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Abstract 

In this study, district Mansehra, Pakistan was chosen as the study area. The main objectives of this research are 

to assess the extent and the changes in the rate of deforestation in Mansehra since past 20 years. It also examine 

the impacts of deforestation on the Climate by establishing and mapping the magnitude and rates of land cover 

changes that had occurred in the study area. Landsat satellite images were taken as secondary data and they were 

foremost for the classification process. Remote sensing data together with GIS techniques have made it 

conceivable to display and oversee remotely detected information in various scales. The images taken for 

classification are Landsat 5 TM for the year 1998 and 2008 and from Landsat 8 OLI/TIRS TM for the year 2017. 

Climatic data from 1988 to 2017 was collected from Pakistan Meteorological Department (PMD) of Mansehra 

District. The Forest Cover was 14% (601 Sq. Km) in 1998, 15% (668 Sq. Km) in 2008 and 5% (194 Sq. Km) in 

2017. Taking everything together, anyway the results exhibit that some land cover types experienced extending 

rates and sizes of changes however in the others the inverse is legitimate, results revealed that the size and the 

rates of land cover changes for forest areas experienced an exceptional fluctuations in these 20 years. Maximum 

temperature of Mansehra increased at an alarming rate from 25.82°C in 1988 and 24.8°C in 1998 to 25.667°C in 

2008 and 27.304°C in 2016 and 26.739°C in the year 2017. Mean minimum temperature showed fluctuation of 

1° during these 30 years. In some years mean minimum temperature showed decrease from 12° to 11° and this 

change is not confined to a specific year. The rainfall was 5.129mm in 1988 and then rainfall increased from 3.6 

mm in the year 1998 when there was 14% forest Cover to 4.8mm in 2008 when there was 15% Forest Cover but 

declined to 2.9mm in the year 2017 when there was only 5% forest left in Mansehra. 
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Introduction 

Deforestation is the elimination of trees or clearing of 

plants or burning of forest on large scale for attaining 

all the local, regional and global requirements of the 

increasing population (Jonathan Lash, 1997). In 1990 

the total forest cover of Earth surface was 30 percent 

but after that there was a decrease of 13 million 

hectors of the trees every year that means 78,000 

square miles of the surface of forest has been 

removing annually for agricultural and other different 

purposes depending upon the type of location (P. 

Sellers. 1990). The rising temperature of Earth is a 

result of vast emission of greenhouse gasses in the 

atmosphere which is directly proportional to the 

cutting of trees because forests are the carbon sinkers. 

It is clear that the major contributions in the 

atmospheric concentrations of carbon dioxide and other 

greenhouse gasses like methane etc. is due to 

deforestation which is emerging as a huge demon of our 

society by leading towards extreme temperatures or 

global warming. In this study, District Mansehra, 

Pakistan was chosen which is located at elevation of 

3200 feet (975.36 meters) and lies on the North Eastern 

District of N.W.F.P. Balakot, Mansehra, and Oghi. 

 

According to Tenden P. 2013 in the communities of 

Ghana, Praaso and Dwease which are the three 

communities of Ashanti region the world has 

experienced a great loss of its forests. The main 

objectives of this survey was to study and examine the 

reasons why deforestation takes place and what are 

the impacts of deforestation and inquire into the 

conditions for local level sustainable forest 

management in Ghana because climate change is 

conventionally known to result specifically from 

deforestation and the situation at the local level is no 

exception. The world has experienced a great loss of 

its forests specifically in tropical areas which store 

892 metric tons of carbon per hectare as a total 

amount and deforestation in tropical forests has 

significant impacts on climate. The two variables 

deforestation and environmental change is directly 

proportional to each other, this is illustrated by the 

negative impacts of deforestation of tropical forests 

because they are major carbon sinks and tropical 

deforestation is conventionally creating the long-term 

dangerous environmental consequences such as 

global warming, biodiversity loss and soil degradation 

which are often identified. In Ghana Excessive 

logging, bush burning, mining and quarrying, 

unsustainable agricultural practices, and settlement 

and related infrastructure construction are the major 

factors accounting for the loss of forests. The primary 

data in this study was taken from 110 respondents to 

present the empirical findings implored in the field 

from two communities Dwease with 60 respondents 

and Praaso with 50 respondents.  

 

The secondary data was taken from Chief of Dwease, 

Assembly for Praaso, Assistant Direct Manager of 

Forestry Services Division and a Forest Guard based 

in Dwease. Landsat images of 2002 and 2004 were 

taken to check the differences in the forest cover. 

Additionally, field images were also taken to make 

this research authentic and structured questionnaires 

were prepared to be filled by 110 respondents in 

which sampling was random. The research findings 

revealed that how has deforestation influenced 

changes in local climate and impacts on the 

sustainable forest management.  

 

The significance of this study was to determine the 

extent, negative impacts and causes of deforestation 

and giving strategies of sustainable forest 

management by Forest Service Division FSD, local 

leaders and people Mansehra is a land of forest and 

it’s been several years that people are cutting down 

trees harshly in the region. There are many forests in 

the Mansehra and due to deforestation the climate is 

influencing to greater extent. Taking in to concern the 

importance of forests for global climate and the 

complexity of kinds of land cover in Mansehra, 

exploration of as well as working on other 

classification approaches that might produce better 

results can be done.  

 

The research area could be explored more and future 

research could be prepared constructing on results of 

this study and refining its results, focusing on 

accurate delineation of dense forest area and even 
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sparsely forest areas. Individuals must know about 

the outcomes of proceeding with deforestation on the 

atmosphere. This study analyzes the change in 

temporal and spatial patterns of deforestation and 

how it is affecting the climate of Mansehra District. 

 

Materials and methods 

Materials and methods of the study encompassed the 

research design together with types of research 

methodology, data collection sources, and data 

processing software and image classification techniques 

in order to obtain the objectives of the study. 

 

Research Methodology 

Supervised classification technique was applied to 

estimate the forest cover, the images of Landsat 5 and 

8, which is accessible from the USGS EROS, for 1998, 

2008 and 2017 were utilized. For the acquiring 

satellite information for forest cover in Mansehra, 

Pakistan, the long stretches of September and 

October are viewed as the most reasonable as a result 

of minimal measure of cloud and snow cover amid 

this period. Forest area cannot be classified from 

Mid-October to November due to autumn season 

(because in this season the reflectance property of 

trees and chlorophyll concentration becomes weaker) 

and from December to May due to ice cover. The 

images taken for classification are Landsat 5 TM for 

the year 1998 and 2008 and from Landsat 8 OLI/TIRS 

TM for the year 2017. The weather data tabulation was 

done in Microsoft Excel and it was processed in SPSS 

Software to get Mean Annual values for Maximum 

Temperature, Minimum Temperature and Rainfall to 

get the required results by fulfilling research objectives. 

Besides this time series analysis was performed to 

detect the change in mean annual temperatures and 

rainfall. To link deforestation and climate change a 

graph having all the results altogether is also made. 

The data is presented in the form of pie charts, tables, 

graphs, Fig.s and maps. 

 

Primary Data Sources 

In order to detect changes in the forest cover ground 

truth verification was done. Field survey was 

conducted to monitor the change in forest-cover and 

the causes of deforestation in Mansehra District. 

The reasons behind increased deforestation were also 

investigated by the residents of Mansehra. This was 

done by visiting different deforested areas along.  

 

Secondary Data Sources 

Landsat satellite images were taken as secondary data 

and they were foremost for the classification process. 

Remote sensing data together with GIS techniques 

have made it conceivable to display and oversee 

remotely detected information in various scales. 

Climatic data of Mansehra District from 1988 to 2017 

was collected from Pakistan Meteorological 

Department (PMD), Lahore.  

 

Data Processing 

The data was processed in the following manner; by 

creating polygons on the satellite imagery, Training 

sites were recognized and marked, and for each type 

of cover these training sites are showing homogenous. 

There were many training stes along with the pre 

training samples for each type of land cover. This 

means that for six types of land cover there were pre 

six pure training samples.  

 

The source of these training areas was a mix of 

conception and visualization of very high-resolution 

images that are easily available in Google Earth Pro 

and GPS based ground truth verification done from 

field surveys and the data gathered from earlier land 

cover reports. Initially, average values of training 

samples were demonstrated with elliptic boundaries 

over scatter plots of the different band combinations 

of spectral imagery.  

 

When the gathered signatures were agreeably 

analyzed, different marks were united into one 

signature for a given type of land cover and utilized 

for the classification. Based on the spectral signature 

and preparation areas, the satellite data for the whole 

region brought about a map of land cover along with 

6 classes. Essentially, satellite imagery for the years 

1998 and 2008 and 2017 were additionally handled 

by a comparative methodology for the classification of 

notable datasets. 
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Results 

According to the results, it has been revealed that 

there is an obvious change in the forest cover in 

Mansehra. This research has proved declining trend 

in forest covered area and warned for expected bad 

consequences. Remote sensing has provided a 

valuable contribution to document the land cover 

changes in the whole district of Mansehra, Pakistan. 

There is a huge increase in the Barren land and 

reduction in the Forest Cover from 1998-2017. Barren 

area has maintained an upward trend in its rates and 

magnitude of change, from 1998 to 2017. The logic 

behind this could lie in the assumptions that, as the 

population in an area increased the need for wood 

also increased and ultimately rate of deforestation 

also increased leading to expansion of barren land. 

Heterogeneous landscapes are successfully classified 

after spatial reclassification that exerts GIS functions, 

auxiliary data and image interpretation which was 

integrated in the digital classification process through 

on-screen digitizing, multiple zooming, and area of 

interest facility, recording and overlaying.  

 
Land Cover Analysis 1998 

In the Fig. 1, it can clearly observed that in the 

southern part of Mansehra in Kala Dhaka the grass 

land are of greater extent spreading all over the area. 

In Kala Dhaka the forest cover area can be seen in the 

western part. In the Oghi Tehsil built up areas are 

shown by the brown colour and this is only the part in 

the east side of the Oghi Tehsil where the built up 

areas are detected to much greater extent as 

compared to the other parts of Mansehra district. 

Most of the forest cover is located over Mansehra 

Tehsil. Much of the water bodies and ice are observed 

in the northern parts of Mansehra district which 

comprises of Balakot Tehsil. In the southern Balakot 

forest cover can also be seen. With regard to the 

Barren land it is spread all over the northern 

Mansehra. So in the year 1998 according to this 

classification Barren land has maintained an upward 

trend in the northern parts in its rates and magnitude 

whereas in the southern part grass land were found in 

abundant and in the central part of the Mansehra 

District forest cover is of greater extent spreading all 

over the area. 

According to the Fig. 2, in the year 1998, the forest 

cover of Mansehra was 14% i.e. 601 Sq. Km and the 

grassland was 49% i.e. 2094 Sq. Km. The ice was 4% 

meaning having the areal expansion of 186 Sq. Km. 

The percentage of barren land was 32% covering the 

area of 1370 Sq. Km, the areal extension of water 

bodies for the year 1998 in Mansehra was 39 Sq. Km 

comprising 1% of the total land cover. Built up areas 

is yet another land cover type which is almost 

negligible comprising the area of 6 Sq. Km. 

 

 

Fig. 1. Land Cover classification 1998. 

 

 

Fig. 2. Land Cover analysis 1998. 
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Land Cover Analysis 2008 

Six types of Land Covers are classified in the 

following Fig 

In the Fig. 3, it can clearly observed that 1% increase 

in the forest area is spread over the southern part of 

Mansehra in Kala Dhaka Tehsil where the grass lands 

are of greater extent spreading all over the area along 

with the Barren Land. In Kala Dhaka the barren area 

is present in the east SIDE whereas the forest cover 

area can be seen in the western part. In the Oghi 

Tehsil built up areas are shown by the brown colour 

and even after 10 years of gap this is only the part in 

the east side of the Oghi Tehsil where the built up 

areas are detected to much greater extent as 

compared to the other parts of Mansehra district. 

Most of the forest cover is located over Mansehra 

Tehsil that is also showing an upward trend towards 

Balakot Tehsil. Much of the water bodies and ice are 

observed in the northern parts of Mansehra district 

which comprises of Balakot Tehsil. In the southern 

Balakot forest cover can also be seen. With regard to 

the Barren land it is spread all over the northern 

Mansehra. So in the year 2008 according to this 

classification no clear changes were seen in this time 

period but only forest area increased to 15% from 

14%. There was a decrease of 1% in the percentage of 

ice in the year 2008. 

 

According to the Fig. 4, in the year 2008, the forest 

cover of Mansehra was 15% i.e. 668 Sq. Km and the 

grassland was 49% i.e. 2090 Sq. Km. The ice was 3% 

which has the areal expansion of 119 Sq. Km. The 

percentage of barren land was 32% covering the area 

of 1375 Sq. Km, the areal extension of water bodies 

for the year 2008 in Mansehra was 33 Sq. Km 

comprising 1% of the total land cover. Built up areas 

again comprising the area of 11 Sq. Km that is almost 

negligible. 

 

Land Cover Analysis 2017 

Six types of Land Covers are classified in the 

following Fig. 

In the Fig. 5, there is a clear decrease in the forest 

cover of Mansehra according to the classification and 

ground truth verification. Forest cover reduced from 

15% to 5% and it is a huge decline in the forest area 

(668-194 Sq. Km). There is a huge increase in Barren 

land especially in the Northern part over Balakot 

Tehsil. The barren Land increased from 32% in 1998 

to 44% in 2017 which is not confined to a specific 

location. In Kala Dhaka the Barren area is present in 

the upper (northern) part whereas the Grass Land 

area can be seen in the south and south west part 

along with some built up area and water bodies. Built 

up areas are shown by the brown color and even after 

10 years of gap there is no much increase in the built 

up areas. In 2017, some parts of Mansehra Tehsil and 

Oghi Tehsil are only the part in the whole Mansehra 

District where the built up areas are detected to much 

greater extent as compared to the other parts of 

Mansehra District. Most of the forest cover 

disappeared from Mansehra Tehsil that is also 

showing an upward trend towards Balakot Tehsil. 

 

 

Fig. 3. Land Cover Classification 2008. 

 

Fig. 4. Land Cover analysis 2008. 
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According to the Fig. 6, in the year 2017, the forest 

cover of Mansehra was 5% i.e. 194 Sq. Km and by 

comparing it with 1998 when forest cover was 14% i.e. 

601 Sq. Km then a huge decrease in the forest cover can 

be clearly observed. The grassland was 48% i.e. 2050 

Sq. Km. The ice was 3% which has the areal expansion 

of 126 Sq. Km. The percentage of barren land was 44% 

covering the area of 1899 Sq. Km, the areal extension of 

water bodies for the year 2008 in Mansehra was 8 Sq. 

Km comprising 0% of the total land cover. The rate of 

Built up areas increased to 16 Sq. Km. 

 

 

Fig. 5. Land Cover Classification 2018. 

 

 

Fig. 6. Land Cover Analysis 2018. 

 

Fig. 7. Land Cover Change Analysis over a Period of 

20 years in District Mansehra. 

 

 

Fig. 8. Change in Land Cover of Mansehra. 

 

 

Fig. 9. Rate of Change in Forest Cover from 1998 to 

2017 in Mansehra. 

 

Climatic Impacts of Deforestation in Mansehra 

In Mansehra, obvious changes in the Mean Maximum 

Temperature, Mean Minimum Temperature and 

Rainfall were seen during the time period of 1988-2017. 
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Mean Maximum Temperature  

As per table 2, deforestation is the strong reason 

behind changing global temperatures the results of 

this research are also supported by the results of 

Carlos A. Nobre etal 1990 and Max Planck, 2009. 

Maximum temperature of Mansehra was 25.82°C 

in 1988 and increased at an alarming rate from 

24.8°C in 1998 to 25.667°C in 2008 and 27.304°C 

in 2016 and 26.739°C in the year 2017. According 

to tes Fig. 10, the Mean Maximum Temperature is 

showing an upward trend during the 30 years in 

Mansehra District. 

Table 1. Variation of six land cover types from 1998-

2017 in Mansehra. 

Land Cover 
Type 

1998 2008 2017 

Forests 14% (601 
Sq. Km) 

15% (668 
Sq. Km) 

5% (194 
Sq. Km) 

Barren  32% (1370 
Sq. Km) 

32% (1375 
Sq. Km) 

44% (1899 
Sq. Km) 

Ice  4% (186 
Sq. Km) 

3% (119 
Sq. Km) 

3% (126 
Sq. Km) 

Builtup  0% (6 Sq. 
Km) 

0% (11 Sq. 
Km) 

0% (16 Sq. 
Km) 

Water  1% (39 Sq. 
Km) 

1% (33 Sq. 
Km) 

0% (9 Sq. 
Km) 

Grasslands 49% (2094 
Sq. Km) 

49% (2090 
Sq. Km) 

48% (2050 
Sq. Km) 

 

Table 2. Mean Maximum Temperature. 

Year Mean Maximum 
Temperature in °C 

Year Mean Maximum Temperature in 
°C 

1988 25.82 2003 25.1 
1989 24.80 2004 26.0 
1990 25.42 2005 25.4 
1991 24.49 2006 25.8 
1992 23.50 2007 26.4 
1993 24.51 2008 25.7 
1994 23.46 2009 25.7 
1995 22.78 2010 25.6 
1996 23.68 2011 26.0 
1997 23.80 2012 25.1 
1998 24.8 2013 25.7 
1999 25.5 2014 25.5 
2000 25.7 2015 25.4 
2001 26.4 2016 27.3 
2002 26.3 2017 26.7 

 

Mean Minimum Temperature 

According to the results of research shown n table 3, 

mean minimum temperature showed fluctuation of 1° 

during these 30 years. In some years mean minimum 

temperature showed decrease from 12° to 11° and this 

change is not confined to a specific year. According to 

the Fig. 11.  

 

The Mean Maximum Temperature is showing 

fluctuations during the 30 years in Mansehra District. 

 
Table 3. Mean Minimum Temperature. 

Year Mean Minimum 
Temperature in °C 

Year Mean Minimum Temperature in °C 

1988 12.62 2003 12.0 
1989 12.129 2004 13.3 
1990 12.139 2005 12.0 
1991 11.333 2006 12.2 
1992 11.482 2007 11.8 
1993 13.10 2008 12.1 
1994 12.89 2009 12.0 
1995 12.76 2010 12.1 
1996 12.66 2011 12.5 
1997 13.35 2012 11.0 
1998 12.3 2013 12.2 
1999 12.4 2014 11.5 
2000 12.7 2015 11.9 
2001 12.8 2016 12.2 
2002 12.4 2017 12.4 

https://journals.ametsoc.org/author/Nobre%2C+Carlos+A
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Fig. 10. Rate of Change in Maximum Temperature 

from 1988-2017 in Mansehra. 

 
Mean Rainfall 

As per table 4, The rainfall was 5.129mm in 1988 and 

then rainfall increased from 3.6mm in the year 1998 

when there was 14% forest Cover to 4.8mm in 2008 

when there was 15% Forest Cover but declined to 

2.9mm in the year 2017 when there was only 5% 

forest left in Mansehra. According to the Fig. 12, the 

Mean Rainfall is showing a declining trend during the 

20 years in Mansehra District. 

 

Fig. 11. Rate of Change in Minimum Temperature 

from 1988 to 2017 in Mansehra. 

 
Deforestation and Climate Change 

In the Fig. 13, the forest area is shown in square 

kilometer on the left axis and the climatic data e.g., 

maximum tepmeratre (in Celsius), minimm 

temperatre (in Celsius), and rainfall (in mm) are 

shown on the right axis. The results have revealed 

that there is a strong and obvious link between 

deforestation and climate change in the district 

Mansehra, Pakistan. 

 
Table 4. Mean Rainfall. 

Year Rainfall in mm Year Rainfall in mm 
1988 5.129 2003 5.1 
1989 3.676 2004 3.5 
1990 5.595 2005 4.4 
1991 5.598 2006 6.7 
1992 5.142 2007 3.1 
1993 3.662 2008 4.8 
1994 4.303 2009 3.4 
1995 3.64 2010 3.9 
1996 3.859 2011 3.9 
1997 3.665 2012 3.7 
1998 3.6 2013 3.9 
1999 4.1 2014 3.2 
2000 4.0 2015 4.4 
2001 3.7 2016 3.5 
2002 3.4 2017 2.9 

 

 

Fig. 12. Rate of Change in amount of rainfall from 

1988 to 2017 in Mansehra. 

 

Fig. 13. Relation between deforestation and climate. 
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Discussion 

According to the research done in 1990 by J. Shukla, 

P. Sellers, and C. Nobre extensive scale 

transformation of tropical woods into yearly yields or 

pastures could prompt changes in the atmosphere. In 

their study a coupled numerical model of the 

worldwide environment and biosphere (Center for 

Ocean-Land-Atmosphere GCM) was utilized to survey 

the impacts of Amazonian deforestation on the 

provincial and worldwide atmosphere. Their 

examination likewise discovered that when the 

Amazonian tropical woods were changed by damaged 

grass (field) in the model, there was a critical decline 

in the yearly evapo-transpiration (30% decrease), 

increment in the average surface temperature (about 

2.5°C), overflow (20% decrease) and precipitation 

(25% decrease) in the locale. The contrasts between 

the two reproductions were most noteworthy amid 

the dry season. The deforested case was related with 

bigger diurnal variances of surface temperature and 

vapor pressure deficiency; such impacts have been 

seen in existing deforested arms in Amazonia. The 

determined decrease in precipitation was bigger than 

the determined decline in evapotranspiration, 

showing a more in the territorial dampness 

combination. There was additionally an expansion in 

the length of the dry season in the southern portion of 

the Amazon Basin, which could have genuine 

ramifications for the restoration of the tropical woods 

following enormous deforestation since rainforests 

just happen where the dry season is short or 

nonexistent. An experimental bioclimatic plan 

dependent on a coordinated soil dampness stretch file 

was utilized to infer the development of the savanna-

forest boundary because of the reformed 

environmental change delivered by extensive scale 

deforestation (Carlos A. Nobre etal., 1990). 

 
According to the research done by Max Planck in 

2009, between the pre-modern time and year 2000 it 

has been calculated that for the most part 

deforestation and non-renewable energy source 

emssions have caused an expansion in climatic 

carbon dioxide of 90ppm. By the end of this century, 

the projected range of carbon dioxide concentration 

will be 170-600 ppm above 2000 levels below the 

scale of discharge scenarios established for IPCC. 

Throughout the history, after comparing the maps of 

vegetation from satellite images to ground based 

information, it was estimated that there was 180-200 

PgC cumulative carbon losses to atmosphere. 66% to 

75% of the all out carbon misfortune is come about 

because of deforestation. In the wake of representing 

ocean response, by the end of this century carbon 

dioxide in the atmosphere can be reduced by 17-31 

ppm if the most extreme measure of carbon will be 

sequestrated by worldwide afforestation and 

reforestation exercises somewhere in the range of 

1995 and 2050 is 60-90 ppm. The figurings above 

depend on extraordinary and very impossible 

situations. As per IPCC recent projection of carbon 

dioxide emissions there will be 540-970 ppm 

atmospheric carbon dioxide in 2100, or increment of 

170-600 ppm above 2000 levels (Max Planck, 2009). 

 

Conclusion 

According to the Fig. 7, though the results show that 

some land cover types experienced increasing rates 

and magnitudes of changes whereas in the others the 

converse is true, the overall observation made is that 

the magnitude and the rates of land cover changes for 

forest and barren land experienced a great 

fluctuations in these 30 years. It has been observed 

that deforestation is rising at an alarming rate in 

Mansehra District and it is closely linked with climate 

change. There was a major decline in the forest area 

i.e. it declined from 14% (601 Sq. Km) in 1998 to 5% 

(194 Sq. Km) in 2017 in the Northern Region of 

Pakistan, Mansehra. In Pakistan, energy is a vital 

factor for the social and economic development of the 

country because it improves the quality and standard 

of living. Therefore, the patterns of energy 

consumption in Pakistan are increasing with 

increasing population which is leading to increased 

deforestation and forest degradation. Drawing on 

field work, it was concluded that, the local residents 

of Mansehra mostly cook three times a day; breakfast 

and two major meals (lunch n dinner) in many 

households which is a major cause of deforestation as 

people cook food with the help of wood in the study 

https://journals.ametsoc.org/author/Nobre%2C+Carlos+A
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area. In many households, people also cook evening 

tea on woods and either collect fuel wood from the 

nearest forest or buy it from the markets, and a 

bundle of fuel wood is always available in the market 

by which it is clear that levels of wood consumption in 

Mansehra is higher resulting in forest degradation 

and subsequent deforestation. The average 

temperatures of the study area also fluctuate within 

20 years as Mean Maximum temperature increased at 

an alarming rate from 24.786°C in 1998 to 27.304°C 

in 2016 and 26.739°C in the year 2017 and Mean 

Minimum Temperature showed fluctuation of 1° 

during these 20 years. In some years mean minimum 

temperature showed decrease from 12° to 11° and this 

change is not confined to a specific year. The rainfall 

increased from 3.6 mm in the year 1998 to 4.8mm in 

2008 but declined to 2.9mm in the year 2017 when 

there was only 5% forest left in Mansehra. 

 

Rate of increment is higher than rate of decrement 

during 1998 and 2017 in Mansehra. From the study it 

can be observed that most of the forest area in 

Mansehra District is converted in to barren land 

which was increased from 32% in 1998 to 44% in 

2017 and it is not confined to a specific location. The 

land cover changes are spread throughout the District 

Mansehra and it is not confined to one specific 

location. From the discussion with residents it was 

concluded that the major cause of deforestation in 

Mansehra is the critical shortages of fuel wood in 

those areas where they have to purchase fuel wood 

and the prices are rising sharply which has turn out to 

be expensive for the poor households who continue to 

collect live wood by cutting and burning. 
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