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Abstract

Water body and green space is very important elements of ecosystem to keep functioning
of urban environment and to make relaxed of urban life. This study is an effort to detect
the wetland and green space changes by the urbanization impact in savar municipality,
Bangladesh. The changes of the important environmental issues are addressed here by the
existing rules and regulations. In the methodology both the primary and secondary data is
used to identify the urbanization impact and land use dynamics on urban agricultural
land and wetland. From the USGS satellite (landsat 5 thematic mapper-TM) for the year of
1996, 2007 and 2018 data is used. Using a supervised classification algorithm, from a set of
satellite images the land use change data were extracted. Producer’s accuracy, user’s
accuracy, overall accuracy and kappa coefficient model is used to check the accuracy of
the classified images and deriving all of the model the accuracy is about 80% and it means
it is substantial agreement of the accuracy. The result exposed that agricultural land and
green spaces and water body of savar municipality has gradually decreased and last
twenty years (1996 to 2018) about 385 ha agricultural and urban green space is lost and
about 171 ha water body is lost. Urbanization rate and build up area is significant factor to
lose the green spaces. The reduction of water body and agricultural or green space is
attributed due to the implementation of existing rules and regulations. In order to ensure
sustainable water body and green spaces in the municipality the laws should be executed
for appropriate working of the municipality’s environment.

Key words: Urban green space, Water body, Urbanization, land use change, build up
area and Controlling rules and laws.

Introduction

To meet the growing demand of urbanization, the land use change have significantly
changed the natural resources in a large percentage of the earth’s environment system
(Rahman et al., 2012; Foley et al., 2005; Song et al., 2018; Vitousek, 1997). Urbanization
and population growth is mainly the responsible factor for land use change in any
municipality (Briassoulis, 2009; Mahmud, Rahman and Sharmin, 2020). Land use change
is frequently connected with environmental loss, if managed with present environmental
rules and regulation, it may progress environmental quality (Rahman and Hosen, 2018;
Koellner and Scholz, 2008). Urbanization and fast population progress have negative
impacts on environment settings (Rahman, Hossain and Miti, 2019; Ahmed and Rahman,
2020) and unplanned land use development also have harmful possessions on natural
arrangements (Akther and Rahman, 2015; Rahman, 2012; Mahmud, Rahman and
Sharmin, 2020). On the other hand, decreases in agricultural land or vegetation, water
body may have negative impacts on environments (Rahman et al., 2020; Biswas, Rahman
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and Akther, 2016). The ecological system is consists of social, economic and environment
and the green space and water bodies are main concerning issues in environment system
(Huang and Chen, 2002; Rahman and Cornia, 2020). Urbanization growth trend creates
impact on urban agricultural land or green land and water bodies (Nakagoshi, Watanabe
and Kim, 2006; Mabuhay et al. 2005; Kong and Nakagoshi 2006; Phan and Nakagoshi,
2007, Gan et al., 2014).

Several previous studies have identified the green space and water body conversion by
buildup areas in greater Dhaka or other areas in Bangladesh (Byomkesh, Nakagoshi, and
Dewan, 2012; Hassan and Nazem, 2015; Rahman, Hossain and Miti, 2019, Mahmud,
Rahman and Sharmin, 2020; Chowdhury and Faruqui, 1989; Islam, 1996, 2005). Other
studies have used satellite data and remote sensing GIS tool to identify land use change
(Rahman and Hosen, 2018; Rahman, Hossain and Miti, 2019; Sarker and Rahman, 2018;
Moniruzzaman et al., 2020). But none of these studies considered the special type of area
or municipality in which urbanization growth trend is very high and changing patterns
of agricultural land or urban green space and wetlands and to find out the reasons
behind change of urban green space and water body are the focus of this study.

Savar Municipality has been experiencing the continuous development of Buildup area
by destruction of its agricultural land and water bodies in response to rapid urban
expansion (Hasan and Southwort, 2017; Rahman, Hossain and Miti, 2019; Rahman and
Akther, 2015). The population density is 20,313 which is huge (BBS, 2011). An
investigation of the land cover map of the Savar area shows that approximately 211%
buildup area had developed between the year 1972 to 1980 (Hasan and Southwort, 2017).

Unplanned development by destroying natural system shows that it makes the urban
area defenseless to natural hazards such as flood and water logging (Dewan et al., 2007;
Dewan and Yamaguchi, 2008; Rahman, Hossain and Miti, 2019) and quality of life is also
reducing (Amin, Dewan and Kabir, 2008). For example in Bangladesh the availability and
quality of water in the urban centers and the water supply systems is hampered by rapid
and unplanned urbanization (Hasan et al., 2020). With the growing population housing
demand the open spaces/playgrounds and wetland are converting to buildup areas
(Rahman et al.,, 2020) and loss of open spaces and water body increasing the risk
vulnerability as like as earthquake (Chakrabarty, Rahman and Ubaura, 2020; Rahman,
Tariq and Sharmin, 2020, 2021; Shawon et al., 2021). All these destroy the city’s
environmental, social life and the degradation of green and water body creates harmful
impact on environments and humans (Byomkesh, Nakagoshi and Dewan, 2012).

Urbanization is a major event in human history. The term "urbanization" refers to the
concentration of people in small areas, resulting in land transformation for agricultural,
commercial, residential, and transportation purposes (Franco, et all, 2015). Despite
Bangladesh's rapid urbanization in recent years, just a little more than a quarter of the
population lives in cities. Bangladesh's demographic, economic, and social fabric are all
factors in the country's rapid urbanization. Bangladesh's urban population grew rapidly
after independence, from 6.27 million in 1974 to 28.61 million in 2001 (Shafi, 2010). By
2020 the urban population is expected to reach nearly 80 million, almost half of the total
population (Rahman, 2002).
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The term land use refers to the changes that have arisen on the land as a result of
residential, commercial, institutional, and other uses, while the term land cover refers to
the various types of features that exist on the earth's surface (Lillesand and Kiefer, 1996).
As an important contributor, urban green spaces may play an important role in long-
term growth (Herzele and Wiedeman, 2003). Multidisciplinary and integrative
approaches such as economic, political, social, cultural, management, and planning must
be considered to improve present urban green space facilities and services (Haq, 2011).
Despite their importance, the total global wetland area is shrinking faster than any other
form of ecosystem (Mahmud, 2018). As a result, today's policymakers can no longer
overlook the importance of green spaces in our urban environments (Haq, 2011).

This research will help to find out urbanization and land use change impact on urban
green space and wetland. Furthermore, it will also give the emphasis to protect the urban
green space and wetland in urbanized area.

Considering the realities, the objectives of this study were: (1) to evaluate the
urbanization and land use change pattern in the study area within different time period;
(2) to determine the changing patterns of urban green space and wetlands in the study
area; (3) to find out the reasons behind change of urban green space in Savar
Municipality and (4) to identify essential measures to put in the study area to conserve
urban green space and wetlands.

Material and Methods
Data Used

The aim of the study is to determine the impact of urbanization on LULC change and
land use dynamics in Savar municipality, especially for water bodies and green space.
The land use land classification is based on supervised classification in this study from
the satellite image of landsat 5 thematic mapper (TM) (Li et al., 2013) for the year of 1996,
2007 and 2018. The free images on remote sensing from the landsat database from the
United States Geological Survey Earth Explorer are used in this research paper
(http:/ /glovis.usgs.gov/). In this analysis, Landsat 5 TM data were used to create LULC
groups, extract reflectivity, and calculate indices values. Landsat data are useful since a
long-term digital archive with a medium spatial resolution and fairly stable spectral and
radiometric resolutions is available (Patraa et al., 2018). Multiple years of data are needed
for this study, and Landsat 5 TM data is available for free in Bangladesh. The data for this
analysis was obtained from the United States Geological Survey's website (USGS)
(http:/ /glovis.usgs.gov /).

Table 1: Details of Landsat data collection

Date of image Satellite /sensor Reference system Path/Row
15-05-1996 Landsat 5 TM Path 137, Row 44
30-05-2007 Landsat 5 TM Path 137, Row 44
28-05-2018 Landsat 8 TM Path 137, Row 44

Source: http:/ /glovis.usgs.gov/
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Landsat 5 TM data has seven bands including thermal band which is used as six visible
and infra-red bands are used for preparing LULC and emissivity and indices extraction.

Based on the USGS-LULC classification scheme, four major LULC classification forms
were described in this research review. These were grouped into 5 categories: (1)
Agriculture (2) Built-up area (3) Water bodies (4) Vacant Land and Others. When
integrated with GIS, remote sensing improves the accuracy land use classification and
change over time (Richards, 1993). ERDAS Imagine 14 with Maximum Likelihood
Algorithm has been used for supervised classification, and Google Earth was used to
almost double land cover styles.

Land Use /Land Cover Change (LULC) Analysis

Using photographs from 1996, 2007, and 2018, a time-series study is performed to assess
the rate of change in urban green space. ERDAS Imagine 14 and Arc GIS 10.5 were used
for this study. Satellite imagery and spatial analysis were used in this study, with image
processing, image classification, accuracy evaluation, and change detection being the
four main measures.

The water body and annual rate of green space changes were estimated using the
formula below, and vegetation and cultivated lands were considered green spaces in this
analysis (Byomkesh, Nakagoshi and Dewan, 2012):

Change rate of green spaces and water body = (UAiin— UAj) /N oo, (1)

where n is the length in years of the interval being assessed, UAi.x is the green space area
at time i+1, and UA| is the green space area at time i.

In ERDAS imagine 14, a spatial analysis was performed to analyze change detection in
order to determine the change area from the various land covers created.

To begin, land use maps from three separate years 1996, 2007 and 2018 were created, and
all image class attributes were collected.

Trends of Urban Growth

According to UN estimates, a small decrease in Bangladesh's rural population begins
after 2015, accelerates after 2020, and results in a 15.5 million reduction in the rural
population between 2020 and 2050. (Figure 1). Although there is a large margin of error
in these estimates and forecasts, the main point is that, from now on, the entire rise in
Bangladesh's population (which could total 52 million over the 40-year period between
2016 and 2046) would almost certainly have to be accommodated in urban areas. And if
the rural population declines as projected, the increase in the urban population will be
even larger than the increase in Bangladesh’s total population.
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Figure 1: Urban and Rural Population Growth

Source: United Nations, Population Division, 2014

Urban areas, on the other hand, cause serious changes in conservation and efficiency
patterns, particularly in land usage, water, energy, and other natural resources.

Urban Growth in Savar

Savar's first urban construction took place on the Dhaleswari River's northeast side, and
the small township was situated between Namabazar and Savar Thana (Figure 2). To the
north, east, and south, the land was mostly rural or marshy. According to the 1972
thematic map, approximately 14,580 hectares (58%) of the total land area in Savar was
agricultural, and 6954 hectares (27%) was lowland (Table 2). All of this growth has
boosted the price of land in Savar. (Sharif and Esa, 2014; Amin, 2009). According to a
Savar land cover map, the built-up area increased by 211 %between 1972 and 1980, while
population increased by 92 % (estimated from the 1974 to 1981 census) (Hasan and
Southwort, 2017).

) ® © T o

——— Major Road Agriculture @D Builup Fallow Lowland @D Vegetation @D Watcrbodics

Figure 2: Land use/land cover map of Savar from 1980 to 2015. Map: (A) 2015; (B) 2000;
(C) 1990; and (D) 1980
Source: Developed by the Author, 2018
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Table 2: Statistics for each land cover class, as well as overall and annual increase/

decrease rates in Savar (Unit Hectare and %)

Savar 1972 1980 1990 2000
Agriculture 14,580 14,764 14,265 13,043
Build-up 40 93 628 628
Water Body 7543 7245 7057 6147
Vegetation 3186 3186 4267 4572

Source: Hasan and Southwort, 2017

The pattern of Savar's urbanization persisted in the following years, but at a much faster
pace than before. For example, Savar's overall urban growth between 1990 and 1995 was
approximately 325 percent, with an annual increase of 325 percent.

Savar had 131,429 residents in 1974 (BBS, 1974), on the other hand, the proposed
development of a number of large-scale industrial zones, such as the Dhaka Export
Processing Zone in Dhamsona in the early 1990s and heavy industrial units in Nayarhat
in the mid-1970s, placing Savar into urban growth pressure. The population increased as
a result, owing primarily to a massive influx of rural migrants finding jobs in Savar's
increasing land price (Amin, 1991 and Islam, 1996).

Population

According to the Census Report 2001, total population of Savar Municipality was 143301.
But according to the ‘Bangladesh Pourashava National Data Base, Savar Pourashava,
2005, General information section’, the total population of Savar Municipality is 1,59,012
where 89,686 are male and 76,325 are female. According to the BBS Census Report 2011,
total population of Savar Municipality was 2,86,008.

Population Density Map, BBS 2011
F’opulgl}pq Density Map, BBS 2011
Ros
O

Legend
Savar_Paura_Boundary

Figure 3: Population Density Map of Savar Municipality
Source: BBS 2011
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Land Use Change

Dhaka-Aricha road is passing through the pourashava which divided the pourashava in
two parts. The western part comprising of Ward-1, 2, 3, 4, 5 & 6 and eastern part is
composed of 7, 8 & 9. Lad use pattern is guided by the major roads and consequently by

major infrastructure.

Table 3: Land Use Changing Pattern in Savar Pourashava, 1974- 2001

Land Area in Acre Land Use Change in (Percent)
Land Use Pattern
1974 1981 1991 2001 11997841 119;;11 12909011
ousing and Settlement | 1,3 1oy 1430 742 5260 | 6629 | 69.02
Cropped Land 2264 2202 1923 1662 -2.74 -12.67 -13.57
Orchards 416 344 264 148 -17.31 -23.26 -43.94
Commercial Area 7 8 14 46 14.29 75 69.57
Industrial Area 43 51 66 114 18.60 29.41 72.73
Fallow Land 420 404 551 501 -3.81 36.39 -9.07
Water Bodies 87 84 79 55 -3.45 -5.95 -30.38
Roads 44 87 147 237 97.73 68.97 61.22
Others 240 250 211 189 417 -15.6 -10.42
Source: Masud, 2008
From 1974 to 2001, there appeared a significant

change in the landscape features in Savar
Pourashava in relation to the types and pattern
of land use. The agricultural land decreased
from 72.56 percent (together with orchards) to
59.21 percent between 1974 and 2001; while
housing and settlement land use increased in a
visible manner. The share of housing and
settlement area has accommodated for 20.09
percent of the total land area in 2001 over the

area of 4.68 percent in 1974 (Masud, 2008).

Study Area

According to the Census Report 2001, the
population growth rate of the Municipality was
‘Bangladesh

2.1%. But according
Pourashava National

Pourashava, 2005,

to

Data

General

the

Base,

Savar

information
section’, total population growth rate of Savar
Municipality is 2.3%. But now it is almost 4 %

Map of Savar Pourashava

Figure 4: Map of Study Area
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and it is medium growth rate. According to the Census Report 2001, with only
14.08sq.km area the population density of the Municipality was 8000/sq.km. But at 2005,
according to the ‘Bangladesh Pourashava National Data Base, Savar Pourashava, 2005,
General information section’, the population density of

Savar Municipality is 11243/sq.km which is comparatively very high to the national
density of 972 per sq. km. According to BBS 2011 census the total population of savar
pourashava is 286007 and the number of household is 74515. The population density is
20,313.

Results and Discussion
Accuracy Assessment and Validation of Land Use Classification

Accuracy assessment is an important part of land-use mapping, not just for determining
map quality and reliability, but also for determining thematic ambiguity and its possible
consequences for the end user (Balcik and Goksel 2005). Thematic map accuracy is
determined by a number of variables, including classification, mapping unit, and image
quality, and can contain errors that must be quantified. The degree to which the
attributes of the map agree with the truth reference dataset is represented by the
accuracy (Congalton and Green, 2009). The precision of the classification was determined
using the kappa statistic and the error matrix in this analysis. The number of correctly
classified image sampling units is shown in the diagonal of an error matrix (Jensen, 1986).
Select N+1 points per class if each measurement vector has N attributes, and the realistic
minimum is 10*N per class (Akoso, 2013). Equations (2), (3), (4) and (5) is used to arrive
at kappa statistics (Congalton and Green, 2009).

-
User’s Accuracy in class i = =L, 2)
L

Producer’s Accuracy inclassj=—" L 3)

n-

]

k
Ei!':J. ni;
Overall Accuracy =———— (4)
n

k k
n EE:J_HE-_,I' - E:f:J_ nj, n_,l'.

Kappa Coefficient =

=Tk ] e
n EE:J_HE. n_.l.

Where k denotes the number, and nomenclature denotes the map nomenclature to be
used 1,2, ..., k; nj = number of sample units belonging to class i in the map and class i in
the reference j; ni. = sum of the elements in row i, i.e., the number of sample units
classified into class i in the remotely sensed classification; nj = sum of the elements in
column j, i.e., the number of sample units classified into class j in the reference; n = total
number of sample units (Congalton and Green, 2009).

Table 4 shows the error matrix and overall accuracy study for classified images from
1996, 2007, and 2018.
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Table 4: Accuracy Assessment for Land Cover 1996, 2007 and 2018

Year 1996 2007 2018
Class Name PA % UA % PA % UA % PA % UA %
Agri/Green 70.27% 83.87% 64.00% 80.00% 88.89% 94.12%
space
Water body 87.50% 76.36% 77.78% 75.68% 80.95% 94.44%
Built up area 73.68% 100.00% 84.00% 84.00% 84.31% 84.31%
Vacant Land 89.29% 83.33% 83.78% 79.49% 90.00% 85.14%
OCL 82.50% 80.63% 86.88%
OKS 0.7537 0.7177 0.8039

Source: USGS and Author’s calculation, 2018

PA = Producer Accuracy; UA = User Accuracy; OCA = Overall Classification Accuracy; OKS = Overall Kappa
Statistics

The reference data research sample was drawn at random from this land cover chart and
double-checked with a Google Earth map. Overall Classification Accuracy is 82.50
percent, and Overall Kappa Statistics is 0.7537, which indicates substantial agreement.
The highest producer accuracy is 89.29 % for vacant land, followed by 70.27 % for green
space, 87.50 % for water body, and 73.68 % for built up area. However, the class “Built up
area” has the highest user accuracy, at 100 %. The class Water body has the lowest
accuracy of 76.36 % in this scenario.

Overall Classification Accuracy for the classified picture 2007 is 80.63 %, and Overall
Kappa Statistics is 0.7177, indicating substantial agreement. The producer accuracy for
the class “Built up area” is 84.00 %, followed by Green space 64.00%, Water body 77.78%,
and vacant 83.78%.

The overall accuracy of the 2018 classified image is 86.88 %, with a Kappa statistic of
0.8039. The highest producer accuracy is 90 % for the class "vacant," followed by 88.89
percent for green space, 80.95 % for water body, and 84.31 % for built up area. It means
that others have the best chance of correctly classifying a reference location. However, in
the user accuracy, class “water body” has the highest which is 94.44%.

Investigation of Land Use Dynamics
Spatial Variation of Land Use Change during 1996, 2007 and 2018

Land use change during 1996 to 2018 in agriculture, build- up area, vacant land and
especially in water body varies significantly in different time.
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Table 5: Land use change during 1996, 2007 and 2018
Land use in February, Land use in March, Land use in March, 2018
1996 2007
Land Land Use (%) Land Use (%) Land Use (%)
Use/Land (In Hectare) (In Hectare) (In Hectare)
Cover Class
Agriculture 589.14 34.75 412.44 24.55 204.66 12.23
Built-up area 628.2 37.05 610.92 36.36 933.59 55.81
Water Body 183.96 10.85 102 6.07 12.74 0.76
Vacant land 294.3 17.36 184 10.95 17.19 1.03
others - - 370.64 22.06 504.63 30.17

Source: http://glovis.usgs.gov/

Land use Land Cover Map. 1996
A i

& |

Land use/ Land Cover map, 2007

Land use land Cover Map, 2018
i

Figure 5: Land Use Map during 1996, 2007 and 2018 in Regional Scale (March)
Source: Developed by the Author, 2018

Land Use Change Comparison

In the study area land use has changed drastically from 1996 to 2018 especially from 2007
to 2018. Below figure shows the changes in land use 1996 to 2018 in a comparative
perspective. In the last 20 years the areas of the built-up spaces has increased drastically
and massive decrease has been evident in the vegetated, water and agricultural areas.
The largest area change appeared in built-up cover with an increase of 305.39 hectare
from 628.2 hectare in 1997 to 933.59 hectare in 2018. This wider variation in urbanized
area illustrates that the municipality experienced rapid urbanization during those two
decades. Meanwhile, the area of agricultural land was found to obvious decreases of
384.48 hectare from 589.14 hectare in 1996 to 204.66 hectare in 2018.
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Figure 6: Land Use Change Comparison during 1996, 2007 and 2018
Source: Developed by the Author, 2018
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Figure 7: Land Use Change during 1996, 2007 and 2018
Source: Developed by the Author, 2018
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The largest area change appeared in water body with a decrease of 171.22 hectare from
183.96 hectare in 1996 to 12.74 hectare in 2018. The area changes in agriculture and water
body in this 20 years period were partly due to conversion of agriculture to built-up and
water body to build up area. In addition other like bare soil and vacant land has been
significantly replaced with built-up area and some replaced in agricultural land.

So it proves that a clear indicator of change in land use and it has undoubtedly potential
impact on the change of urban climate and natural flow routes.
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Growth of Build up Area from 1996 to 2018

Coordinate System: WGS 1984 UTM Zone 46N

Legend Projection: Transverse Mercator

Datum WGS 1984
var_P:
[ swvar_Paura_Boundary False Easting: 500.000.0000
BU_1996 0 01503 06 09 12 False Northing 0.0000

Central Meridian: 93 0000

I 5u_36 to 07 Scale Factor. 0.9996
Latitude Of Origin: 0.0000

L i Units: Meter

Figure 8: Growth of Buildup area during 1996, 2007 and 2018
Source: Developed by the Author, 2018

The above figure 8 shows the build up area in Savar pourashava and in ward 1, ward 2,
ward 3, ward 6, ward 7 and ward 9 have occurred in greater scale in terms of settlement
during the 1996 to 2007. According to area statistics derived from land use maps, urban
development in those wards increased significantly from 628 hectares in 1996 to 933
hectares in 2018, with a cumulative growth rate of about 300 hectares (Table 5). This rate
of built-up growth is significantly higher than in any other metropolitan area. This
expansion can be due to the region's economic development and expansion, as well as
human population increase.

Later the Buildup area in ward 1, ward 8 and ward 9 have occurred the greater change of
settlement during the 2007 to 2018.
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Figure 9: Agricultural Land /Green Space Change during 1996 to 2018
Source: Developed by the Author, 2018

According to the region statistics obtained from the land use maps, agricultural land loss
in wards 2, 3, 4, 6, and 5 decreased significantly from 589 hectares in 1996 to 412 hectares
in 2007, a total decrease of around 167 hectares (Table 5). The decrease can be attributed
to the region's industrial development and expansion, as well as human population
increase.

Later the water bodies in ward 7 and ward 9 have changed during the 2007 to 2018 due
to the conversion of agriculture to settlements.

Water Body Change from 1996 to 2018 in Savar Pourashava :

i ;“‘NA.RD-Q ]

Water Body of Savar Pourashava in 1996 Water Body of Savar Pourashava in 2007 ~ Water Body of Savar Pourashava in 2018

Figure 10: Water Body Change during 1996 to 2018
Source: Developed by the Author, 2018
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According to figure 6.8 of the land use charts, water body loss in wards 1, 3, 4, and 5
decreased significantly between 1996 and 2007, from 183 hectares in 1996 to 102 hectares
in 2007, a cumulative loss of around 80 hectares (Table 5). The decrease can be due to the
region's expansion and human population increase.

The water body in ward 9 was decreased during the 2007 to 2018 due to the conversion of
water body to settlements.

Relation of Land Use Change with Indices during 1996 to 2018

Correlation with NDBI was found 0.36 which was a positive relation that means higher
the NDBI values, average higher the buildup area in May, 1996.

Table 6: Correlation between LU and Indices from 1996 to 2018

1996 2018
Land use change Correlation with Indices Correlation with Indices
(Build Up Area) NDBI NDBI

0.36 0.6

Source: Developed by the Author, 2018

Above the table showing that higher the NDVI, higher the buildup area. Built-up areas
and relevant classes with high NDBI Values in May, 2018 had higher build up area.

Causes behind the Land Use Change in Savar Pourashava

The reciprocal relationship between man and the environment influences land use
patterns.

Land use patterns are influenced by a variety of factors. Human alteration of the Earth's
land surface such as land cover and land use changes are among the most important
(Lambin, 2001). Land value also influences the use of individual land parcels. For a
specific usage, a specific region may have a greater benefit (Hafiz, 2002). Individual land
managers' decisions have repercussions for land use reform. Environmental and socio-
economic impacts of land use transition are narrowly classified, with the former
receiving more recognition and coverage than the latter. One reason for this disparity in
attention may be that the latter are more suitable, have a longer time horizon, and are
subject to the effect of far more complexes, as well as being less visible and verifiable
than the former.

The following are the main reasons for Savar Municipality's land use changes (source:
FGD, 2018):

Migration

Occupational variation
Income distribution pattern
Improved Education

Changes Land value

YV V V V VYV V

Available basic services
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> House rent system

> Rental situation of different areas

Y

Reduced agricultural production etc.

Recommendations and Conclusion

To protect the water body and urban greenery or agricultural land this research is
focused on some selected rules regulation which should be effective to control the natural
water body and urban green space in urban area in Bangladesh. These are:

Mega city, Divisional Town and District Town’s municipal areas including country’s all
the municipal areas’ playground, open space, park and natural water reservoir
Conservation Act, 2000,

Section 5 of this Act: Obligation to change classes of playground, open space, park and natural
water body

section 6 and section 8: The person will be penalized as either not more than 5 years in jail or
not more than 50 thousand tk or the both.

Savar Paurashava should follow this act strictly.
Water Act 2013

The passed Water Act 2013 is focused on Bangladesh's National Water Policy and is
intended to promote the integrated production, management, extraction, distribution,
use, preservation, and conservation of water resources. This act should be followed by
the Paurashavara government.

The Paurashava Master Plan

Savar Paurashava has prepared a Master Plan which was approved by the government.
Total 69 ponds, 4 khals and 1 river area is identified by the Pourashava and these should
be reserved as natural area. No action or effort is taken by the Paurashava to protect and
conserve of these water bodies in the study area.

The Urban and Regional Planning Act 2013

This act will ensure the urban land use management with balancing the economic growth
according to section 12 (1) of the act. But if any violation of any activities of it the
punishment will be as imprisonment of minimum one year and maximum five year and
the monetary fine of minimum five lac taka to maximum fifty lac taka under the section
20 (1).

Private Residential land Development Rules, PRLD 2004

In Section 6 there is clear statement that all the water bodies should be kept under natural
flow and should not be converted it to as residential land. In Sub-Section 9(3), there is
also the clear evidence to protect the water bodies in private residential land
development rules.

The above stated rules regulation is quite enough to protect the water body and urban
green space in any urban area but there should ensure the regular practice by the rules
and law enforcing authority and lastly should be ensure the law and rules administration
in the urban local authority.
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Conclusion

In the urban sense, water bodies and urban green spaces serve a variety of purposes that
improve people's quality of life. The ecological benefits provided by water bodies and
green spaces, which range from biodiversity protection to climate change mitigation,
must not be ignored in today's sustainable planning. Water bodies and green spaces also
aid in the successful reduction of energy costs associated with cooling buildings.
Furthermore, water bodies and green spaces raise property value due to their aesthetic
and amenity. However, the social and psychological advantages of water bodies and
green spaces in cities are the most sought after. Water bodies and green spaces must be
evenly dispersed in the city, and the total area covered by water bodies and green spaces
must be sufficient to meet the needs of the city's population. Cities absorb the vast
majority of the world's wealth and house the vast majority of the world's population.
Including a body of water and green space in the urban landscape can promote and
facilitate a healthy relationship with the environment while also supporting essential
services. Water bodies and green space reflect habitats and ecosystems.
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