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Abstract

The spatial and temporal pattern of Land Use Land Cover Change (LULCC) of a
particular area is the expression of human-environment interaction. The important
anthropogenic agents of LULC are rapid population growth and urbanization.
However, several natural processes such as floods, earthquakes, desertification, etc.
are also responsible for LULC. The present study utilizes the geospatial technologies
to map and compute the LULC that took place in the study area resulting from 2010
floods. Landsat 5 image of 1998 with 30m resolution and 2008 image of SPOT-5
with 5m and 10m resolutions were used in this study. The analysis of the classified
image of 1998 reveals that a decrease of only 1.39% in agriculture/vegetation cover
was recorded in 10 years during 1998-2008. An increase of 2.7% was found for the
built-up environment during 1998-2008. Similarly, an analysis of the 2018 classified
image reveals a decrease of 2.22% for agriculture/vegetative during 2008-2018. This
decrease is attributed to a corresponding increase in the built-up area. The built-up
area shows a remarkable increase of 9.38% of the total area in 2008 and 18.05% in
2018. This study showed a rapid LULCC in Nowshera city in the last 20 years during
1998-2018. Furthermore, the present study found a strong connection between
LULCC and the 2010 floods in the Kabul River where the land use land cover
patterns were influenced to a greater extent by July 2010 floods. In 2008 the built-up
area show increase in the area located close to river Kabul in booth Nowshera Kalan
and Nowshera Cantonment. But after the 2010 floods, the extension of the built-up
area is mostly on barren land in the south of the city. It is recommended that
agricultural land protection must be comprised at all levels of land use plans and the
farmland boundary must be identified and defined in town level land use plans.
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INTRODUCTION
Urbanization is the transformation of land
which occurs mainly as a result of urban
rural migration (Abbas, 2016; Samat, Hasni,
& Elhadary, 2011). The degree of
urbanization in a country is shown by the
proportion of the total people living in cities
which in terms of Pakistan, have inhabitants
of 5,000 or above people, which overlap with
certain criteria in terms of providing basic
facilities and social infrastructure base
Economic etc. The population of urban
regions increases more rapidly than the total
population of a country due to a number of
factors that mainly include migration from
villages to cities (Rahim, 2007).

Urbanization will pose a threat to sustainable
urban development because it involves an
increase in the use of resources i.e. energy,
water, land etc. which in return increases
pollution and waste products. The impacts of
urbanization on environment is increasing
concerns among the planners and other
models of urban expansion such as "smart
growth" encouraged (Gabriel et al., 2006;
Litman, 2014; Turner, 2007).

According to OECD (2000), Utrbanization
has a number of adverse impacts. The
repetitive consequences

are green space

consumption, high infrastructure, energy

costs, increased social isolation and

functional distribution of land use. In
addition, the need to travel and rely on a
private vehicle and thus increase traffic
congestion, energy consumption and
pollutant emission which is associated with
the expansion. Glaeser et al., (2003) analyze
the effects of urbanization in the form of
environmental

traffic congestion,

consequences, social consequences and
infrastructure costs. They concluded that cars
produce external impacts in the form of
crowding and pollution.

Floods are frequently recurring natural and
hydrological phenomena that considerably
affect human lives. The flash flood hazards
are important for both human settlements
in urban

and economical perspectives

regions. Due to urbanization, regional
sustainable development is threatening by
flood disaster. Human encroachment more
worsen the situation by increasing the risk of
flood in urban areas, which requires new
strategies to decrease the risk of flood (Karki
et, al. 2025). Hydrological behaviour of basin
is also influenced by land use by changing
the local hydrological cycle (Barredo &
Engelen, 2010). In many countries flood and
urban expansion relationship has been
examined According to Rucinska (2015) in
the River Agly in the city of Marseille, France

the risk of flood is increased due to eventual
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change in flood discharges which concluded
that in connection with recreation activities
or proximity of a large city, the development
of urbanization resulted in increasing flood
vulnerability.

Many scholars provide the connection
between urbanization and spatial elements
with the addition of Geographic Information
system, remote sensing and statistical tools.
The integration of Geographic information
system and remote sensing approaches to
urbanization should also be seen as an
essential step in the expansion analysis.
Remote sensing has the capability to provide
consistent datasets which covers large areas
with enormous details and time frequency.
In 1990 the high-resolution satellite imagery
was available to study urban expansion.
Some research has been done on using
remote sensing and GIS to measure and
monitor urban sprawl (Gielen et al., 2018;
Jain, 2002; Lowry & Lowry, 2014; Mohd
Noor et al., 2018; Norzailawati Mohd Noor
& Hashim, 2009; Terzi & Kaya, 2018; Weng,
2002; Zeng et al., 2015).

Floods are the most dangerous and
disastrous natural phenomena in the world
that cause injuries, loss of human life,
material damage, communication line and

infrastructure. (Khan et al.,, 2013) used a

GIS-based approach for the identification of

flood-affected areas and preparing a map to
show the affected areas and rescue those
affected people.

Recently, estimating the effects of flood risks
and developing GIS-based flood maps has
been a critical issue. (Sagala, 2006) carried
out a comprehensive study on the
vulnerability to find out the risks of physical
flooding especially damage to buildings in a
residential area dependent on mobile GIS.
Similarly, remote sensing can play a major
role in in risk assessment and management,
particularly when several factors are present
at the same time, such as natural disasters
and urbanization, covering very sensitive
areas. In this context, multi temporal analysis
can provide decision makers with the tools
and information needed to reduce the
impacts of disasters (such as floods) and
promote sustainable development. (Hussain
etal.,, 2021).

Land Use Land Cover Change (LULCC) can
be the result of land conversion from one
land use land cover type to another or
modification of LULC or even can occur as a
result of land maintenance (Briassoulis,

2004). The LULCC analysis studies are

mainly carried out to determine the
causes/driver or agent of change or to assess
the environmental and socio-economic

impact of these changes. This study aims to
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assess the LULCC of Nowshera city with

STUDY AREA

Nowshera is one of the most peaceful and
fertile region, which is located in Khyber
Pakhtunkhwa, consisting of three military

cantonments i.e. Nowshera Contonment,

Cherat  Contonment  and  Risalpur

Contonment. It is one of the largest cities of
the province. It is located on GT Road, 27
of Peshawar (GoP, 2017).

miles east

Nowshera city is situated on the bank of

special emphasis on the impact of the 2010

floods in the Kabul river.

Kabul river, covering an area of about 1748

km’ with two administrative parts i.e.

Nowshera Tehsil and Pabbi Tehsil (Shah et
al.,, 2018). In the West of this region lies
Peshawar, Mardan to the North, to the
Northwest is Charsadda, to the Northeast is
Swabi, Kohat to its South, to the southwest is

Orakzae agency and to the East is Attock

(GoP, 1999).

Nowshera City
Locational Map

—————

Nowshera District
Showing Location of Nowshera City

71°54'40°E 71°56'50°E

H
=
L~
g
3
&
_______ 2
:
&
£
B
Bl
£?
4
£
@
-3
i
b}
1.5 Km
Height above Sea Level
High : 1500m =
— 2
Low : 242m G
— Roads h
E::_! City boundary
®  mporiant Setlements
mm— River KabulfSireams
=
i 3 Nowshera District Boundary L
Source. District Cenus Report 1998 (- | S
8
a

71459'0"E 72°1'10°E

FIGURE 1: LOCATION MAP OF THE STUDY AREA AS DERIVED FROM DISTRICT
CENSUS REPORT 1998

The terrain of study area is even and uniform

with fertile and productive soil due to the

depositional work of river Kabul. Therefore,

the impact of the river is dominant in
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shaping the landscape of this area. (GoP,
1999).

The climate of Nowshera is continental type
with cold winters and hot summers. The
Monsoon rainy season and winter spring-
rainy season are the most prominent rainy
seasons in the study area, which receives 50.8
mm and 18.2 mm rainfall but an
unprecedented rainfall was recorded in the

month of July, 2010, which was 20 times

more than normal rainfall causing the

MATERIAL AND METHODS

To assess the impact of land use land cover
change on land value, GPS waypoints were
collected along with the land value in various
periods. The data collected was retrieved in
the ArcMap environment and displayed as

an event layer which was subsequently saved

destructive and disastrous flood (Mustafa
and Wrathal, 2011).

Kabul and Indus are the two main rivers in
the study area. There are two perennial
streams namely Kalpani River and Bara River
and many dry streams or "Khwars" which is
the main cause for such largescale
devastation in the rainy season. According
to the 2017 census, the population of district
Nowshera was 1,518,540 which was 874,000
in 1998. The population density is 608

persons per square kilometre.
as a point map. The point map was then

interpolated to create various land value
zones for both 1998, 2008, and 2018 and
later the map showing the change in land

value from 1998 to 2018 is created. This

procedure is shown in figure 2.
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FIGURE 2: METHODOLOGICAL FLOWCHART
PRIMARY DATA COLLECTION

elder people residing in the study area. Five

To determine the land value, urbanization

and associated problems, Focused

(FGDs) has

trend,

Group Discussion been

conducted with urban authorities, politicians,

estate agents, District revenue Office and

sessions were conducted in which 10 peoples

have been selected from the above-

mentioned authorities. For this purpose, a
formal list of questions in the form of a short
designed and data

questionnaire  was
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collected through focus group discussion has

been  compiled in the form  of
qualitative/quantitative figures, tables and
were shown on maps and graphs. Besides,
detailed interviews have been conducted with
heads of line agencies to know about policies
of the government about urban sprawl and
their consequences. Data about land value is
collected from the field through real estate
agents and GPS way points.

SECONDARY DATA COLLECTION

The current study is mainly based on
remotely sensed data obtained from various
sources. The Landsat 5 image for 1998 with
30m resolution, 2008 SPOT-5 image with
from

acquired

SUPARCO, and the image of 2018 with the

10m  resolution  was

5-meter resolution was acquired from SAS
planet for Bing satellite.

Maps of Nowshera city were obtained from
Nowshera  Municipal Committee and
Cantonment Board Nowshera. Population
data has been collected from the District
Census Report of District Nowshera for
various years.

LULCC ANALYSIS

To distinguish the geographical distribution
of built-up land expansion, the raster images
were classified with the help of supervised

maximum likelihood classification method

using generated training samples. The images

were classified into four major land-use
classes including Agriculture/Vegetation,
Built up Area, Barren Land/Open Spaces
and Water Body/River classes.

Several methodologies are available to
determine the percentage of annual land use
land cover changes. However, in this study,
the Single Land Use Dynamic Degree
(SLUDD) of Quan et al.,, (2015) is used to
compute and evaluate the percentage annual
change in various land use land cover classes.
RESULTS AND ANALYSIS

The analysis reveals that agriculture and
vegetative area account for 1430.08 hectares
(28.69% of the total area of Nowshera city).
Most of the agricultural area was
concentrated along the Kabul River which
passes through the middle of the city. The
areas include parts of Pir Sabak and
Nowshera Kalan etc.

The barren land/ open spaces were mostly
located toward the south of the city in the
form of undulating bad land topography and
cover more than half of the city area. The
analysis suggests that the area under barren
land/open spaces accounts for 2867.35
hectares (57.53 % of the total area).

The builtup area in 1998 was only 332.87
hectares (6.68 % of total area). The builtup

area was mostly concentrated along river

Kabul from Amangarh, Khat Kilay Nowshera,

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 21


https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

and Nowshera Kalan. The image analysis
reveals lots of open spaces within the builtup
area in Nowshera Kalan and Nowshera as

well. Besides the area along river Kabul used

to be a high-class residential area and land
value was high too because of water front.

The area occupies by river Kabal and part of
the river Kalpani course was 354.22 hectares

(7.11% of total area).

TABLE 1: AREA AND PERCENTAGE UNDER VARIOUS LULC CLASSES IN 1998

Land use Land Cover Classes Area in Hectare Percentage of Total Area
Agriculture/Vegetation 1430.08 28.69

Built Up Area 332.87 6.68

Barren Land/Open Spaces 2867.35 57.53

Water Body/River 354.22 7.1

Total 4984.52 100

The agricultural land and vegetation cover
account for 1359.9 acres (27.30 % of the city
area compared to 28.69% in 1998). A
decrease of only 1.39% in agriculture
/vegetation cover was recorded in 10 years i.e.
1998-2008. Almost the same results were
recorded for barren land and open spaces.
The barren land and open spaces in 2008
covered an area of 2794.64 hectares
(56.09 % of the total area), compared to
2867.35 (57.53% of total city area). A total
decrease of 1.44 % took place from 1998 to
2008. The area under water bodies which
were Kabul River and Kalpani River remain
almost the same. 1n 2008 the area under the

course of these rivers was 360.12 hectares

(7.23% of the city area), compared to 254.22
(7.11 % of the total area).

As for as the area under built environment is
concerned it record a gradual increase from
1998 to 2008. In 2008 the area under the
built-up environment was 467.38 hectares
(9.38 % of total area) compared to 332.87
hectares (6.68 % of total area). A net increase
of 2.7 % during 1998 to 2008-time period.
The net increase in a builtup area is mainly
attributed to an increase in population from
1998 to 2008. Table 2 shows the estimated
population of 2008 for Nowshera city
including cantonment and other important

localities within Nowshera city at a growth

rate of 1.5% per year (1998-2017).

TABLE 2: AREA AND PERCENTAGE UNDER VARIOUS LCLC CLASSES IN 2008

Land use Land Cover Classes Area in Hectare Percentage of Total Area

Agriculture/Vegetation 1359.9

27.30
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Built Up Area 467.38 9.38
Barren Land/Open Spaces 2794.64 56.09
Water Body/River 360.12 7.23
Total 4982.04 100
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Table 3 summarise the analysis results of
classification carried out on satellite image
downloaded from the SAS website with 10-
meter resolution. The analysis results are
shown graphically in figure 4.7, while the
spatial distribution of various land use land
cover classes is shown in Figures 4.8 and 4.9.
The analysis reveals that the agriculture
/vegetative area accounts for 1325.48
(26.59% of total city area). The comparison
with the agriculture /vegetative area of 2008
reveals that the area under class shows a
decrease of 0.7% during 2008-2018. This
decrease is attributed to a corresponding
increase in the builtup area. The decrease
was mainly taking place in areas like Badrashi,
Khat Kilay, Dheri Katti khil area, besides
some decrease in the vegetative area also
observed in the periphery of Nowshera Kalan.
In contrast, the Builtup area shows a
remarkable increase from 9.38% of the total
area in 2008 to 17.69% in 2018. The Built-

up area accounts for 882.11 hectares

(17.69 % of total city area) in 2018, which

was only 467.38 hectares in 2008. This
increase in the builtup area has taken place
in agriculture / vegetative areas and open
spaces. The increase is mainly observed in
the two planned areas of Nowshera city i.e.
ASC colony and Armour Colony. In the
2008 image (figure 4.5), the open spaces can
be easily seen in contrast to congested built-
up areas in 2018 (figure 4.8).

The open spaces account for 2410.02
hectares (48.34% of the city area), in
comparison to 2794.64 hectares (56.09 % of
the total area) in 2008. The extraordinary
decrease is the result of the fast increase in
the builtup area during the same period.
These open spaces can be seen in a satellite
image of 2008 which become built up in
2018 (figure 4.8).

The area under water bodies i.e. river Kabul
and Kalpani show an increase of 7 hectares
which may be the result of the 2010 flood in
Kabul river, which cause the river channel to

widen at places.

TABLE 3: AREA AND PERCENTAGE UNDER VARIOUS LCLC CLASSES IN 2018

Land use Land Cover Classes

Area in Hectare

Percentage of Total Area

Agriculture/Vegetation 132548
Built Up Area 882.11
Barren Land/Open Spaces 2410.02
Water Body/River 367.23
Total 4984.84

26.59
17.69
48.34
7.38
100
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FIGURE 4: VARIOUS LULC IN 2018 (A) SPOT 5 IMAGE (B) SPOT 5 CLASSIFIED
IMAGE
DISCUSSIONS -2018 periods and to investigate the impact
The study aims to determine the spatial and ~ of the 2010 floods on land use patterns and

temporal land-use changes between the 2008  land values in the study area. The 1998
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image of Landsat 5 was also analysed to  builtup area with a corresponding decrease
determine the change which took place from in agricultural land/vegetation and open
1998 to 2008. The temporal analysis of  spaces.

satellite images reveals an increase in the

TABLE 4: AREA AND PERCENTAGE UNDER VARIOUS LCLC CLASSES IN 1998,
2008 AND 2018

1998 2008 2018
Land Use Land

Area in %age of Area in %age of Area in %age of
Cover Classes
Hectare  Total Area Hectare Total Area Hectare  Total Area

Agriculture/Vege 132548

tation 1430.08  28.69 1359.9 27.30 26.59

Built Up Area 332.87 6.68 467.38 9.38 882.11 17.69

Barren 2410.02

Land/Open

Spaces 2867.35 57.53 2794.64  56.09 48.34

Water 367.23

Body/River 354.22 7.1 360.12 7.23 7.38
4984.52 100 4982.04 100 4984.84 100
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FIGURE 5: FLOODED AREA OF NOWSHERA CITY DURING JULY 2010 FLOODS

Because of the fear of the flood the new
construction and extension of the builtup
area took place on the higher ground located
in the south of the city mostly in two
colonies i.e. ASC colony and Armour colony.
Figure 4.16 shows the Armour colony in
both 2008 and 2018 images. The analysis
reveals that there were wide open spaces
between built-up areas which were converted
into the built-up area in 2018.

Similarly, figure 4.17 shows the comparison
of the Khat Kilay and Ashoreabad areas. In
the 2008 image, there are open spaces that

were eliminated in 2018. It also reveals the

agricultural land in 2008 which is converted
to builtup in 2018. Similarly, figure 4.18
shows the comparison of the Dheri Kati khel
area. The analysis reveals that in the 2008
image there was a huge torrent namely
Pirano torrent (khwar), which is converted
into a builtup area in 2018.

Plate 4.1. Showing the undulation Bad
Lands topography on Nowshera Kaka Sahib
road, which is level down for the
development into residential colony soon.
Figure 4.19 shows the comparison of the area

along the riverside which was agricultural in

2008 and converted to the builtup area in
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2018. Besides the city witnessed, a
mushroom growth of new colonies in the
southern part of the city Figure 4.20 shows
the development of a new colony close to the
ASC colony. Figure 4.21. shows the 2008
image which reveals that the open spaces
were converted into the built-up area and the
development of the Gulberg model town.in
the year 2018. Similarly, Plate 4.2 shows the
newly developed Gulberg model city
Nowshera city. The area was covered by
undulating badland topography in 2008.
Which is leveled for a new housing colony.
And today the piece of the plot is between
PKRs 4 to 4.5 million/Kanal (0.123 acres).
Plate 4.3 is showing the glimpses of Gulberg
model town Manki road Nowshera, the plot
price is PKRs 2.0 million /Kanal (0.123
acres).

Photograph 4.4. Shows some glimpses of
Paradise city Nowshera.  The township
started earlier but after the 2010 flood in
Nowshera its starts development and today
it's one of the fast-developing residential
projects of Nowshera city. The price of the
plot is PKRs. 2 million /Kanal (0.123 acres).
Plate 4.5 showing some glimpses of New city
Nowshera city. The town is started recently
on Nowshera Kaka Sahib road and is
developing fast, the price of the plot is PKRs

2.4 million /Kanal (0.123 acres).

The above discussion reveals that after the
2010 flood the land wuse pattern was
completely changed and the new extension
in the built-up area is mostly taking place in
the south of the city on barren land. The
area is safe from the flood and the developers
are using this slogan to attract customers.

These

newly established towns in the

surrounding of Nowshera city are the result
of the July 2010 flood in Kabul River. These
newly established towns were barren lands,
undulating badland topographies of no value
even was not fit for cultivation but today on
average the price of land per Kanal (0.123
acres) is more PKRs 2.5 million.

The prompt effect of riverine flooding is the
loss of human life, damage to properties and
infrastructure, etc. The damage caused to
infrastructure causes long-term unavailability
of clean drinking water, disruption of
education and health facilities. The loss of
livelihoods can reduce the purchasing power
which ultimately causes the reduction in land
value in the vicinity of rivers.

Besides the excess toll of relocation and
rehabilitation can induce continuing tension
and stress. The stress of overcoming these
losses can be overwhelming and produce
lasting psychological impacts (Khan, 2005).
The July 2010 flood disaster in Nowshera

city disrupt the smooth functioning of the
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system because of the destruction of public
utilities that caused fear and uncertainties
among the public. The field survey and
discussions with locals reveal that people still
fear the flood. The majority of the
respondents believed that if they were given
the chance they would like to dislocate.

In Nowshera city, the Nowshera cantonment
and Nowshera Saddar used to a high-class
residential area with very high land value
before the 2010 flood in Kabul river. The
price of Kanal of land used to ranging from 2
to 3 million PKRs. The Saddar area is still
the hub of economic activities. During the
2010 flood, almost all the cantonment and
Saddar area were under up to 08 ft. of water
for several days. After the flood even today
the price is still almost the same. On the
other hand, the area in the south of the city
which was barren undulating and people use
to go for hunting was slowly and gradually
developed only because it located 100-200
meters above the present day bed of river
Kabul and is located away from the fear of
flooding.

The land developers used the slogan “live
away from the danger of river”. The land
value in newly develop New city, Paradise city,
Gulberg model town is hiking up fast. The

land value in these areas is well above 5

million PKRs.

Figure 4.23 is showing the property value
zone map of the study area for 2008 (before
the 2010 flood). The analysis reveals that
high-value property is mostly concentrated
along both sides of the river in the
Cantonment and Saddar area and on the
other side of the Nowshera Kalan area.
While the suburb and peripheral areas of the
city. Even the first planned area of Nowshera
city i.e. ASC colony and Armour colony were
not densely populated. It can see in Figures
4.16 and 4.20.

Similarly, figure 4.24 is showing the property
value zone map of 2018. The analysis reveals
that the high-value property is concentrated
in the South, peripheral areas of Nowshera
city. The area was uninhabited and mostly
constitutes low hilly areas with acacia species.
After the 2010 flood in Nowshera district in
general and Nowshera city in particular the
pattern of land use development started
toward the south and mushroom growth of
housing colonies started and today its high-
class residential area. The property value is
ranging from 4 to 5 million PKRs /Kanal in
some of the cities (Zammen.com, 2019).
CONCLUSION

The present study aimed to analyse the
spatial and temporal LULC change in
city during 2008-2018, and

Nowshera

determine the driving forces with special
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emphasis on the impact of the July 2010
flood on land use pattern and land value.

Among all the anthropogenic activities, land
use land cover change resulting in alteration
of land cover is the most irreversible. In the
last couple of decades’ urban areas have
expanded at an alarming rate. Human has
changed the natural landscape for the
construction of  multistory  buildings,
provision of drainage, sewage system, and
These changes in

other infrastructure.

natural landscape contribute to
environmental degradation both in urban
and rural areas.

Urbanization is randomly continued and in
the absence of proper and appropriate
planning, the urban areas in developing
communities are facing many problems in
housing, education, health, transportation,
etc. besides environmental degradation.

The present study observed rapid changes in
land use in the land cover of the study area
Nowshera city in the last 20 years from 1998-
2018. The study noticed an accelerated
transformation in the builtup area at the
expanse of a decrease in agriculture /
vegetative area and open spaces. The main
driving force behind this accelerated growth
of the builtup area is the increasing
resulting from both natural

population

growth and migration. The builtup area

increased at the rate of 4.04% per annum
during 1998-2008, and 6.7% per annum
20082018,

during suggesting  faster
conversion during the 2008-2018 period.
The present study finds a strong connection
between land use land cover change and the
2010 flood in the Kabul river. The land use
land cover pattern is seem influenced to a
greater extent by July 2010 flood. Riverine
flood is a recurrent phenomenon in
Nowshera District especially in Nowshera
city and Nowshera Kalan. The torrential
rainfall in Upper Khyber Pakhtunkhwa
generated unprecedented flood peaks in the
Swat River. In Nowshera city, a high flood
peak caused severe damage. A total of
nineteen union councils of district Nowshera
were affected. In Nowshera, city flooding
caused damage to property and infrastructure.
Roads, water supply, sewerage, and drainage
systems were disrupted. Nowshera was
among one of the most affected districts.
Almost half of the Nowshera city was under
8-10 feet of water.

The south, South Eastern and South
Western part of the study area is highly
dissected and undulating barren land. Most
of the area is 100 to 150 meters above the
present-day bed of River Kabul. After the

flood, the pace of development accelerated

toward the South and the development of
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several housing colonies and societies started
immediately after the flood. And today the
land value in these newly developed towns is
among the highest in the study area. The
study found that the land value in those
areas was only a couple of hundred thousand
but today it’s in millions. The highest
recorded in Paradise city 4.5 to 6 million per
Kanal (0.123 acres).

The field survey suggests that the present
trend may be continued in the future, and
the majority of respondents in the close
vicinity of river Kabul, which used to one the
high-class residential area because of the
closeness to the river want to move to the
higher
remembers and fears the 2010 flood. This

ground. The inhabitant still
fear is cashed by the new developers and
their most important slogan is “come and

live away from river Kabul Flood”.

REFERENCES

Abbas, R. (2016). Internal migration and
citizenship in India. Journal of Ethnic and
Migration Studies, 42(1), 150-168.

Ahmed, A., & Dinye, D. R. (2011).

Urbanisation and the Challenges of

Development Controls in Ghana: A

Case Study of Wa Township. Journal of

Sustainable  Development  in  Africa.

https://doi.org/10.3389/fnins.2015.00
507

Ahmed, S. J., Bramley, G., & Dewan, A. M.

that the adopted
highly

The study concludes
methodology  is valuable and
appropriate for change detection studies. The
study suggests and encourages such studies in
other urban areas as well, as such studies
provide valuable data for land-use planners
and urban developers.
RECOMMENDATIONS

It is recommended that agricultural land
protection must be comprised at all levels of
land use plans and the farmland boundary
must be indicated and defined in both
country and town level land use plans. Just
like China, the conversion of prime
agricultural land must be approved by the
town or state council.

The study recommends and encourages such
studies in other urban areas as well, as such

studies provide valuable data for land-use

planners and urban developers.

(2012). Exploratory Growth Analysis of
a Megacity through Different Spatial
Metrics: A Case Study on Dhaka,
Bangladesh (1960-2005). Journal of the
Urban & Regional Information Systems
Association, 241).

Alcantara, C., Kuemmerle, T., Prishchepov,
A. V., & Radeloff, V. C. (2012).
Mapping abandoned agriculture with

MODIS

multi-temporal satellite

data. Remote Sensing of Environment, 124,

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 31


https://doi.org/10.3389/fnins.2015.00507
https://doi.org/10.3389/fnins.2015.00507
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)
ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

334-347. Basawaraja, R., Chari, K. B., Mise, S. R., &
Ali, M., Khan, S. J., Aslam, 1., & Khan, Z. Chetti, S. B. (2011). Analysis of the

(2011). Simulation of the impacts of
land-use change on surface runoff of Lai
Nullah Basin in I[slamabad,
Pakistan.

Planning, 102(4), 271-279.

Landscape and Urban

Ambrosi, C., Strozzi, T., Scapozza, C., &

Wegmiiller, U. (2018). Landslide hazard
assessment in the Himalayas (Nepal and
Bhutan) based on Earth-Observation

data. Engineering geology, 237, 217-228.

Anjum, M. N., Ding, Y., Shangguan, D., Ijaz,

M. W. & Zhuang, S. (2016). Evaluation
of high-resolution satellite based real-
time and postrealtime precipitation
estimates during 2010 extreme flood
event in Swat River Basin, Hindukush

region. Advances in Meteorology, 2016,
1420-1428.

Bagan, H., Takeuchi, W., Kinoshita, T., Bao,

Y., & Yamagata, Y. (2010). Land cover
classification and change analysis in the
Horgin Sandy Land from 1975 to
2007. IEEE Journal of Selected Topics in
Applied Earth Observations and Remote
Sensing, 3(2), 168-177.

Barredo, J. 1., & Engelen, G. (2010). Land

use scenario modeling for flood risk
mitigation. Sustainability, 2(5), 1327-
1344.

impact of urban sprawl in altering the
land-use, land-cover pattern of Raichur
City, India, using geospatial
technologies. Journal of Geography and

Regional Planning, 48), 455.

Bhalli, M. N., Ghaffar, A., & Shirazi, S. A.

(2012). Remote sensing and GIS
applications  for  monitoring  and
assessment of the wurban sprawl in
Faisalabad-Pakistan. Pakistan Journal of

Science, 643), 203-208.

Bhat, P. A., Shafiq, M., Mir, A. A. & Ahmed,

P. (2017). Urban sprawl and its impact
on landuse/land cover dynamics of
Dehradun City, India. International

Jowrnal of Sustainable Built Enwvironment,

&2), 513-521.

Bhatta, B. (2009). Analysis of urban growth

pattern using remote sensing and GIS: a
case study of Kolkata, India. International
Journal of Remote Sensing, 3((18), 4733-
4746.

Briassoulis, D. (2004). An overview on the

mechanical behaviour of biodegradable

agricultural films. Journal of Polymers and

the Environment, 12(2), 65-81.

Burby, R. J., Deyle, R. E., Godschalk, D. R.,

& Olshansky, R. B. (2000). Creating

hazard resilient communities through

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 32


https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)
ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

land-use planning. Natural hazards Dash, P., & Punia, M. (2019). Governance
review, 1(2), 99-106. and disaster: Analysis of land use policy
Campbell, J. L. (2007). Why would with reference to Uttarakhand flood

corporations  behave  in  socially
responsible ways? An institutional theory
of corporate social
responsibility. Academy of management

Review, 32(3), 946-967.

Chadchan, J., & Shankar, R. (2012). An

analysis of urban growth trends in the

posteconomic  reforms  period in
India. International Journal of Sustainable

Built Environment, 1(1), 36-49.

Chowdhury, P. K. R., Bhaduri, B. L. &

McKee, J. J. (2018). Estimating urban

areas: New insights from very high-

2013, India.

International  Journal = of

Disaster Risk Reduction, 101090.

Dawod, G. M., Mirza, M. N., & Al-Ghamdi,

De

K. A. (2011). GIS-based spatial mapping
of flash flood hazard in Makkah City,
Saudi Arabia. Journal of Geographic
Information System, 3(03), 225.

M, J. C, & Aerts, J. H. (2011).
Development of flood exposure in the
Netherlands during the 20th and 21st
century. Global Environmental Change, 21,

620-710.

Dewan, A. M. & Yamaguchi, Y. (2009). Land

resolution human settlement use and land cover change in Greater
data. Remote Sensing Applications: Society Dhaka, Bangladesh: Using remote
and Environment, 10, 93-103. sensing to  promote  sustainable

Coppin, P., Jonckheere, 1., Nackaerts, K.,

Muys, B., & Lambin, E. (2004). Review

Article Digital change detection methods

urbanization. Applied Geography 293),
390-401.

Dewan, A. M., & Yamaguchi, Y. (2009).

in ecosystem monitoring: a Using remote sensing and GIS to detect

review. International journal of remote and monitor land use and land cover

sensing, 25(9), 1565-1596. change in Dhaka Metropolitan of
Dahal, K. R., Benner, S., & Lindquist, E. Bangladesh during 1960-

(2018).  Analyzing  spatiotemporal 2005.  Environmental —monitoring and

patterns of urbanization in Treasure assessment, 15((1-4), 237.

Valley, Idaho, USA. Applied Spatial ~ Di-Gregorio, A. (2005). Land Cover

Analysis and Policy, 11(2), 205-226.

Classification System(LCCS), version2:

Classification  Concepts and  User

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 33


https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

Manual. In FAO Environment and Natural
Resources Service Series. Rome, Food and
Agriculture Organization.

Douglas, 1., Alam, K., Maghenda, M.,
Mcdonnell, Y., McLean, L., & Campbell,
J. (2008). Unjust waters: climate change,
flooding and the wurban poor in

Africa. Environment and
wrbanization, 2(1), 187-205.

Ejaro, S. P., & Abdullahi, U. (2013).

Spatiotemporal analyses of land use and

land cover changes in Suleja local

government area, Niger State,

Nigeria. Journal of Environment and Earth
Science, 3(9), 72-83.

Estel, S., Kuemmerle, T., Alcintara, C.,
Levers, C., Prishchepov, A., & Hostert,
P.  (2015).

Mapping farmland

abandonment and recultivation across
using  MODIS NDVI

Europe time

series. Remote Sensing of Environment, 163,
312-325.
Ewing, R. (1997). Is Los Angeles-Style Sprawl

Desirable! Journal of the American
Planning Association.
https://doi.org/10.1080/01944369708

975728

Ewing, R., Hamidi, S., Grace, J. B., & Wei, Y.
D. (2016). Does urban sprawl hold down
upward mobility? Landscape and Urban
Planning, 148, 80-88.

Foley, J. A., DeFries, R., Asner, G. P,
Barford, C., Bonan, G., Carpenter, S. R.,
Chapin F, S., Coe, M. T., Daily, G. C.,
Gibbs, H. K. & Helkowski, J.H. (2005).
Global consequences of land use. Science,
3095734), 570-574.

Fonji, S. F., & Taff, G. N. (2014). Using
satellite data to monitor land-use land-
cover change in  North-eastern
Latvia. Springerplus, 3(1), 61.

Fu, P, & Weng, Q. (2016). A time series
analysis of urbanization induced land
use and land cover change and its
impact on land surface temperature with
Landsat imagery. Remote Sensing of
Environment, 175, 205-214.

Gabriel, S. A., Faria, J. A., & Moglen, G. E.
(2006). A multiobjective optimization
approach to smart growth in land
development.  Socio-Economic  Planning
Sciences, 40(3), 212-248.

Galarneau Jr, T. J., Hamill, T. M., Dole, R.
M., & Perlwitz, J. (2012). A multiscale

analysis of the extreme weather events

over western Russia and northern
Pakistan during July 2010. Monthly
Weather Review, I4((5), 1639-1664.

(Data source: PakMet 2010) OCTOBER
2012 Leadership and Management in
Engineering 318 Page 5)

Galster, G., Hanson, R., Ratcliffe, M. R,

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 34


https://doi.org/10.1080/01944369708975728
https://doi.org/10.1080/01944369708975728
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

Wolman, H., Coleman, S., & Freihage, ].
(2001). Wrestling sprawl to the ground:
Defining and measuring an elusive
Policy

concept. Housing Debate.

https://doi.org/10.1080/10511482.200

1.9521426
Ghaffar, A.

(2015). Use of geospatial

techniques in  monitoring  urban
expansion and land use change analysis:
A case of Lahore, Pakistan. Journal of
Basic and Applied Sciences, 11, 265-273.
Gielen, E., Garcia, J. L. M. L., & Mayol, G. R.
(2018). Multidimensional
characterization of the Regional Urban
Model and the

urban sprawl in

Valencia.  International  Journal  of

Sustainable Development and Planning, 1.
Glaeser, E. L., & Shapiro, J. M. (2003).
Urban growth in the 1990s: Is city living
back?. Journal of regional science, 43(1),
139-165.
Globe and Mail (2014). The Impact of Flood
Real Values.

Hazard on Estate

http://www.theglobeandmail.com/repor

t-on-business/economy/housing/after-
the-flood-the-deluge/article18293150
Government of Pakistan (GoP) (1999).

District Census Report of District

Nowshera. Pakistan Bureu of Statistics,

Islamabad.

of Pakistan (GoP) (2011).

Government

District Census Report of District
Nowshera. Pakistan Bureu of Statistics,
Islamabad.

of Pakistan (GoP) (2017).

Government

District-wise  provisional stitstics  of
population. Pakistan Bureu of Statistics,

Islamabad

Grimm, N. B., Grove, J. M., Pickett, S. T. A,,
& Redman, C. L. (2008). Integrated
approaches to long-term studies of urban
ecological systems. In Urban Ecology: An

International Perspective on the Interaction
Between Humans and Nature, 5(7), 571-
584.

Grimm, N.B., Faeth, S. H., Golubiewski, N.
E., Redman, C. L., Wu, J., Bai, X. &
Briggs, ]J. M. (2008). Global change and
the ecology of cities. Science, 3145864),
756-760.

Harris, P. M., & Ventura, S. J. (1995). The
integration of geographic data with
remotely sensed imagery to improve

urban

classification in an

area. Photogrammetric  engineering and
remote sensing, 61(8), 993-998.

Heilig, G. K. (1997). Anthropogenic factors
in land-use change in China. Population
and development review, 139-168.

Herold, M., Clarke, K. C., & Scepan,

J.  (2002). Remote sensing and landscape

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 35


https://doi.org/10.1080/10511482.2001.9521426
https://doi.org/10.1080/10511482.2001.9521426
http://www.theglobeandmail.com/report-on-business/economy/housing/after-the-flood-the-deluge/article18293150/
http://www.theglobeandmail.com/report-on-business/economy/housing/after-the-flood-the-deluge/article18293150/
http://www.theglobeandmail.com/report-on-business/economy/housing/after-the-flood-the-deluge/article18293150/
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

metrics to describe structures and changes in
wrban land use. Environment and Planning
A, 348), 1443-1458.

Huang, D., Jin, H., Zhao, X., & Liu, S.
(2015).  Factors  influencing  the

conversion of arable land to urban use

and policy implications in Beijing,
China. Sustainability, A1), 180-194.

Hussain, M., Tayyab, M., Zhang, J., Shah, A.
A., Ullah, K, Mehmood, U., & Al
Shaibah, B. (2021). GISbased multi-
criteria approach for flood vulnerability
assessment and mapping in district
Shangla: Khyber Pakhtunkhwa,
Pakistan. Sustainability, 13(6), 3126.

Im, S., Kim, H., Kim, C., & Jang, C. (2009).
Assessing the impacts of land use
changes on watershed hydrology using
MIKE SHE. Environmental geology, 5A1),
231.

Igbal, M. F., & Khan, 1. A. (2014).

Spatiotemporal land use land cover

change analysis and erosion risk
mapping of Azad Jammu and Kashmir,
Pakistan. The Egyptian jowrnal of remote
sensing and space science, 1A2), 209-229.

Jain, M. (2002). GIS and Remote Sensing
Applications to Study Urban Sprawl of
Udaipur, India. Mohan Lal Sukhadia

University.

R., & Lulla, K. (1987).

Jensen, J.

Introductory digital image processing: A

remote sensing perspective. Geocarto
International.
https://doi.org/10.1080/10106048709

354084

Jiao, L. (2015). Urban land density function:
A new method to characterize urban
expansion.  Landscape  and  Urban
Planning, 139, 26-39.

Kessides, C. (2005). The Urban Transition in
Sub-Saharan Africa: Implications for
Economic  Growth  and  Poverty

Reduction The Urban Transition in

Sub-Saharan Africa: Implications for

Economic  Growth  and  Poverty

Reduction. 97.

Khan, G. A., & Khan, S. A. (2013).

Visualizing the affected areas of
Nowshera, Pakistan  under  the
transparent  flood  shapefile  using

GIS. Life Science Journal, 1((1), 198-203.
Khan, M. E. (2005). The death toll from
natural disasters: the role of income,
geography, and institutions. Review of
economics and statistics, 8A2), 271-284.
Kilvington, M., & Saunders, W. (2019).
Gaining public input on natural hazard
risk and land-use planning: A case study
from New Zealand. Disaster Prevention

and  Management:  An  International

Journal, 282), 228-244.

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 | Page 36


https://doi.org/10.1080/10106048709354084
https://doi.org/10.1080/10106048709354084
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

Kuemmerle, T., Miiller, D., Griffiths, P., &
Rusu, M. (2009). Land use change in

Southern Romania after the collapse of

socialism. Regional Environmental
Change, A1), 1.
Lambin, E. F. (1997). Modelling and

monitoring land-cover change processes
in tropical regions. Progress in physical
geography, 21(3), 375-393.

Lambin, E. F., & Meyfroidt, P. (2011).
Global land wuse change, economic

globalization, and the looming land

scarcity. Proceedings of the National
Academy of Sciences, 108(9), 3465-3472.

Lamichhane, K., Karki, S., Sharma, K,
Khadka, B., Acharya, B., Biswakarma,
K, .. & Bhattarai, P. K. (2025).
Unraveling the Causes and Impacts of
Increasing Flood Disasters in the
Kathmandu Valley: Lessons from the
Unprecedented September 2024
Floods. Natural Hazards Research.

Li, X. H,, Liu, J. L., Gibson, V., & Zhu, Y. G.
(2012). Urban sustainability and human
health in China, East Asia and

Southeast Asia. Current Opinion in

Environmental Sustainability, 44), 436-442.

Liu, J., Liu, M., Zhuang, D., Zhang, Z., &
Deng, X. (2002). The spatial pattern

analysis of land wuse change of

China. Science in China D, 32(13), 1031-
1040.

Liu, M., Tian, H., Chen, G., Ren, W., Zhang,
C., & Liy, J. (2008). Effects of land-use
and land-cover change on

evapotranspiration and water yield in

China during 1900-2000. Journal of the

American Water Resources Association.

https://doi.org/10.1111/j.1752-
1688.2008.00243 .x

Lopez, E., Bocco, G., Mendoza, M., &
Duhau, E. (2001). Predicting land-cover

and land-use change in the urban fringe:
a case in Morelia city, Mexico. Landscape
and urban planning, 55(4), 271-285.

Lowry, J. H., & Lowry, M. B. (2014).
Comparing spatial metrics that quantify
urban form. Computers, Environment and
Urban Systems, 44, 59-67.

Lu, D., Mausel, P., Brondizio, E., & Moran,
E. (2004). Change detection
techniques. International journal of remote
sensing, 25(12), 2365-2401.

Madurapperuma, B., Oduor, P, &
Kotchman, L. (2013). Detecting Land-

Change Stochastic

Cover using

Simulation Models and Multivariate

Analysis of Multi-Temporal Landsat
Data for Cass County, North
Dakota.  Environment and  Natural

Resources Research, 3(4), 78.

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 37


https://doi.org/10.1111/j.1752-1688.2008.00243.x
https://doi.org/10.1111/j.1752-1688.2008.00243.x
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

Maitla, M. A, Ali, A., Igbal, S. & Sadiq
M. M. (2015). Flood Risk

Awan,

Assessment of Nowshera City and
Remediation. Journal of Industrial Safety
Engineering, 1(3), 11-17.

Majeed, P.A., & Biswas B. (2015). Assessing
urban sprawl & quality of urban life
through GIS techniques. World journal of
pharmacy and pharmaceutical sciences, 4 (5),
910917.

Maktav, D., Erbek, F. S., & Jurgens, C.
(2005). of urban

Remote sensing

Journal of Remote
Sensing, 26(4), 655-659.
Malarvizhi, K., Kumar, S. V. & Porchelvan, P.

(2016). Use of High Resolution Google

areas. International

Earth Satellite Imagery in Landuse Map
Preparation  for  Urban  Related
Applications. Procedia Technology, 24,
1835-1842.
Marraccini, E., Debolini, M., Moulery, M.,
Abrantes, P., Bouchier, A., Chéry, J. P.,
& Napoleone, C. (2015). Common
features and different trajectories of land
cover changes in six Western
Mediterranean urban regions. Applied
Geography, 62, 347-356.
Meshkini, A., & Teymouri, A. (2017).
Analyzing Urban Sprawl and Its Impact
on Land Use Changes, Case Study:

Karaj. Armanshahr Architecture & Urban

Development.
Minallah, M., Rafique, M., Anwar, M. &
Mohs, M. (2016). Assessing the Urban
Growth and Morphological Patterns of
Gojra City, Pakistan. Sindh University
Research Journal-SUR]. Science Series,
482), 393-398.

A. A, & Ahmed, P.

Mir, (2014).

Microwatershed  level  conservation

strategies for effective land management

in Haheom watershed, Kashmir Valley (J

& K). In Landscape ecology and water

management (pp. 341-352). Springer,
Tokyo.

Mohd Noor, N., Rosni, N. A., Hashim, M.,
& Abdullah, A. (2018). Developing land
use geospatial indices (LUGI) for sprawl
measurement in alpha cities: Case study
of Kuala Lumpur, Malaysia. Cities, 82,
127-140.

Muckleston, K. W. (1983). The Impact of
Floodplain Regulations on Residential
Land Values in Oregon. JAWRA Journal
of the
Association, 1X1), 1-7.

Mundia, C. N., & Aniya, M. (2005). Analysis

American  Water  Resources

of land use/cover changes and urban
expansion of Nairobi city using remote

sensing and GIS. International journal of

Remote sensing, 26(13), 2831-2849.

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 38


https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

Mustafa, D., & Wrathall, D. (2011). Indus
basin floods of 2010: Souring of a

Faustian bargain?!. Water Alternatives, 41).

Noor, N. M., & Hashim, M. (2009, June).
Modeling Un-authorized Land Use
Sprawl with Integrated Remote Sensing-

GIS Technique and Cellular Automata.

In International Conference on
Computational Science and Its
Applications (pp. 163-175). Springer,

Berlin, Heidelberg.

Noor, N. M., & Rosni, N. A. (2013).
Determination of spatial factors in
measuring urban sprawl in Kuantan
using remote sensing and GIS. Procedia-
Social and Behavioral Sciences, 85, 502-512.

Ode, A., & Fry, G. (2006). A model for
quantifying and predicting urban
pressure on woodland. Landscape and
wrban planning, 7A1-2), 17-27.

Olang, L. O., & Furst, J. (2011). Effects of
land cover change on flood peak
discharges and runoff volumes: model
estimates for the Nyando River Basin,
Kenya. Hydrological Processes, 25(1), 80-89.

Olokeogun, O. S., Lyiola, O. F., & Lyiola, K.
(2014). Application of remote sensing

and GIS in

land use/land cover
mapping and change detection in
Shasha forest reserve,
Nigeria. International Archives of the

Photogrammetry, Remote Sensing and Spatial
Information Sciences, 8.

P. (2018). An analysis of climatic and human
induced determinants of agricultural
land use changes in Shupiyan area of
Jammu and Kashmir state

India. GeoJournal, 83(1), 49-60.

Department

(2010).
(Aug. 27,

Pakistan Meteorological

(PakMet).
( www.pakmet.com.pk)
2010).

Pal, S., & Ziaul, S. K. (2017). Detection of
land use and land cover change and land
surface temperature in English Bazar
urban centre. The Egyptian Journal of
Remote Sensing and Space Science, 2(X1),
125-145.

Pendall, R. (1999). Do land-use controls
cause sprawl!. Environment and Planning B:
Planning and Design, 264), 555-571.

Prakasam, C. (2010). Land use and land
cover change detection through remote
sensing approach: A case study of
Kodaikanal taluk, Tamil
nadu. International journal of Geomatics
and Geosciences, 1(2), 150.

Price, B., Kienast, F., Seidl, 1., Ginzler, C.,
Verburg, P. H., & Bolliger, J. (2015).
Future landscapes of Switzerland: Risk

areas for urbanisation and land

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 | Page 39


https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

abandonment. Applied Geography, 57, 32-
41.

Quan, B., Bai, Y., Romkens, M. J. M., Chang,
K. T., Song, H., Guo, T., & Lei, S.
(2015). Urban land expansion in

China,  1995-

2010. Habitat International, 48, 131-139.

Quasem, M. A. (2011).

Quanzhou city,

Conversion  of
agricultural land to non-agricultural uses
extent and

Bangladesh

in Bangladesh:
determinants. The
Dewvelopment Studies, 59-85.

Rahim, T., Zeb, A., & Shaukat, S. (2007).

Urbanization in North West Frontier

Province. Sarhad Journal of
Agriculture, 23(1), 233.
Rawat, J. S, & Kumar, M. (2015).

Monitoring land use/cover change using

remote sensing and GIS techniques: A

case study of Hawalbagh block, district

Almora, Uttarakhand, India. The
Egyptian Jowrnal of Remote Sensing and
Space Science, 18(1), 77-84.

Raza, A., Raja, I. A., Raza, S., & Lindgren, E.
(2012).

Land-use change analysis of

district ~ Abbottabad  Pakistan:taking
advantage of GIS and Remote Sensing.
Science Vision, 181&2), 1-11.

Razig, A., Xu, A., Li, Y., & Zhao, Q. (2016).

Monitoring of land use/land cover

changes and urban sprawl in Peshawar

City in Khyber Pakhtunkhwa: an
application of geo-information
techniques using of multi-temporal
satellite ~ data. ]  Remote  Sensing

GIS, 5(174), 2469-2480.

Rucinska, D. (2015). Spatial distribution of
flood risk and quality of spatial
management: case study in Odra Valley,
Poland. Risk Analysis, 35(2), 241-251.

Sagala, S. A. H. (2006). Analysis of flood

residential

City, The

physical vulnerability in

Case study: Naga
Philippines, ITC.

Sajjad, H. (2014). Living standards and

areas.

health problems of lesser fortunate slum

dwellers: evidence from an Indian
City. International Journal of Environmental
Protection and Policy, 2, 54.

Samat, N., Hasni, R., & Elhadary, Y. A. E.
(2011). Modelling Land Use Changes at
the Peri-Urban Areas using Geographic
Information Systems and  Cellular
Automata Model. Journal of Sustainable
Development, 46), 72.

Sebastian, M., V., &

Chandrasekhar, M. G. (1998). Facilities

Jayaraman,

management using remote sensing data
in a GIS
Astronautica, 439-10), 487-491.

Seto, K. C.,, & Kaufmann, R. K. (2003).

environment. Acta

Modeling the drivers of urban land use

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 40


https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

change in the Pearl River Delta, China:

integrating  remote  sensing  with

data. Land
Economics, 7X1), 106-121.
Seto, K. C., Kaufmann, R. K. & Woodcock,

C. E. (2000). Landsat reveals China's

socioeconomic

farmland reserves, but they're vanishing
fast. Nature, 40606792), 121-122.

Shah, A. A., Ye, J., Abid, M., Khan, J., &
Amir, S. M. (2018). Flood hazards:
household vulnerability and resilience in

Khyber

disaster-prone  districts  of

Pakhtunkhwa province,
Pakistan. Natural hazards, 93(1), 147-165.

Shalaby, A., & Tateishi, R. (2007). Remote
sensing and GIS for mapping and
monitoring land cover and land-use
changes in the Northwestern coastal
zone of Egypt. Applied Geography, 27A1),
2841.

Shirazi, S. A. (2009). Temporal analysis of
land use and land cover changes in
Lahore-Pakistan. Pakistan wision, 13(1),
187-206.

Shirazi, S. A., & Kazmi, S. ]J. H. (2014).
Analysis of population growth and

urban development in Lahore-Pakistan

using geospatial techniques: Suggesting
future South  Asian

some options.

Studies, 29(1), 269.

Siedentop, S. (2005). Urban Sprawl—

verstehen, messen, steuern:
Ansatzpunkte fiir ein empirisches Mess-
und Evaluationskonzept der urbanen
Siedlungsentwicklung. disP-The Planning
Review, 41(160), 23-35.

Singh, A. (1989). Review Articlel: Digital
change detection techniques using

remotely-sensed data. International Journal

of Remote

doi.org/10.1080/01431168908

Sensing.
https:
903939

Sivakumar, M. V. K. (2005). Impacts of

natural  disasters  in  agriculture,
rangeland and forestry: an overview. In
Natural disasters and extreme events in
Agriculture, 1-22.

Skokanova, H., Faltan, V., & HavliCek, M.
(2016). Driving forces of main landscape
change processes from past 200 years in
Central Europe-differences between old
democratic and post-socialist
countries. Ekolégia (Bratislava), 35(1), 50-
65.

Soja, E. W. (2013). Regional urbanization
and third wave cities. City, 1A5), 688-
694.

Su, S., Jiang, Z., Zhang, Q. & Zhang, Y.
(2011). Transformation of agricultural

landscapes under rapid urbanization: A

threat to sustainability in HangJia-Hu

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 41


https://doi.org/10.1080/01431168908903939
https://doi.org/10.1080/01431168908903939
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)
ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

region, China. Applied Geography, 31(2), 16110.
439-449. Turner, M. A. (2007). A simple theory of

Sun, L., Wei, J., Duan, D. H., Guo, Y. M., smart growth and sprawl. Journal of

Yang, D. X., Jia, C., & Mij, X. T. (2016). Urban Economics, 61(1), 21-44.
Impact of Land-Use and Land-Cover Wassmer, R. W. (2002). Fiscalisation of land
Change on wurban air quality in use, urban growth boundaries and non-
representative cities of China. Journal of central retail sprawl in the western
Atmospheric and Solar-Terrestrial United States. Urban Studies, 398),
Physics, 142, 43-54. 1307-1327.

Superczynski, S. D., & Christopher, S. A. Wassmer, R. W., & Edwards, D. (2005).
(2011). Exploring land use and land Causes of urban sprawl (decentralization)
cover effects on air quality in Central in the United States: natural Evolution,
Alabama using GIS and remote flight from blight, and the fiscalization
sensing. Remote sensing, 3(12), 2552-2567. of land use. Unpublished Paper.

Tajbakhsh, M., Memarian, H., & Shahrokhi, Wei, Y. D.,, & Ewing, R. (2018). Urban

Y. (2016). Analyzing and modeling
urban sprawl and land use changes in a
developing city using a CA-Markovian
approach. Global Journal of Environmental

Science and Management, 2(4), 397-410.

Taubenbock, H., Wegmann, M., Roth, A,

Mehl, H., & Dech, S. (2009).
Urbanization in India-Spatiotemporal
analysis using remote sensing

data. Computers, environment and wurban

systems, 33(3), 179-188.

Terzi, F., & Kaya, H. S. (2018). Analyzing

urban sprawl patterns through fractal
geometry: the case of Istanbul

Metropolitan area. Analysis.

https://doi.org/10.1103/PhysRevE.78.0

expansion, sprawl and inequality.
Landscape and Urban Planning, 172AMay),
259-265.
https://doi.org/10.1016/j.landurbplan.
2018.05.021

Weng, Q. (2002). Land use change analysis

in the Zhujiang Delta of China using
satellite remote sensing, GIS and
stochastic ~ modelling.  Journal  of
environmental management, 643), 273-284.
Witmer, F. D. (2008). Detecting
war-induced abandoned agricultural
land in northeast Bosnia using
multispectral, multitemporal Landsat

TM imagery. International Journal of

Remote Sensing, 2413), 3805-3831.

https://pjsst.com.pk/index.php/Journal/issue/archive | Sidra et ,al 2025 |Page 42


https://doi.org/10.1016/j.landurbplan.2018.05.021
https://doi.org/10.1016/j.landurbplan.2018.05.021
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)

ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

Xiao, J., Shen, Y., Ge, J., Tateishi, R., Tang,
C., Liang, Y. & Huang, Z. (2006).
Evaluating urban expansion and land
use change in Shijiazhuang, China, by
using GIS and remote sensing. Landscape
and urban planning, 75(1-2), 69-80.

Xiong, C., Beckmann, V., & Tan, R. (2018).
Effects of infrastructure on land use and
land cover change (LUCC): The case of
Hangzhou International Airport,
China. Sustainability, 10(6), 2013.

Xiulan, W., & Yuhai, B. (2011). Study on
the methods of land use dynamic change
research. Progress in geography, 18(1), 81-
87.

Yar, P., Atta-ur-Rahman, Khan, M. A. &
Samiullah, S. (2016). Spatio-temporal
analysis of urban expansion on farmland
and its impact on the agricultural land
use of Mardan city, Pakistan. Proceedings
of the Pakistan Academy of Sciences, B. Life
and Environmental Sciences, 53, 35-46.

Yeh, A. G. O, & Li, X (1997). An
integrated remote sensing and GIS
approach in the monitoring and
evaluation of rapid urban growth for
sustainable development in the Pearl
River Delta, China. International Planning
Studies, 22), 193-210.

Yousaf, S., Zada, A. & Owais. M. (2013).

Physico-chemical

characteristics of

potable water of different sources in
District Nowshera: A case study after
flood-2010. Journal of Himalayan Earth
Sciences, 46(1), 83-87.

Zaman, K. U, (2012). Urbanization of arable
land in lahore city in Pakistan; a case-
study. European Journal of Sustainable
Development, (1), 69-83.

Zameen.com (2019).

https://www.zameen.com/Plots/Nowsh
era_Kaka Sahib Road New_ City Now
shera-12905-1.html

Zanganeh Shahraki, S., Sauri, D., Serra, P.,
Modugno, S., Seifolddini, F., &
Pourahmad, A. (2011). Urban sprawl

pattern and land-use change detection in
Yazd, Iran. Habitat International, 354),
521-528.
https://doi.org/10.1016/j.habitatint.20
11.02.004

Zeng, C., Liu, Y., Stein, A., & Jiao, L. (2015).

Characterization and spatial modeling of

Wuhan

urban  sprawl in  the
Metropolitan Area, China. International
Journal of Applied Earth Observation and
Geoinformation, 34, 10-24.

Zeug, G. & Eckert, S. (2010). Population
growth and its expression in spatial built-

up patterns: The Sana’a, Yemen case

study. Remote Sensing, 2(4), 1014-1034.

https://pjsst.com.pk/index.php/Journal/issue/archive

| Sidra et ,al 2025 |Page 43


https://www.zameen.com/Plots/Nowshera_Kaka_Sahib_Road_New_City_Nowshera-12905-1.html
https://www.zameen.com/Plots/Nowshera_Kaka_Sahib_Road_New_City_Nowshera-12905-1.html
https://www.zameen.com/Plots/Nowshera_Kaka_Sahib_Road_New_City_Nowshera-12905-1.html
https://doi.org/10.1016/j.habitatint.2011.02.004
https://doi.org/10.1016/j.habitatint.2011.02.004
https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

Pakistan Journal of Social Sciences Review (PJSSR)
ISSN (e) 2959-8052 (p) 2959-8044

Volume 4, Issue 3, 2025

Zheng, Z., & Qi, S. (2011). Potential flood classification of land cover using all
hazard due to urban expansion in the available Landsat data. Remote sensing of
karst mountainous region of North Environment, 144, 152-171.

China. Regional Environmental ~ Zulqarnain, Z. (2013). Economic impacts of
Change, 11(3), 439. floods on small scale farmers of Pakistan.

Zhu, 7., & Woodcock, C. E. (2014).

Continuous change detection and

https://pjsst.com.pk/index.php/Journal/issue/archive | Sidra et ,al 2025 |Page 44


https://portal.issn.org/resource/ISSN/2959-8052
https://portal.issn.org/resource/ISSN/2959-8044

	STUDY AREA
	MATERIAL AND METHODS
	PRIMARY DATA COLLECTION
	SECONDARY DATA COLLECTION
	LULCC ANALYSIS

	1.1RESULTS AND ANALYSIS
	DISCUSSIONS
	1.2CONCLUSION
	1.3RECOMMENDATIONS

