temperature 

negatively affect the ingenuous drinking water systems which are used by the 

large population in South Asia (10). However, it was found that there is no 

trend of water storage in the study area and very few respondents told that 

they use less water .There is need in technological advancement of water 

supply system and to create awareness about water conservation. 
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CONCLUSION AND RECOMMENDATIONS 
 

 

The study concludes that high temperature, heavy rainfall, patterns of 
temperature and rainfall, deforestation, floods and long duration of winter 
were the most considerable factors which had harmful impact on the 
agriculture in study area. It is recommended that heat and moisture tolerant 
varieties should be introduced by the Agriculture Department to conserve 
agriculture from drastic impact of climate change. There is also need to 
create awareness among the people of study area for enhancing their 
capacity to cope with climate change. In this regard Agriculture Extension 
Department and NGOs can play their role. Most important there is need to 
provide alternate source of fuel to the people to conserve forest and 
ultimately to reduce the impacts of climate change for increasing agriculture 
production. 
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