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Abstract: Rural economy mostly depends on agriculture sector. The people residing in rural areas largely rely
on farming for their livelihoods. In Pakistan the agriculture sector is the most vulnerable to climate change as
majority of the poor people reside in rural areas and depends on agriculture especially in mountainous areas.
These areas are highly food insecure as compared to the other areas of the country. The present study was
designed to determine that climate change play any role in enhancing food insecurity with special reference to
mountainous area district Mansehra. Total 120 respondents were selected from three localities with equal
proportion. The results showed that majority (38.33%) of the respondents depend on agriculture profession
for their livelihoods. Climate change enhanced food insecurity through different ways and means. Out of these
means through decrease in production of crops, fruits and vegetables was at the top with highest mean value
(M=2.78) followed by water shortage, changes in rainfall intensity, increase intensity of floods, soil erosion and
degradation and loss of different physical and human assets having mean value 2.73, 2.64, 2.59, 2.47 and 2.43,
respectively. It was concluded that agriculture extension wing should play his role in increasing awareness
among rural farming community about different adaptation strategies regarding rapid climate change in the
region.
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INTRODUCTION regarded as hungry (Bankus et al., [3]). The major portion

Food security is  defined as the condition when all countries [4].
the people have physical and economic access towards Food insecurity and poverty are the two interrelated
safe and healthy food in order to meet his/her daily food terms which are closely linked with each other as poor
requirements [1]. In addition, if a person didn’t have people didn’t have enough resources to be food secure
access to healthy and nutritious food to maintain his/her and this condition makes poor people more vulnerable to
nutritional needs, that person referred to as food insecure. physical and economic shocks including changes in
The physical  availability of food depends upon the climatic conditions [5]. As in the mountainous areas of
nature and kind of production of food and its access is Pakistan  (Khyber  Pukhtunkhwa province)  majority of
determined by sources of income, total income of the farmers have small land holdings and climate changes
household, living conditions and many other factors as have adverse  negative impacts on the livelihoods of
described by Suleri and Haq [2]. In availability of food these small farmers as they have no alternate income
purchasing power of an individual also play a significant sources in order to secure their livelihoods [6]. Moreover,
role as it leads to huger. According to an estimate majority in these areas farming is much difficult due to lack of
of world’s population is  highly food insecure as about resources and topography of the area and climatic
900 million people go to sleep without food and are extremes   also   add   up  the food  insecurity  situation  in

of these food insecure people is from developing
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the  region which  in turn increases rural  poverty  [7]. Research Instrument for Data Collection: Qualitative
This situation compels the people of these areas to secure
their livelihoods through other means and methods and
also to reduce food insecurity [8].

People residing in rural areas heavily depend on
agriculture and climate change has significant negative
impacts on the agricultural production globally [9, 10].
Green house gases emissions, earth warming and
increasing sea levels are the reasons of climate change
[11]. The changes in climatic conditions resulted in
lowering the farm production thereby increasing poverty
and ultimately increasing food insecurity (Mall et al.,
[12]). It is worth mentioning here that food insecurity in
Pakistan is increasing in Pakistan since 2003 due to one or
many reasons. Out of these reasons change in climatic
conditions is also one  of  them as reported by Ahmad
and Iqbal [13] and [14] Safdar, (2012c). With special
reference to mountainous areas of Pakistan change in
environmental  temperature  and change in the intensity
of rainfall have adverse bad impacts on the livelihoods of
rural dwellers that totally depend on farming and natural
resources to secure  their livelihoods which in turn
depend upon climatic conditions [15] (Sadaat and
Saifulislam, 2011). This situation also disturbs the
livelihood options of rural people. To determine the factor
of climate change in increasing food insecurity in these
mountainous areas, the current study was designed.

MATERIALS AND METHODS

Study    Area:    The   study  was     conducted   in district
Mansehra  of      Khyber     Pukhtunkhwa     province.
The province is famous for high mountains and dense
forest cover [16].

Sampling Procedure and Selection of Study Respondents:
Multistage  sampling  technique was used for the
selection of study respondents. District Mansehra
comprises of 3 tehsils which are Mansehra, Oghi and
Balakot. In the next step 40 rural head of households were
selected as the study respondents from each of the three
tehsils, thus making a total number of 120 respondents.

Sources of Data Collection: Both primary and secondary
sources of data collection were used keeping in view the
demand of research study.

Research Methods: Both qualitative and quantitative
research methods were used in the current research study.

data were  collected through key informant interviews
with the help of an interview guide and quantitative data
were collected with the help of structured interview
schedule. The interview schedule was pre-tested before
final data collection. The reliability and validity of
research instrument was also checked.

Data Analysis: The qualitative data were analyzed
through content analysis method while on the other hand
quantitative data were analyzed through computer
software Statistical Package for Social Sciences (SPSS) for
tabulating results and drawing conclusions and
recommendations.

RESULTS AND DISCUSSION

This section cover the interpretation of results
obtained from the study.

Rise of Temperature as an Indicator of Climate Change:
There are many indicators of climate change. Out of these
rise in temperature is the most important one. In view of
its importance the data regarding the mean temperature of
the last ten years (last decade 2000 to 2010) were collected
from Pakistan Meteorological Department (PMD) and
illustrated in the figure given below:

Figure  1  referring  the temperature fluctuations
clearly indicates the temperature increase in study area.
The ups and down of line depicted in graph is nomination
of rise and fall of temperature. In addition, major trend of
line is inclined toward rise of temperature. In year 1999
temperature was stagnant representing the annual mean
value of 25.5 meanwhile line shows increasing curve in
next couple of years. In 2003 because of severe climatic
change and heavy rainfall temperature remain lowers than
previous temperature as the line indicates. When we talk
about 2005 when northern areas faced devastating
earthquake along with heavy rain fall outbreak and
temperature came down as the lowest mean value 22.5
represents. In this year temperature was lowest of the last
decade. After the rehabilitation of peoples and activities
temperature again faced rise and still it is increasing as in
previous couple of years it has  reached to the maximum
of the decade. These results are similar to those of [1]
where  he  intimated  the   erratic temperature conditions.
It is obvious on the basis of these previous facts in
upcoming years it will increase more and more.
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Fig. 1: 
Source: Pakistan Meteorological Department

Fig. 2: 
Source: Pakistan Meteorological Department

Fig. 3:
Source: Field Survey 2013
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Rainfall as indicator of Climatic Change: Figure “we have very limited agricultural land and
indicates  the  rainfall as  an  indicator to climate change. majority of this land is uneven. Only farming is not
It appears from the picture that rainfall  pattern  is varied sufficient to meet our daily requirements. For this
in last decade. Within the decade in 2003, 2006 and 2008 purpose we have to earn money from some other
rainfall is prominent especially in 2005-06 when non-farm income sources. And out of these non-farm
earthquake  prevailed  in northern  areas  of Pakistan. sources daily wage labour and driving is very much
After 2008 rainfall is on decline as bending curve common”
indicates. Explanation clearly shows that rainfall is
declining and temperature is increasing resultantly The above captioned remarks confirmed the results
changing the climate change. obtained by [1] while working on adaptation strategies in

Sources   of    Income:    Income    sources    are   referred Kaghan Valley, District Mansehra. The research studies
to   as    the    means    and    strategies   to   earn  money also showed that non-farm income sources facilitate
for   healthy  living.   The   respondents   in   the  study farming community to purchase farm inputs for better farm
were asked questions to identify their main source of production [18].
income and the data in this regard is given in following
figure: Food insecurity and Climate Change: Rural people

The data given in figure given above shows that depend upon agriculture for their livelihoods. And climate
farming was the main source of income for majority change has adverse impacts on agriculture which
(38.33%) of the respondents. This showed that rural ultimately enhance the food insecurity of the rural
people  heavy  relied  on  farming  for  their  livelihoods. community (Karl and Trenberth, 2003) [19]. Climate
But due to the small land holdigs and substandard change is responsible for enhancing food insecurity
farming in the research area rural people bound to adopt especially in mountainous areas because they are more
other non-farm income sources alongwith on-farm income vulnerable to climate, economic and physical shocks
sources mean farming [17]. Due to this reason about 35% (IFPRI, 2012) [20]. In the present study, the respondents
of the respondents said that both farming and non- were asked questions to identify different ways and
farming were their sources of income. As during key means which are responsible for increasing food
informant qualitative interviews one of the informants insecurity in the region and the data in this regard is
said: tabulated in table 1 given below:

the realm of climate change with special reference to

Table 1: Different ways by which climate change enhance food insecurity

Different ways by which climate change enhance food insecurity Disagree (1) Undecided (2) Agree (3) Mean SD

Decrease in production of crops, fruits and vegetables 0 26(21.7) 94(78.3) 2.78 0.414
Water shortage 1(8) 31(25.8) 88(73.2) 2.73 0.467
Change in rainfall intensity 0 43(35.8) 77(64.2) 2.64 0.482
Increase intensity of floods 17(14.2) 15(12.5) 88(73.3) 2.59 0.728
Soil Erosion and degradation 32(25.8) 2(1.7) 86(71.5) 2.47 0.879
Loss of assets 29(24.2) 10(8.3) 81(67.5) 2.43 0.857

Source: Field Survey 2013 Note: Values in Parenthesis are Percentages

Table 2: Correlation analysis between livelihood indicators and climate change indicators

Climate Change Indicators
----------------------------------------------------------------------------------------------------------------------------------------------------
Increased Intensity Soil Erosion and change in 

Livelihoods indicators of floods Loss of assets degradation Intensity of rainfall rainfall pattern

Ground Water shortage 0.409 0.225 -0.230 0.028 -0.120** * *

Decrease in production of crops, 
fruits and vegetables -0.241 -0.325 -0.335 0.018 0.018** ** **

Change in rainfall intensity -0.277 0.563 0.657 -0.069 -0.039** ** **
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The data given in Table 1 showed that climate change “Couple of years ago rainfall used to occur
enhance  food  insecurity  by  decreasing  production  of frequently after three  or five days fulfilling the
crops, fruits and vegetables having highest mean value water requirements but because of abrupt changes
(2.78/3.00), followed by water shortage, changes in now situation has changed. Now rain occur
intensity of rainfall, increase in the intensity of floods, soil consecutively for up to week but next couple of
erosion and its degradation and loss of assets having months remain empty from the rain causing water
mean 2.73/3.00, 2.64/3.00, 2.59/3.00, 2.47/3.00, 2.43/3.00, loss in the shape of flood or heavy water stream.”
respectively. These results showed that majority of the
respondents agreed that climate change boost up the In this perspective, correlation analysis indicated a
food insecurity through a number ways. Out of these highly significant association between ground water
ways decrease in farm production and water shortage shortage and intensity of floods (r=0.409 . Ground
were very important. During qualitative focus groups water shortage showed abrupt impacts on assets as
discussion meetings one of the person said: through this shortage physical and human assets were

“Twenty years back our land produces enough farmers were unable to irrigate was dominant. Regarding
Maize and wheat crops as well as seasonal human assets, farmers were compelled to travel more for
vegetables. We produce fodder from our own land water acquisition. During informal discussion major
for our livestock. But now the situation is entirely common statement found was
different. There  is  shortage  of water in the area.
Due to adverse changes in the weather, the water “Before this shortage we used to travel very short
reservoir from where whole of the villagers used to for water acquisition from ponds but now because of
collect water for drinking purpose, becomes dry shortage farmers were compelled to travel three
now. So we have to travel over a long distance in times more than the previous. 
order  to   collect water for  drinking  purpose.
There exists adverse food insecurity in the region” This situation indicated a significant association

The above captioned qualitative remarks confirmed Mean while significant but negative association was
the results obtained by different researchers working in found between ground waters shortage and soil erosion
the field of climate change and food security issues and and degradation (r=-0.230 . Increased flood intensity
concerns in the context of Pakistan [21, 22] (see Chaudhry and heavy rainfall are the major causes of ground water
and Rasool, (2004); Naheed and Rasool, (2010). shortage, in addition this intensity of flood also cause soil

Correlation Analysis: Table 2 indicates the interrelation not only reduces the productivity but also the livelihood
matrix of dependent variable such as water shortage, which is dependent on farming. Highly significant but
decrease in production and change in rainfall intensity negative relation of decrease in production of crops was
with the increased intensity of floods, livelihoods, soil found with all the climate changing indicators except
erosion, intensity of rainfall and change in rainfall pattern. intensity of rainfall and change in rainfall pattern.
In general these all particular are the different ways by Explanation indicates that as the climate will change it will
which climatic change is happening and food insecurity affect the livelihood in negative ways. For instance, if
is being promoted. This emerging food insecurity is also intensity  of  rainfall increases, this will  cause reduction
damaging the livelihood standards of the farming in  crops  productivity resultantly lowering  the
communities. Earlier it was mentioned that farming is the livelihoods standard. 
major source of income in the study area followed by the Overwhelming  majority  of  the  respondents
farming plus non-farm work all together to strengthen revealed  that  change  in  rainfall   intensity   affected
their livelihood. Change  in rainfall and rainfall intensity their livelihood and climate as well. Highly negatively
are the climate changing indicators which are directly significant association of change in rainfall was found
affecting the crop productivity and the livelihood with increased intensity of flood. Change in rainfall was
ultimately. During informal discussion with respondents positively highly significant associated with loss of
and with personnel observation it was found that assets as the intensity of rainfall (r=0.563  will be lower

**)

more affected. In physical assets, land degradation when

between shortage of water and loss of assets (r=0.225 .*)

*)

erosion (water erosion) and degradation. This degradation

**)
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the loss of assets will also be reduced. Moreover, change 6. Safdar, U., 2012. Securing livelihoods in the realm of
in rainfall intensity will also control the soil erosion and
degradation as association is highly significant
(r=0.657 again.**)

CONCLUSION

It is concluded that majority of the people earn
money from on-farm income sources and climate change
had negative impacts on the food insecurity situation in
the study area

Following recommendations are formulated keeping
in view the results of present study:

State should initiate different non-farm income
generating programmes
At national level measures should be taken to reduce
impacts of global warming
Climate resistant varieties should be introduced at
farm level to enhance farm production thereby
lowering the food insecurity
Extension field staff should be trained keeping in
view the climate adaptation strategies so that they
can play their role in assisting farmers in the realm of
climate change.
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