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Abstract: During the past two decades the tehsil Katlang has witness a remarkable expansion growth
and developmental activities. Due to increasing the population drastic change have occur in the land
use pattern. This study monitor’s land use land cover variations between 2000 — 2018 through GIS and
Remote sensing method. The study Aims to identify different land use land cover classes in area of
interest and find the last 18 years changes in land cover land use pattern. The Landsat images used in
the study are obtained from United States Geological survey (USGS) images data base. The vector data
derived from topographical sheet of the study area. The data was analyzed using Arc GIS band
composition and other image enhancement techniques. Images are classified using supervised
maximum likelihood classification. Accuracy assessment carried out through confusion matrix. The
vegetation covered is decreased from 34% to 17% of the total area in the past two decades. The built-up
cover area is also increased from 39% to57%. However the water covered is improvedfrom 1% toward
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4% of the entire area. The Barren land is decreased from 24% to 20% in past eighteen years.
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1. Introduction

Variations in land use land cover are considered to
be one of the most important global environmental
concerns (Guan et al., 2011; Li et al., 2018; Powers
and Jetz, 2019; Veldkamp and Lambin, 2001). These
variations frequently occur because of anthropogenic
activities (eg deforestation, urbanization,
intensification of agriculture and further land
degradation), yet natural factors can contribute to
these variations (Noszczyk, 2019).

Changes like conversion to intensive and large
scale farming, and overgrazing are among the main
factors of land degradation in dry lands (Ajai and
Dhinwa, 2018; D’Odorico et al., 2019; Farshad et al.,
2019). These anthropogenic changes can lead to a
decline in biodiversity (Isbell et al., 2017; Mori et al.,
2018; Sanchez-Bayo and Wyckhuys, 2019) and other
natural resources, and can smashed food supply in
these areas, which can have severe social and political
consequences (Creutzig et al., 2019; Purswani et al.,
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2020; Ramankutty et al., 2018; Turner et al., 2007).
Changes in land cover by no land use necessarily
involves land devaluation. However, many of the
shift the use of land changes occurs by a different
community reasons (Gibb et al., 2018). Changes in
land cover affect variety, water and radiation budgets,
trace gas emissions and other procedures that
combine to influence climate and the biosphere
(Bawden, 2018; Vico and Davis, 2019; Yin et al.,
2019). The land use dynamics of an area reflects the
characteristics of the natural and human environment
(Borrelli et al., 2017; Gerssen-Gondelach et al., 2017,
Li et al., 2017). In terms of the physical environment,
it varies from natural topography to the classification
of land cover, as well as water and natural resources
of an area (Issaka and Ashraf, 2017; Giri and Qiu,
2016). On the other hand, it also focuses and narrates
the human activities carried out in the past, such as
the urban structure and the main routes, including use
of agricultural land, the road transport network, urban
development and industrialization. Changes in land
use coverage are taken one of the main policy for
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controlling natural resources and gauge the : : ‘ ; ; :
environmental variations (Arnous et al., 2017,
Hegazy and Kaloop, 2015). To guarantee a
maintainable controlling of physical properties, it is
important to recognize and enumerate the processes
of landscape variation. Patterns of landscape reform
are the result of composite connections among
physical, biological and social forces (Turner, 1987).
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Different human activities are carried out to utilize
natural resources of earth. These natural resources are
rapidly decreasing due to huge agricultural and
urbanization burden. Therefore, the study of changes
in land use and land cover is of great significance, in
order to meet the growing demands of basic human ,
needs and well-being. Human needs are subject to
land, water and vegetation. Remote sensing satellite
data proved to be very useful for land cover mapping
and analysis ( Levizzani and Cattani. 2019; Vadrevu
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and Lasko, 2018). The monitoring of such variations N : . R e P
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different resolutions (Sarma et al., 2001). It is
important to update information about land and for  Fig. 1. Map of Tehsil Katlang
effective controlling and planning of resources for

sustainable growth (Alphan, 2003).
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Fig. 2.Satellite images of study area for the years (A 2000) and (B 2018).
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Accurate and update information on changing land
cover is important to understand and evaluate the
environmental significances of such changes (Giri et
al., 2005). These data sets make it possible to study
soil cover variations at spatiotemporal scales, low
cost and with higher precision (Giordan et al., 2018;
Kachhwala, 1985; Matese et al., 2015; Schnebele et
al., 2015; Xue et al., 2017).

2. Materials and Methods

2.1. Study area

Tehsil Katlang is situated in Mardan district
Khyber  Pakhtunkhwa province of Pakistan.
Geographically, Mardan is located at 3405 "to 34° 32"
north latitude and 71948 to 7225 east longitude at
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an average altitude of 283m. It is located 19 km north
of the city of Mardan, on the border with the Buner
district and Malakand. It is surrounded by canal in the
northwest. Katlang became Tehsil in February 2010.
Fig. 1 Location map of Tehsil Katlang, Mardan
District.
2.2. Satellite Data

Imageries of 30 meter of Land-sat 7 and Land-sat
8 were downloaded from the United States
Geological Survey (USGS): //earthexplorer.usgs.gov/.
USGS delivers free of cost imageries for study
purposes, but generally the images are of low
resolution. One satellite image covers an area of 185
km x185 km.

Acquisition of Data

Scanning of District
map from DCR

Acquisition of Satellite Images

Path/ Row 151 36, 26-8-2016

Geological Survey
Path/Row 15136 27-8-1998

2016 Image Downloaded from U.S. 2000 !mage Downloaded from U.S.
Geological Survey

N

Process for Supervised classification through
maximum likelihood classifier

)

Fig. 3. Methodology flow chart
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2.3. Area of Interest

A full image was downloaded in raster format was
opened in Arc GIS 10.4 and the shape fileof the study
area was overlapped onto these images. The area of
study within the border is separated from the rest of
the image. Satellite images of the study area for 2000
and 2018 shows in Fig. 2.

2.4. Image Classification

The supervised classification of the satellite data
was carried out in accordance with the following
classification scheme:

1) The Agriculture comprises all the greenery that is,
parks, gardens, cultivable lands.

2) The built-up includes buildings, roads, pavements,
stable structures.

3) The bodies of water include ponds, canals, and
rivers.

4) The sterile area consists of fallow land, non-
cultivable area and harvested land.

The supervised rating supports the idea that a

user can select a sample of pixels in a specific

category image and t the image processing

program to use these training sites as a reference

to categorize all other types. Pixels in the image

Training sites (signature signature) are chosen

based on wuser knowledge. The user also

determines the number of categories in which the

image is categorized.
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2.5. Supervised Classification

Satellite image of each year were classified by a
supervised classification method. The supervised
classification operation is performed in steps
including collect training samples, describe signature
and process a supervised maximum likelihood
classification.

Many representative samples were collected for
each class using area interest tool. When the
signatures file were created, the pixels of the image
are classified into classes according to the samples by
using a maximum likelihood classification , that is, by
executing a supervised classification command on a
raster image using the signatures respective. The
resulted file is a rasterized image.The methodology
was shown in Fig. 3.

2.6. Accuracy assessment

After the classification result accuracy
assessment were obtain. For that purpose user,
producer and over all accuracy matrix were run in
order to access accuracy. User accuracy was
obtained by dividing all correctly classified cells
by total reference point’s .for this study reference
points were taken from Google earth. Producer
accuracy were also obtain by dividing total
correctly classified cells of land use land cover
classes by total ground trout pixels .in order to
obtained overall accuracy all correctly classified
cells were divided by all pixels. The result of
accuracy assessment was shown in Table 1.

Vegetation

Water Bodies

Barren Lands Built-up Area

Fig. 4. Land use / Land cover Changes in (2000-2018) of Tehsil Katlang.
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Fig. 5. Classified land use Maps of tehsil Katlang (A 2000), (B 2018).

3. Results and Discusion

After applying the GIS techniques, images of
the year 2000 and 2018 of the study area were
classified. For the classification, four LULC
classes named built up area, water bodies, natural
vegetation and barren land were used. The overall
land use change for the year of 2000 and 2018
map of study area were shown in Fig. 4, 5, the
accuracy of the classified image was 90% and
94%.

The overall kappa coefficient were 0.90 and 0.93
respectively. According to (Lea and Curtis, 2010),
that accuracy assessment report always required for
Landsat images above 90% or are equal to 90%
which successfully achieved in this present study.
The classification result for the year of 2000 and 2018
were shown in Table 1. The result disclose that area
of vegetation Decreasing whereas the area of urban

area increasing yearly. Vegetation cover drastically
change from 34% to 17% while water class which is
the smallest cover area class increases by 3% due to
the recent fluids and high rate of annual rainfalls in
the area.

The manner and shape of urban area increased
very rapidly it was 39% in 2000 and change to 57%
in 2017 similarly barren land also decreased from 24%
in 2000 to 20% in 2018. The comparison of both
years shows drastic change in land use for last 18
years. Same study were carried out by (Butt, et al,
2015) for Smiley Watershed, Islamabad, Pakistan.
They reported that vegetation land shrank from 69%
to 43% of the total area while Water class, which was
least area covering class in 1992, further lost area
under its cover and reduced from 4% to 1%. The
share of Settlements was 6% of the total area which
increased up to 11%.

Table 1. Temporal changes in area under different land use classes between 2000 and 2018

Area (ha) Area % Area (ha) Area % Area (ha)
Vegetation 10373.68236 34.45950898 5257.679594 17.46396793 -5116.00276
Water Bodies 422.6156963 1.403853413 1303.222549 4.328798739 880.6068525
Barren Land 7384.447562 24.52980806 6214.20491 20.64117322 -1170.242652
Built-up area 11923.23051 39.60682955 17330.76359 57.56606011 5407.533083
Total 30103.97613 100 30105.87065 100 4237.290431
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Table 2. The accuracy matrix for classified images 2000, 2018.

Class name User accuracy %

Producer accuracy % Over all accuracy %

A) 2000 image

Water cover 100 100

Barren land 93.02 100 94.0
vegetation 100 97

Urban area 100 93

B) 2018 image

Water cover 100 72.5

Barren land 75 60 90.12
Vegetation 80 87

Urban area 61.7 72.5

The Agriculture class was increased from a share
of 11% to 29% and the bare soil/rocks faced an
increment in the total share from 10% to 16%. The

achieved overall classification accuracies were 95.32%

and 95.13% and overall kappa statistics were 0.9237
and 0.9070 respectively for the classification of 1992
and 2012 images.

3.1. Tehsil Katlang land use land covers change
2000-2018

From the 2000 and 2018 image analysis, it was
clarified that the urban area in 2000 was 39% of the
total area, which rose to 57% in 2018. The water
bodies cover 1.4% of the area in 2000, which rose to
4% 2018. Vegetation land declined from 2000 to
2018 (34% to 17%). barren land covered an area of

24% of the total area in 2000, which decreased to 20%

in 2018. The maps are listed for the Katlang Tehsil
for the years 2000 and 2018 in Fig. 3.

4. Conclusion

The objective of this study was to provide a recent
perspective for land cover land use change that taken
place from last sixteen years in katlang Tehsil
Mardan. The advance tools of Geographic
information system were used to assess the land use
land cover changes in the study area. From the
analysis it’s found that the study area suffered a very
stark land cover variation as a result of development
projects eitheragricultural or traveler. A significant
rise in built-up has taken place as well as huge
increase in agricultural land. The area of natural
vegetation has decreased considerably. The main
cause of agriculture land degradation is the unplanned
development of towns and different commercial
markets. The people from around villages start
migrating to tehsil katlang for business and any other
work because katlang market is one of the busiest
markets in the district Mardan. Integrating GIS and

(26)

remote sensing provided valuable information on the
nature of land cover changes especially the area and
spatial distribution of different land cover changes.
From the analysis of our images classified for 2000
and 2018, the area covered by the built area increased
by 17%, the vegetation decreased by 16.9% and the
area increased by 2%. Dry lands have fallen by 3.8%.
The study shows that in the province of Katlang,
Mardan is the main land use class, which consists of a
region. 39.6% of the total area of Tehsil in 2000 and
increased to 57.5% in 2018. The second category of
the main land uses is the vegetation cover, which
comprises 34.4% of the total area in 2000, which fell
to 17.4% in 2018. Arid lands from 24.5%. And it fell
to 20.6%. The area covered by bodies of water was
1.4% in 2000; an increase of 4.3% in 2018. Proper
planning should be developed to protect and
advanced agricultural lands from industrialization, so
that basic needs, such as the demand for food and
water, can easily be met in the coming days. This
study can be continued using different programs and
other methodologies

List of Abbreviations: GIS, Geographic information
system; RS, remote sensing; USGS, United States
Geological Survey.
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