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Abstract

This study aim to attempt mapping out the Land Lan®@€over (LULC) status of Regional
Project Coordination Committee (RPCC) betw 19 with a view of detecting the land
consumption rate and the changes that has taken fjjace uging RS and GIS techniques; serving as a
precursor to the further study on urban in vammfions or change in weather pattern of the
cityn Rangpur City Corporation(RCCjleig th@#ai® administrative functional area for both of
Rangpur City and Rangpur divisig iencing a rapid changes in the field of urban
sprawl, cultural and physical la owth. These agents of Land use or Land cover
(LULC) varieties are respongg -dimensional problems such as traffic congestion,
waterlogging, and solid wast ss of agricultural land. In this regard, this study fulfills
LULC changes by usin Information Systems (GIS) and Remote Sensing (RS) as
well as field survey was ¢ or the measurement of change detection. The sources of data
were Landsat 7 ETM and lafgsat 8 OLI/TIRS of both C1 level 1. Then after correcting the data,
geometrically and radiometrically change detection and combined classification (supervised &
unsupervised) were used. The study finds LULC changes built-up area, water source, agricultural
land, bare soil in a change of percentage is 17.23, 2.58, -9.94, -10.19 respectively between 2009
and 2019. Among these changes, bare soil is changed to a great extent, which indicates the
expansion of urban areas is utilizing the land to a proper extent.

Keywords: Urban expansion; land use; land cover; remote sensing; geographic information
system (GIS); Rangpur City Corporation(RCC).
1. Introduction

Bangladesh is a developing country with the rapid growth of the population. Rangpur is
also a fast-growing city in the field of urbanization, with having a population of 2.96 million.

Because of the fastest population growth LULC also changing the emphasizes function of
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urbanization. A satellite image is carrying many more essentialities for the proper and quick
planning of LULC. For this reason, the field surveying method is considering time-consuming
and costly, which is replacing by RS techniques.

Fasal (2000) asserted the nature of land use changes , location of agricultural land losses
and for the reason of urbanization the supply of higher quality of agricultural activities is
reducing. Remote sensing satellites are playing a vital role in mapping land use and land cover
changes and infrastructural development for several past recent years (Arimoro et al., 2003). But
in RCC no such application is implemented for the detection and assessment of these types of
operational work (Dewan and Yamaguchi, 2009). Land use changes arising from agriculture,
pasturing, urbanization, bare soil and deforestation are some of the responsible factors to land
cover changes in RCC. These changes in LULC refle the growth of population,
consumption of land and the local climate. Expansio s resulted not only in the
depletion of natural resources, but a deterioration ofgffie eM&iroggnent. Agriculturally productive
land, forestland, bare land have been transforme o diffgrent commercial, residential and other
uses. The LULC is the result of social,ecofgmic,penvironmental phenomenon and their

perspective of utilization. The collecti

assessments of the function of eart

scales over time (Rajeshwari, 2
However, the objectiv

between 2009-2019 wit

is sttdy is to attempt mapping out the LULC status of RPCC
ctecting the land consumption rate and the changes that has
taken place using RS and techniques; serving as a precursor to the further study on urban
induced variations or change in weather pattern of the city. The changes of rapid land use are the
cause of a growing population , which is reducing another area of interest like natural vegetation
(Nicolson, 1987). The urban centers are increasing in population , but a two-fold conversion is
undergoing for the pre-urban areas; arable and non-arable land both are providing increasingly
numbered of establishments such as commercial, industrial and residential (Heimlich and
Anderson, 2001). Kalnay and Cai (2003) assessed that the urban area and surroundings could be
altered by the local climate, which is the cause of urban expansion. Instead of using traditional
approaches, satellite remote sensing is essentially monitoring the change of land use with the

facilities of high resolution which is associated with lower cost (Belal and Moghanm, 2011).
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The LULC maps also revealed an increase in land reclamation and have an environmental
impact (Fellati et al, 2017; Risma et al, 2019; Djimadoumngar, K.-N., & Adegoke, J, 2018 ).

Al rifat and Liu (2019) found that new urban lands were generated away from the coast.
Edwards et al (2019) found that a restrictive zoning regime has controlled urban sprawl. The
informal settlements continue to develop rapidly in each city (Park et al, 2019). Urban area
planning must consider the development of the city vertically (He et al, 2019). Land use
mapping will be very helpful for proper urban area planning (Navale and Mhaske, 2019).

Previous research has not analyzed urban expansion and its relationship with coporation
area, so this research has a novelty that emphasizes the interrelationship between urban
expansion, land use change, corporation area , and the use of remote sensing and geographical

the LULC status of RPCC

information systems. This study aims to attempt mappiy

between 2009-2019 with a view of detecting the land copgimpti®

taken place using RS and GIS techniques &
2. Methods
This study utilizes data for tr%%t of LULC changes. Remotely sensed data
1 e

e and the changes that have

Landsat 8 and Landsat 7 of bot were used for the LULC change detection in

between the year of 2019 angd#?009 n year time span). Spatial Characteristics of these data
having the below appr s Qoe@ Table 1). In addition, these data were collected from
earthexplorer.usgs.gov wh nd row were 138 and 042.

Table"]: Spatial Characteristics of Data ( Used)

Month/ year of Spatial Radiometric
Instrument Sensors . . .
Image Resolution resolution (bit)
Landsat 7 February 2009 ETM+ 30 16
Landsat 8 May 2019 OLI/TIRS 30 12

Universal Transverse Mercator (UTM) was used for the collected satellite images for the
map projection within Zone 46 N-Datum and of the co-ordinate system World Geodetic System
(WGS) 1984 and the pixel size is 30 meters. For the extraction of study area of RCC shape file of
GIS was used with having the same projection of UTM and WGS 1984 , which was

georeferenced. Then images were taken by Raster Processing tool under Data Management tool
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of ArcToolbox in ArcGIS 10.5. And finally, the image classification was conducted by the

combination of supervised and unsupervised classification. An extensive field survey was

performed of the RCC by using GPS (Global Positioning System), earlier the preprocessing and

classification of satellite imagery. GPS was used for scaling the satellite image data by

comparing the field data. And this fieldwork was done in the mid of February 2019.

RPCC established in 2012, which was previously known as Rangpur Pourasova (

established 1986), with having 442 village and 112 mouza. RPCC geographically located in
between 25°38” and 25°52’ North latitudes and 89°05° and 89°20’ East longitudes. It is bounded

by Nilphamari and Lalmonirhat district on the north, on the south Gaibandha, on the east

Kurigram and Dinajpur on the east with having the total area of 205.70 square kilometers (

Figure 2). And Population growth change of Rangpur is + r year from 2001 to 2011 ;

which was increased 865,927 in the year of 2014 (BBS 2%
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Figure 1. Study Area
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4. Results and Discussion

In this section, results are shown on the basis of LULC distribution, area measurement,
percentage of covered area, change detection and changing pattern. The city of Rangpur gets a
haphazard expansion of urban area , which is the result of conversion of agricultural and bare
land. During the period of 2009 and 2019 due to the urbanization and the cause of Rangpur
Pourosovaturning into RCC in 2012 has made the city expanded largely into an urban area
which is 5670 hectares of 17.53 percent of total area (Table 3).

The distribution of LULC changes rapidly in the sector of a built up area which is nearly

two times higher than in 2019 also, the noticeable decreag Md is agricultural which is a

significant indication of 10% loss. But it decreased to of bare soil from 3439 to

145 hectares(Table 2). These changes define the urbaexpa here agricultural and bare soil
is used to urbanized the areas. As the city populfition isNgcreasing, the city has been expanded
extensively to accommodate the increasin,

opWlatio@) compared to its early stage the cities

spatial expansion is the modification of ggver ained physical factors. However, the loss of
natural resources is the cause of thege

The LULC pattern chagges tial® from 2009 to 2019 (figure 3 & 4). Earlier in 2009
built up area was congest e center where other parts also carried it haphazardly in the
north west, north south . W'2019 the urban area expanded largely northward, westward
and southward where the dif¢ction of eastward expansion was very low compared with them
respectively. The LULC map interpretation in between 2009 and 2019 shows that RCC is
expanding in all of the following directions north- west, south-west and southern parts by filling
up low lying areas. The major perspective of expanding these areas is the increasing of
residential, public and privet structural development.

The maximum loss of agricultural land and bare soil provides the information of the
pressure of urban expansion of it. The study area urbanization is rapidly growing and if it
continues it will decrease land cover areas 35.06 percent within the next 20 years which will lead

to diversified and uneven expansion like present times in 2019. The contributing factors of urban

sprawl are increased amount of population, poor land use policy, low land, unplanned housing
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and expansion of industrial areas, poverty, absence of multiuse of urban areas which is creating
the slums and squatters with decreasing food safety due to the loss of agricultural land. These
diversification is negatively affecting of both natural environment and human health as well as

for the development of near future perspectives.

Table 2. Land Use Land Cover Distribution (areas in hectares)

Classification 2009 2019
{
category Area(ha) Area Area(ha) Area Covered(%)
Covered(%)
Built Up 3468 10.73 9138 28.26
Area
Water Source 1973 6.10 2805 8.68
Agricultural 23453 72.55 2 62.61
Land
Bare Soil 3439 10.64 5 0.45

Total 32333 1§ Q) 32333 100
Va\
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Figure 2. Land Use Map 2009
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Table 3: C @hange of RCC and its environs

Classification 2019 Difference in  Difference in
category % Area (ha) Area(ha) Area(%)
Built Up Area 68 9138 5670 17.53
Water Source 1973 2805 832 2.58
Agricultural 23453 20245 -3208 -9.94
Land
Bare Soil 3439 145 -3294 -10.19
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Figure 4. LULC Change Detection betwetg 2009& 2019
Results of Table 2 and Figure 3, 4 makes evtnc congestion of the city and
haphazardly increasing number of built up ar hiclyincludes residential, commercial and

services, industrial, transportation, roads, mix8l urbgn, and other urban areas within the

percentage of 17.53(5670 ha) where with e increasing trend water source also got

improvement. The responsible factQgs rban expansions are mainly population growth

and haphazard development of, fesfigntiaWyindustrial as well as public infrastructure. And the

improvement and increased t of Water bodies proves that permanent water sources like

river, permanent open ¥ ponds and reservoirs are extended whereas temporal or

seasonal water sources like Pgrmanent and seasonal wetlands, marshy land, swamps have been
decreased. 3208 hectares of agricultural land are negatively increased due to the positively extent
of built up area of 5670 hectares where agricultural land indicates the agents of both cultivated
and planted trees like crop fields, fallow lands , vegetable lands, roadside planted trees, mixed
forest lands, homestead forest. The bare soil is providing space both for the built up area and
permanent water source and for this reason, it is increased negatively of 10.19 percent of 145
hectares of the 10 years span of time. In a very recent period, bare soil indicates exposed soils,
sand fill, landfill sites, and areas of active excavation. This reduction of agricultural land and
bare soil is leading the fact of urbanization rapidly.

LULC change detection represents the result of Table 3 and figure 5 where rapid change

is noticed in the factors of built up area and bare soil which is about 27.72. Their individual
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approximate change indicates the built up area is most commonly responsible for this rapid
change. Beyond the changing pattern of built up area rapid growth of the population of the city(
see figure 2) is playing an essential role. Bare land is negatively changed of 10.19 , which is the

indication of land use efficiency.

Agriculture & Forestry

16

12
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——GDP

o N B O

O M
Figure 5. GDP from the Wiculture and Forestry
Loss of agricultural la %as: of gradual loss of GDP as it is the field of second

largest source of GDP aft acturing ( 20.17% GDP). As water source is increased of 2.58
percent so that agricul‘@ could be benefited from it and also fisheries sector is
improving for the reason olWavailable water source (field survey). For the food safety and
economic growth (see figure 6) agricultural land carries several responsibilities in Bangladesh
agricultural production and 84% of rural people directly or indirectly engaged with agriculture (
Uddin, 2015). But it is decreased in RPCC of about 10 percent which is an alarming rate for the
food safety.

The results of previous study indicate the suitability of the proposed indices to
discriminate between urban areas, bare soil in arid, water balance, population data and semi-arid
climates (Rasul et al, 2018; Schilling et al, 2008; Nong et al; 2015). Matlhodi et al (2019) found

that the need for monitoring in the catchment area to avoid land degradation. Remote sensing

can analyze precisely the relationship between urbanization and groundwater quality (Elbeih and
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El-Zeiny, 2018). There is a negative impact on land changes to water quality of lake (Im et al,
2014). Quality water needs greatly affect patterns of land change (Mondal et al, 2014). The
increase in livestock has a negative impact on water quality (Fucik et al, 2014). The results of the
above studies are different from the results of this study. These differences are found in studies
related to urban expansion. The impact of these findings is the need for policies related to urban
expansion related to deforested land use. The advantage of this research compared to previous
research is the existence of findings related to urban area planning related to LULC changes built

up area, water source, agricultural land, bare soil

4. Conclusion

This study showed that the indication of the potentié
obtaining the objective specific measurement of RCC. e uneV d haphazard increasing of
settlement, industrial, and commercial infrastructur rap ich is the indication of loss of
agricultural land and bare soil. But this study alfo finds tRgt the source of water is increased so
this could be an indication of future devel n icultural land. And proper management
of urban expansion must be impleme %lity of cultivation; the separate zonation for

the expansion of urban infrastruct

Qf GIS and RS technique for

c e conducted. Loss of agricultural land could be
covered through multi strucg#fal us§of Existing agricultural and bare land with using the
available water source. T dedgecommendation proposes a future course of action for the

field study to identify the f several spheres of LULC changes.
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