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Abstract: Desertification has become an important problem for the farmers in the dry lands of Pakistan as it 
increases the vulnerability of the households whose livelihoods depend predominantly on land resources. Perception 
based adaptation has been the key strategy that has helped farmers face its consequences in these areas. This study 
attempts to explore farmer’s perception regarding indicators and causes of desertification. It will further try to 
explore livelihood strategies, adapted by the local communities, and their sustainability. Data was collected through 
semi-structured questionnaires and focused group discussions. It was found out that declining land productivity and 
increased water scarcity were the major indicators of desertification during the last thirty years increasing economic 
and environmental marginality. In response, the local inhabitants have opted for new livelihood strategies, i.e. both 
off farm and on farm. Some of these have shown good omen. 
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Introduction 

Desertification has re-emerged as a major 
economic, social and environmental problem in the 
recent past in most parts of the world (Verstraete et al., 
2008; 2011; Anjum et al., 2010; IPCC, 2007; 
Whitehead et al., 1988; UNCOD, 1977).  It has 
attracted much attention in the global change debate 
and has earned wider recognition for various reasons 
(Muller and Hermann, 2012) particularly, its serious 
implications on human well being, quality of 
environment and food security (Thomas, 2008; 
Mannava et al., 2007; MEA, 2005; Eswaran, 2001). 
Many studies suggest that developing countries of dry 
region are more likely to face desertification a 
significant consequence of climate change in these 
areas (Hoermann et al, 2010, Bierbaum et al., 2007; 
IPCC, 2007; Stern, 2007; UNDP, 2007). Considerable 
attention has been given to its mitigation both at 
government and non-governmental levels, which have 
successfully converted some of the degraded area into 
productive land through conservation agriculture and 
rangeland management (Mekuria et al., 2007). 

Desertification is slow onset disaster and hard to 
identify initially. In this regard the perception of 
farmers about its indicators, causes and impacts could 
be used for early diagnosis of the problem, when 
rehabilitation is relatively easy. In later stage of 
desertification, rehabilitation of degraded land is not 
only financially expensive but it is also ecologically 
difficult. Therefore, earlier diagnosis of the problem 
and subsequent mitigation strategies can reduce the 
ecological and financial cost; and at the same time help 

to safeguard the environment and human well-being. In 
spite of plethora of research regarding the issue, studies 
that take account of knowledge about farmers' 
perceptions of their livelihoods and of land-use 
management have been rare to date (Tschopp, 2010). 

The impacts of desertification are of global 
concerns, but in areas where large numbers of the 
people are chronically exposed and vulnerable to 
climatic variability are particularly critical.  In such 
areas climate variability is contributing to and 
enhancing desertification through raised temperature; 
changing rainfall pattern and increased frequency of 
extreme weather events. Hence increasing the potential 
vulnerability of these communities to future climate 
change (Hillel and Rosenzweig, 1989) particularly in 
areas where crop production and livestock keeping are 
essential livelihoods strategies. 

Impacts of desertification, climatic variability and 
climate change are highly interlinked and are global 
phenomenon (Gerten et al., 2011; Müller et al., 2009) 
while adaptation strategies are mainly local and site-
specific; undocumented, developed through local 
expertise and handed down orally (Mary and Majule, 
2009). The local communities of arid and semiarid 
areas, being the first and most seriously affected 
(Hoermann et al 2010) adopt themselves to the adverse 
impacts of consistently changing environmental 
conditions (Mwang’ombe et al., 2011; Ehlers, 1996, 
1997; Reijet et al., 2005; Reed et al., 2007; Winslow, 
2004). Adaptation and coping mechanisms of these 
communities are based mainly on their perceptions and 
indigenous knowledge which embodies a wide variety 
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of skills developed outside the formal education system 
(UNFCCC, 2007). Additionally, consistent challenges 
to human well-being give people the ability to persist 
through locally developed coping mechanisms and 
survival strategies (Noralene et al., 2011). In such cases 
their level of awareness regarding these shifts and 
trends has shaped their responses (Hoermann et al 
2010). Usually their perceptions about changes were 
found toning with scientifically observed trends. 
However, researchers working on this issues are of the 
opinion that the current rate of change might create a 
stressed situation by exceeding the limits of local 
adaptive capacities (Adger and Vincent, 2005; Stringer 
et al., 2009) particularly in areas of high climatic 
variability including Pakistan. 

More than two third of the total geographical area 
of Pakistan is arid and semiarid. Due to vulnerable 
terrain and aridity considerable area is highly 
susceptible to desertification (Zia et al., 2004). Social 
issues like rapid population growth and socio-economic 
changes synergized with climatic variability further 
intensify the risks and uncertainty of livelihoods of 
farm households. This situation necessitates the 
adaptation of appropriate strategies manifolds. 
Therefore, it is needed to explore and evaluate the 
indigenous adaptation strategies through applied 
research for long-term environmental rehabilitation and 
sustainable land management. Hence, the present 
research is undertaken in an area that is highly prone 
and affected by desertification to explore indigenous 
knowledge and perceptions regarding indicators, causes 
and coping strategies, along with scientific analysis of 
the prevailing issue. This study attempts to find answer 
to the question – what strategies are adopted by the 
agrarian communities in the dry areas and how far are 
they successful to cope with the impacts of 
desertification. 
 
Material and methods 
Study Area 

The study area, district Karak, a representative of 
dry hilly region of Pakistan, is located in southern part 
of Khyber Pakhtunkhwa Province (Figure 1). Generally 
the area has moderate relief ranging from 300 to 1400 
meters above sea level (with an average altitude of 600 
meters). Climatically, the district is semiarid with an 
annual average rainfall of 330 mm. Climatic elements 
show considerable variation within the district and 
rainfall decreases from northwest (700 mm) to south 
east (250 mm). Only 18.8% of the total area of the 
district is cultivated, most of which is rain fed. About 
2.1% area of the district is under forest cover (GoP, 
2001). 
Data collection 

The study is based on primary data for which 
extensive field work was carried out from January 

through March 2010. Three basic primary tools i.e. 
questionnaire, interviews and focused group 
discussions (FGDs) were used for the collection of 
required information. The questionnaire was focusing 
on the socio-economic and demographic 
characteristics, agricultural practices and livestock 
characteristics of sample households. Questions 
regarding major issues related to land degradation and 
adaptive mechanisms for mitigation were also 
included. 

Multi stage stratified random sampling method 
was adopted for primary data collection.  For this 
purpose the district was divided into three major zones 
i.e. Dry farming/Rangeland, Rain-fed, and Irrigated 
Land (Figure 1). One Patwar circle (revenue area 
comprising a few revenue estates/ mauzas), was 
selected on the basis of purposive sampling from each 
zone. In the second stage, two mauzas were selected 
from each Patwar circle for detailed data collection 
(Figure 1). Finally a total of 465 households were 
selected randomly, through proportional sampling, 
from Shnawa Gudi Khel (255), Mitha Khel (115) and 
Issak Khumari (95) making an overall sample size of 
17%. 

Focused group discussion and group interviews 
were conducted with the key persons such as the elders, 
leaders of the community and office bearers of the 
local level community organization of the respective 
mauzas. Information regarding rangeland, their 
utilization and management, and general perceptions 
on desertification, its causes, indicators and coping 
mechanisms were discussed. Qualitative research 
methodology was adopted, which is ideal to look into 
the perceptions of respondents (Dahlgren et al. 2004) 
and provides a greater depth of information on the 
relevance of the subject (Tschopp et al., 2010). 
 
Results and discussions 

Land in study area is kept either private property 
primarily used for crop cultivation or communal land/ 
shamilat that is predominantly used as rangeland. 
Problems, prospects and potentialities of these land use 
categories are different but highly interlinked. Both 
types of lands are highly prone to desertification. 

Important issues related to desertification of 
cropland include declining crop yields and frequent 
crop failures. Yield of major traditional crops like 
gram, millet and barley has decreased significantly in 
recent years (Table 1). This declining productivity was 
identified by majority of the farmers as an indicator of 
desertification in the entire district but more noticeable 
in Shnawa Gudi Khel located in dry farming and 
rangeland region. This region was a major producer of 
millet and gram which have reduced drastically. The 
other two regions have effected to lesser extent, where 
these crops were secondary to wheat and groundnuts. 
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In wheat growing areas it was noticed that the yield of 
wheat has increased slightly but net benefits have 
reduced due to increasing dependence of farmers on 
farm inputs making agriculture practices considerably 
expensive. Crop failure in the area is also a major 
dilemma faced by the local people that result in food 
insecurity. 

Vegetation, particularly tree cover on the rough 
terrain of the rangeland has been reduced significantly 
leading to declined biomass production and 
deteriorated quality. Consequently some vegetation 
species are now extinct and others are under threat. 
Reduced productivity of livestock, increased diseases 
and loss of their weight particularly during droughts 
period have attributed to deterioration of rangeland too. 
Moreover, gully erosion along the hill slopes is quite 
common while in many parts, flat land and fields have 
severely eroded and presenting typically badland 
topography (plate 1). 
Causes of desertification 

In focused group discussions, one of the most 
common perceptions of the farmers was that the 
weather conditions in the area have substantially 
changed. The most important change reported by the 
local people was the shifting of rainfall regimes as well 
as increasing extreme events. Many of them were of 
the opinion that frequency of flash floods, dust storms, 
forest fires and long dry spells have also increased 
considerably. Torrential rainfall and flash floods are 
also enhancing the development of bad land 
topography. In addition, the participants perceived that 
the winter temperature has increased over the years 
(table 2). 

Rainfall variability has been considered as one of 
the main causes of desertification in the area. Almost 
all the respondents were of the view that rainfall 
pattern has considerably changed particularly in winter 
season rainfall decreased noticeably increasing the 
water stress for Rabi crops like wheat and gram. Late 
winter and spring rains/hail usually destroys standing 
crops of wheat and gram; and also delays harvest of 
Rabi crops. 

Inter-annual and intra-seasonal rainfall variability 
is one of the major factors influencing biophysical 
systems and eventually the rural livelihoods in the 
drought-prone areas. As precipitation and temperature 
variability directly affects agricultural systems and 
subsequent yield reduction, local farmers understood 
that rainfall distribution is more important than 
seasonal rainfall totals. Another important problem is 
the strong dry winds blowing in late spring which 
causes severe damages to standing winter crops and 
decreases the already low atmospheric humidity and 
soil moisture. More often these winds are also 
considered responsible for crop diseases of gram. 

Agriculture has become expensive due to both 
increased demand of farm inputs and inflation of inputs 
like improved seeds, chemical fertilizers, irrigation and 
other inputs. Desertification was also considered an 
important factor in bringing social changes as reduced 
productivity has led to extensive labour migration both 
inside and outside the country. This large-scale out-
migration of young people has significantly 
transformed the population structure, traditional social 
setup and led to over exploitation of natural resources. 
Increasing access to education and off-farm 
employment particularly in the urban centers and 
abroad, raised social status of the local inhabitants and 
increased inflow of remittance have contributed 
towards shift of livelihood strategies. 
Adaptive Strategies 

Longer term strategies (beyond a single season) 
are needed for people to respond to a new set of 
evolving conditions (biophysical, social and economic) 
that they have not previously experienced (CGIAR, 
2009). Creative adjustment mechanisms or strategies 
adopted by the local inhabitants in study area include 
diversification of economic activities, changes in 
traditional agriculture practices (farm and livestock) 
and revival of local level resource management 
systems. Besides, tube wells installation, rainwater 
harvesting and management have also been important 
strategies adopted by local farmers. These adapted 
strategies can be grouped into two broad categories i.e. 
Enhancement of off- farm activities and adaptive 
strategies on farmlands. 

Diversification of economy is one of the most 
important strategies adopted by majority of the 
respondents like other climatically stressed parts of the 
region (Hoermann et al 2010). Because of declining 
cereal production, food demand of the households 
cannot be met for the whole year. The annual harvest 
does not last for more than six months and in many 
cases domestic production is enough for three to four 
months (Table 3). In such a situation dependence on 
the market has substantially increased hence the need 
for cash income becomes essential. As a result large 
number of households depends on off-farm activities to 
supplement the subsistence agriculture. 

However, opportunities for non-agriculture 
economic activities are limited in the district. 
Therefore, majority of young male population has 
migrated to other parts of the country as well as abroad. 
Those working in different parts of the country are 
mostly employed in government jobs or recruited in 
armed forces. Income of a single out-migrant is 
comparatively small and the amount sent is usually not 
enough to cover the household expenditures; therefore, 
more than one person from many households, are 
working in off-farm sector outside the district. 
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For the last three decades international migration 
from the study area has also increased. According to 
the collected data, 34% households have at least one 
member while 19% of them have more than one person 
working abroad (Table 4). Issak Khumari had the 
highest share in international migration, where 
significant development in agriculture has been made 
through the investment of remittances. Beside land and 
agriculture some households have invested remittances 
in transportation sector and other small-scale 
businesses in local market. Thus remittances have 
opened new avenues for off farm employment to the 
local inhabitants. 

Beside these positive changes brought by 
migration, some negative implications have also been 
attributed to it. The most important negative change 
brought by emigration mentioned by respondents was 
the erosion of social fabric and traditional norms/rules 
for the use of natural resources. Previously, the 
communities followed these norms/rules very strictly 
for the management of natural resources, which 
although unwritten had very clear distribution of 
responsibilities among locals for various tasks. Most 
important among these were diversion of floodwater, 
harvesting and management of rainwater, regulating 
the utilization and management of grazing lands, 
resolving conflicts among different tribes and 
safety/security issues in the area (Table 5). People did 
not implement these rules strictly over times due to 
decreased dependence on natural resources as a result 
of off-farm employment, increased income, and 
reduced manpower. As a result, adverse impacts on 
natural resources and environment became apparent. 

The age and sex selective, migration has resulted 
in labor shortage, as those who have migrated are 
young males leaving women and elders of the families 
behind. As a result a lot of land is now being left fallow 
due to labor shortage. It also had a profound impact on 
the livestock sector where shortage of appropriate labor 
has resulted in the reduction of herd size as well as 
change in its composition, with goats becoming more 
dominant. Herd size has also been decreased in most of 
the households to reduce pressure on rangeland 
resources. 

To control the problem of rapid deforestation, 
since 1994, the local community has revived the 
system of closing the rangeland and forests area 
(nagha) for grazing and cutting of firewood for two 
days in a week (Friday and Wednesday). In addition, 
driving of camels to the rangeland for bringing 
firewood and grasses has also been banned in the area 
as a safeguard to mass removal of grass and wood. 
Invoking temporary confiscation is also discouraging 
free grazing of livestock in the rangeland as well as in 
the surroundings of the villages. The inhabitants are 
also reviving other traditional values and norms 

governing the management of resources along with 
collective action for the overall benefit of the society 
(Table 5). 

In response to decreasing vegetation cover on hill 
slopes the inhabitants have carried out extensive 
plantation on their farms and fields. Besides economic 
benefits, these plantations are playing significant role 
in controlling desertification by protecting soil erosion 
in the area. Increased vegetation cover has also 
promoted bee culture for collecting honey, which has 
become an additional source of farm income. 

Another important adaptive measure against 
desertification includes changes in agriculture 
practices. There is an increased investment now in 
agricultural development, new crops have been 
introduced and herd size has been reduced. 
Technological and mechanical agricultural practices 
are being introduced to increase agricultural production 
through increased use of chemical fertilizers and 
improved seeds. In this regard the perception of the 
farmers was that the high-yielding new crop varieties 
are more water demanding as well as much susceptible 
to pests and diseases than traditional varieties which 
were more resistant. 

Due to expansion of agriculture and modern high-
water demanding varieties irrigation has become more 
important. As a result, irrigated land in district Karak 
has increased from 2% to more than 11% of the total 
cultivated land in last ten years (GoP, 1998, 2007). In 
irrigated areas, groundwater is exploited to meet dry 
season water requirements. However, groundwater 
levels also are associated with the rainfall. Thus, 
overexploitation of groundwater and highly variable 
rainfall patterns have led to problems of water scarcity 
and saline water intrusion and that has enhanced the 
environmental risks in many parts of the district. In 
addition to underground water extraction, construction 
of small dams and rainwater harvesting has also 
increased with the help of public and non-
governmental organizations. Storage of surface water 
has also helped in combating desertification and 
reduced the adverse effects of torrential rains. The 
inhabitants of the study area have constructed 
diversions and embankments in many parts of the 
district to store the water and reduce water speed. 
Reduced water speed has minimized its erosive 
capacity. Moreover, these small water reservoirs are 
also used for irrigation on limited scale, water ponds 
for local livestock and wildlife/migratory birds. 

New crop varieties like groundnuts 1 , and of 
vegetables have enhanced household income. 
Groundnut is a cover crop, which provides agronomical 
measure against soil erosion –desertification. Currently 

                                                
1 Karak is among major groundnut growing district of 
Pakistan. 
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cotton and rice are also experimentally grown on saline 
soil to reduce salinity on the advice of agriculture 
extension department. People have also started growing 
cotton, sugarcane and rice (subject to the availability of 

water) on a very small scale. These are profitable in the 
short run, but on a large scale their long-term 
sustainability is questionable in the wake of limited 
water supply. 

 
Figure 1: District Karak: Location, land use and agro-ecological zones 
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Plate 1 Gully Erosion 

 
Table 1: Karak District: Change in Mean Yield (Kg/ha) of Major Crops (30 Years Back and Current) 

Village 
Wheat Groundnut Millet Gram 

Current Back Current Back Current Back Current Back 

Karak 1054.97 980.65 425.05 179.03 432.52 749.42 382.28 507.53 

Issak Khumari 1699.37 1258.95 1212.63 797.89 522.11 642.53 .00 .00 

Mitha Khel 1093.57 1257.04 697.39 64.78 435.48 640.00 72.35 84.87 

Shnawa Gudi Khel 797.49 752.31 8.82 .00 397.80 838.59 664.47 887.22 

 
 
Table 2: Perception of respondents regarding unusual 
climatic events (N=465) 

Event Percentage of respondents 
Changed rainfall pattern 95 

Increased droughts 65 
Increased temperature 58 

Strong winds 58 
Increased flash floods 86 

Dust storms 72 
Forest fires 37 

  
 
 
 

Table 3: Karak District: Food Security 
Time Duration Number of respondents %age 

<4 months 91 20 
4- 6 months 193 41 
6-8 months 76 16 
8-10 months 63 14 
Year around 42 09 

Total 465 100 
 
Table 4: Karak District: Sector-wise Working Population in Sample 
Households 

Activity 
Issak 

Khumari 
Mitha 
Khel 

Shnawa 
Gudikhel 

Karak 

Agricultural 57 56 426 539 
Non 

agricultural 
169 226 680 1075 

Total 226 282 1106 1614 
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Table 5: Determinant of desertification and sustainability of local adopted strategy 

Indicators Causes Adoption 
Role 

Sustainability 
Positive Negative 

Decreased crop 
yield of major 

crops 
Water scarcity 

Rain water 
harvesting 

 
Tube wells 

More land is 
brought under 

irrigation 

No negative 
impacts 

Agriculture become 
expensive 

Overexploitation of 
ground water 

Sustainable 
 
 

Unsustainable 

Decreased 
grassland area 

and its 
productivity 

Climatic variability 
Overexploitation 

Declined interest of 
the locals in land 

Revival of 
traditional 

nagha system 

Rangeland 
rehabilitation 

and conservation 

Short term fodder 
and fuel wood 

shortage 
Sustainable 

Increased cost 
of agriculture 

Soil erosion 
Out-migration 
Water scarcity 
High price of 

agriculture inputs 

Depend more 
on non-

agriculture 
sources 

Dependency on 
land has 

decreased 

Increased 
abandoned lands 

Unsustainable 

Badland 
topography 

Soil erosion 
Bands and 
leveling of 

fields 

Cultivated lands 
are protected 

Increased 
maintenance work 

Sustainable 

Crop failure Climatic variability 

Change in 
agriculture 
inputs and 

crops 

Increased crops 
yield 

Agriculture became 
capital intensive 

Sustainable 

 
Conclusion 

This study on farmer’s perception regarding the 
indicators and causes of desertification and their 
adaptation to cope with it reveals that farmers are well 
aware of the process and its increasing impacts. To 
cope with desertification and decreasing land 
productivity in the Karak district, the inhabitants of the 
area have adopted a shift to off-farm employment both 
inside and outside the district. The large-scale 
migration for off-farm employment has somewhat 
reduced the dependence on natural resources. However, 
income from off-farm sources led to the negligence 
towards management of natural resources, whereby 
implementation of traditional rules and norms set for 
sustainable utilization of such resources as water, land, 
and natural vegetation were somewhat ignored. 
Nevertheless, the ensuing reduction in productivity and 
adverse consequences such as enhanced frequency and 
intensity of flash floods and soil erosion made the 
inhabitants realize the importance of management of 
natural resources through traditional norms and values. 
Their revival is a good omen and hopefully would lead 
to safeguard against desertification in future. 

In terms of adaptive strategies on farmlands, the 
efforts have been concentrated on growing new crop 
varieties such as groundnut, harvesting of rainwater, 
extension of irrigation, reduction in herd size and 
changing its composition. These efforts need to be 
supported as much as possible because some of them 
such as installation of tube-wells has resulted into 

extraction of ground water below fresh water zone 
(abstraction of salt water) leading to increased soil 
salinity. Technology transfer and extension on 
conservation practices and selection of suitable and 
better-adopted plant varieties and livestock breeds 
could be of substantial help. Further, financial 
assistance through farm credits could also help poor 
farmers to invest in their lands for improving its 
productivity. 
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