
Effective use of GIS based Spatial Pattern 

Technology for Urban Greenery Space Planning: 

A Case Study for MIDC Area of Nanded City 
 

 

Govind E. Kulkarni 
Research Scholar, 

 School of Computational Sciecnes, S.R.T.M. 

University Nanded, MS, 431606, India 

 

 

 

Dr. Nilesh K. Deshmukh 
Assistant Professor,  

School of Computational Sciecnes, S.R.T.M. 

University Nanded, MS, 431606, India 

 

Dr. Parag U. Bhalchandra 
Assistant Professor  

School of Computational Sciecnes, S.R.T.M. 

University Nanded, MS, 431606, India 

 

 

Preetam S. Tamsekar 
Research Scholar  

School of Computational Sciecnes, S.R.T.M.  

University Nanded, MS, 431606, India 

 

Vijendra P. Kamble 
Research Scholar,  

School of Computational Sciecnes, S.R.T.M. 

University Nanded, MS, 431606, India 

 

 

Kailas Hambarde 
Research Scholar,  

School of Computational Sciecnes, S.R.T.M.      

University Nanded, MS, 431606, India 

 

Pawan S. Wasnik 
Research Scholar,  

School of Computational Sciecnes, S.R.T.M. 

University Nanded, MS, 431606, India 

 

Shaikh Husen 
Research Scholar,  

School of Computational Sciecnes, S.R.T.M.  

University Nanded, MS, 431606, India 

  

 

 
Abstract – The aim of this study is to find out the 

conceptual framework for urban greenery planning. 

The present investigation proposes a GIS based model 

which will summarizes a strategy for supplying the 

ecosystem services for urban area through the required 

planning process. The proposed model acts as a 

decision support system for local government by 

providing suggestion of best suitable tree on particular 

location with their description to help the environment 

and human health. The model will also allow easier 

adaptation for Local Government and for other similar 

communities wishing to implement standard policies 

for Green City / Green India programs. 

 

Key Words – GIS, Urban Green Space, Spatial Patterns, 

Correlations 

I.  INTRODUCTION 

In Today’s world, entire human race is facing tremendous 

problems caused by rapid urbanization scenario, global 

climate change, explosion in population and developmental 

activities. These activities disturb natural flora and puts 

pressures on environment & ecosystem. To maintain eco 

balance collaborative, long-term and strategic management 

of urban green space planning is necessary. This must 

support proactive management approaches. Further, its 

results must have increased operational efficiency, risk 

reduction, increased urban forest canopy  and  leaf  area. 

This has enforced us to create greenery spaces with 

urbanization and  developmental  activities.  Various 

planning processes have been introduced in past [1] with a 

synergistic planning approach acting as a key factor for 

reducing urban heat and its associated  effects.  We  have 

also understood that while planning the urban  

environment, 
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it is very important understand the fundamental needs of 

urban area by having concise understanding for how to 

preserve the green infrastructure, how long it required the 

planning, how to implement such plans such questions  

should be focused while developing any plan for  urban  

green space. The creation of greenery space is a complex 

decision making process. It needs to consider all 

variables related to planning, selection, plantation and 

cultivation of plants. It demands several inputs about 

soil, air, water, fertilizers, diseases, preventive measures 

etc. We felt  that, this decision making for can be 

supported by applying Geographical Information System 

(GIS). The GIS is an emerging technology for 

developing a spatial  analysis  of data using geographical 

information and highly generated computerized maps as 

an interface based on the location[2].  It is a 

computerized system for collecting, analyzing, mapping, 

manipulating, querying the geographically related 

information which had made enormous  progress  over  

the last few year for better analysis. GIS software is the 

natural evolution of the modern database, which combine 

the functionality of a database management system 

(DBMS)[2]. The GIS also provide the platform to 

perform the spatial analysis and allow displaying the data 

visually. Various studies have been introduced in the  

GIS  research  area  which has shown how a GIS based 

analysis can support integrated distribution of population, 

manpower, material resources and financial resources, 

city greening planning design, construction, 

transportation cost  and  the  maintenance management 

and other comprehensive factors which explores the 

importance of  urban  green  space[1,3]. On the backdrop 

of this discussion, the main goal of this research is to 

create a Geographical Information System model for 

decision making for Greenery Space within a limited 

study area. The suburbs  of  Nanded  City, Maharashtra 

State, India were considered as research area. The 

outcome of this research will be totally based on  the  

data criteria and their parameters. This system model will 

guide us for determining the area for the urban  greenery 

space planning implementation. The result of this study 

will be represented as the tools for education of the  

general  public on green infrastructure, its concepts, and 

implementation. The model will also  allow  easier  

adaptation for Municipal Corporation and for other 

similar communities wishing to implement standard  

policies 

 

1. Proposed Model 

The primary objective of this study is to design  a  GIS 

based model and apply it for urban areas for the 

preservation. The key principle of this  study  is  the 

effective and efficient methodology.  The  conceptual  

model is as shown below, 

 

 
 

 
Fig. 1: Methodology for Spatial pattern of urban greenery space planning 

 

The data collection for this study is straightforward. The main 

focus of this study is to establish  the  technical  needs of 

green infrastructure for urban  areas.  This research study is 

based on primary data and secondary  data sources. Before 

collecting the actual data we have performed various 

necessary actions on data collection protocols which result 

efficient process  for  data collection. The Primary data source 

can provide first-  hand testimony or direct evidence related to 

a topic under investigation. Primary data are created by 

spectators or recorders who went through the events  or  

conditions being documented. The strength of a GIS is to 

handle the sophisticated functions which consist of  numerous 

tasks for utilizing both spatial and attribute information stored 

within them. Following features are used for the primary data 

sources. The Point feature in GIS environment represents the 

discrete location on the surface  of  the  earth. A point feature 

represented by x-y coordinates pair which depends upon the 

latitude and longitude which is stored in individual records. 

The point features are used    to represents the location for 

planting the tree along with road network. Tree spots are 

assigned by putting 10 x 10 meter and 5 x 5 meter distance 

according to space requirement of selected trees. The Poly 

lines are created when more than two lines are joined to form 

lines of line. In GIS poly lines represents the shape and 

location of any geographical object. We have used the  poly 

line  feature  to create a road network of the study area.  One 

of the  most commonly used spatial feature is Polygon which 

server  the  intention  of  keeping  the  real  world   feature. 

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

Published by, www.ijert.org

NCCI - 2015 Conference Proceedings

Volume 4, Issue 09

Special Issue - 2016

2



The representations of buffer zone in GIS application 

are always in vector polygon enclosing other polygon, 

line or point feature. We have used the Polygon feature 

to represent the commercial areas,  industrial  area,  

open space, etc. The Import to Layers is the mechanism 

which used to display geo datasets in GIS tool. Each 

layer addresses a dataset and specifies how dataset is 

depicted using symbols  and text labels. Layers  can be 

displayed in  a particular order and can be seen in 

content table of the map. The above mentioned features 

process are merged in layer to create the geo-database. 

The component Geo- database is a collection of various 

types of geo-graphical data sets stored in common file 

system. While creating a datasets it is important to 

design and build a geo-database. Geo-database 

represents the spatial relationship between each data 

set. We can define geo-database as a spatial relational 

database management system which has storage of 

geographical data stored in central location for access, 

retrieve and management. The Map is the visual 

representation of information. These  maps  are  main  

source of data for the GIS tool which has roots in the 

analysis of information to overcome the limitations of 

manual analysis. Our model also needs Secondary data 

to provide the base for the comparison of data to 

understand the research problem. . In this study the 

secondary data is collected by applying field work 

method which includes collection of soil samples, air 

pollution reports, ground water test reports. Various 

statistical analysis methods are used for interpretation 

of data which is a major component of data 

management. Data Elucidation is a fundamental success 

plan for the projects. The data interpretation technique 

is used to reach on important decisions. There is also an 

attachment of Elucidated data to  GIS:  Attaching the 

data to a GIS is a management technique which 

provides the accuracy in results. 

 

 

2. EXPERIMENTATIONS, RESULTS

 AND DISCUSSIONS 
 

Once the research work is completed,  it  is  necessary 

for the researcher to analysis and interprets the result 

with the conclusion regarding suggestion of best 

suitable tree on particular location i.e. point with their 

description to help the environment and human health. 

Trees in urban  are  helps to reduce air temperature and 

heat effect. This not only leads to use low energy but  

also it also improve the  air quality of the surroundings 

A verity of tree species are available in the world it is 

very important to  understand  the plantation of tree in 

urban environment is  depend up  on air pollution, 

nature of the soil, capacity of tree to tolerate the 

pollution.. There is need to keep some efforts for urban 

tree management which will be beneficial for those 

trees which regrettably die due to soil compaction, root  

disturbance,  change  in  soil  grade,  and    impervious 

surfaces which reduces or prohibits percolation and water 

consumption by tree roots. It is very important to 

understand which trees  should be preserved on a given  site 

and the best ways to minimize damaging these trees. By 

putting focus on theses point and discussion with expertise 

following trees are suggested for Nanded city with their 

availability and geographical  nature. 

1. Ashoka tree { Saraca asoca } : Evergreen tree 

which founded in Indian subcontinent.  The reason 

behind planting Ashoka tree is its effectiveness in 

alleviating noise pollution, dust particles 

absorption. 

2. Banyan Tree { Ficus benghalensis }:It is planted 

for the soil conservation. absorb carbon dioxide 

from the atmosphere, but also take in poisonous 

gases responsible for pollution. 

3. Gulmohar tree { Delonix regia } : This tree is 

evergreen tree which is useful for air pollution 

control. 

4. Neem { Azadirachta indica }: Neem tree is a 

natural chemist which have various chemical in its 

body. Neem tree is the only tree which generates 

the oxygen during the day  time  as  well as night 

time also. 

5. Pimple Tree {Ficus religiosa}: Well known fact 

about pimple tree is that it utilizes co2 for 

photosynthesis and generates the oxygen during 

daytime. 

6. Subabul Tree {Leucaena leucocephala}: It is 

fastest growing tree which is popular in farm 

forestry at worm location. 

 

We have chosen some basic chemical terms like pH, EC, 

Alkanity, Chloride, Magnesium, Calcium, Sodium, 

Potassium, Moisture Contents,  Organic  Matter, Phosphors. 

The selected soils samples are represented in tables 1 and 2. 

In the present research the collected soil  data exposed that 

there were  considerable  variations  in the quality with 

respect to their physicochemical characteristics. A 

composite surface soil sample from 0-  20 cm depth was 

collected from the experimental area before initiating the 

experiment and was analyzed for physical and chemical 

properties. The Table 3 represents the correlation analysis  

which describes the relationship  of each parameter with 

each other.  The  correlation analysis defines the 

dependence of each parameter with each other. The positive 

and negative results have perspective values. The negative 

range with different values defines variations in results. 

Correlation analysis also defines the strength and directions 

of relationship. After examine and discussion with the 

expertise we concluded that the selected soil samples 

consist of rich calcium and magnesium. The soil is black 

cotton soil which has high range of water holding  capacity 
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Table 1: Physical and chemical properties of 

soil samples-1 

 

Table 2: Physical and chemical properties of  

soil samples-2 

 
 

Table 3: Correlation analysis of soil  samples 

It is very important to analysis the ground water quality due to 

increased substantially and suitability for consumption, 

irrigation and industrial activities.  As  per the expert opinion 

the ground water quality is very unhealthy. The ground water 

of this area is  not suitable  for human health as it not meets 

the drinking water standard. The average calculation of NO3 

and total hardness had crossed the maximum standard which 

represents the unhealthy quality of ground water. As per the 

expert opinion the ground water quality has failed to meets the 

bacteriological quality parameters. The tables 4 represents 

ground water sample of study area. The table 5 represents 

correlation analysis of ground  water  parameters.   Figure 2 

illustrates it graphically. 

 

 
Table 4: Ground water Quality with their chemical 

parameters 

 
 

Table 5: Correlation analysis table of Ground  water 
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Fig. 2: Graphical representation of ground water

Based on above experimentation, tables and analysis, we 

have selected only those trees which satisfy the 

correlations. The tree properties and their 

controlling aspects have taken into consideration. These 

values have added to Arc GIS 10.1 software (trial and 

legal version valid for two months).  The results are 

shown in Figures 3 & 4 . The selected study area comes 

under the new Nanded city. The given map describes the 

study area of MIDC with road network. The area study 

area consists of 22 kilometers of road network which 

consist of major road along with internal road ne

The major road network consists of state highway and 

other road network. Industrial sites were shown in the 

map. Various industrial organizations are situated in 

MIDC area which is shown by polygon. The residential 

area has not been focused for the study. We have selected 

various points with their latitude and longitude

commonly known as coordinate system. 4248 points are 

selected by putting the 5 x 5 meter and 10 x 10 meter of 

distance for tree plantation in MIDC region. Some tree 

spots are manually assigned to place where there is a free 

space is available in between two different locations. The 

locations for tree cultivations are selected as per the 

NWMC (Nanded Waghala Municipal Corporation) 

guideline. Tree spots are plotted at the both end of road 

network. The present map depicts the zoom in view of 

MIDC study area. The map also shows the assigned tree 

spots along polygon feature. The green line which is 

displayed in map along with road network indicates the 

spots where trees are already presents. The map also 

shows the GIS features which are used in the Map. It

highly recommended that trees should not be planted at 

the location where road is having large curve to avoid the 

accident because most of the accident are happened at the 

spots where road having large curve sites. The 

Fl

Cl
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No3
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Tds

Tur

Total 

hardness
alkialirity

Graphical representation of ground water elements 

Based on above experimentation, tables and analysis, we 

have selected only those trees which satisfy the 

correlations. The tree properties and their pollution 

controlling aspects have taken into consideration. These 

values have added to Arc GIS 10.1 software (trial and 

legal version valid for two months).  The results are 

The selected study area comes 

The given map describes the 

study area of MIDC with road network. The area study 

area consists of 22 kilometers of road network which 

consist of major road along with internal road network. 

The major road network consists of state highway and 

ial sites were shown in the 

Various industrial organizations are situated in 

MIDC area which is shown by polygon. The residential 

area has not been focused for the study. We have selected 

various points with their latitude and longitude which 

commonly known as coordinate system. 4248 points are 

selected by putting the 5 x 5 meter and 10 x 10 meter of 

distance for tree plantation in MIDC region. Some tree 

spots are manually assigned to place where there is a free 

ween two different locations. The 

locations for tree cultivations are selected as per the 

Waghala Municipal Corporation) 

guideline. Tree spots are plotted at the both end of road 

depicts the zoom in view of 

area. The map also shows the assigned tree 

spots along polygon feature. The green line which is 

displayed in map along with road network indicates the 

spots where trees are already presents. The map also 

shows the GIS features which are used in the Map. It is 

highly recommended that trees should not be planted at 

the location where road is having large curve to avoid the 

accident because most of the accident are happened at the 

The Ashoka  

tree is exalted evergreen tree which founded in Indian 

subcontinent. The reason behind planting

its effectiveness in assuaging nois

particles absorption. The Ashoka trees have pyramidal 

growth with height of 12 meters and above.

near about 2 meters of space for its circumferences. Due 

to its pyramidal structure the leaves are long narrow with 

undulate margin. The Ashoka tree is a rainforest tree. The 

recommended space for planting Ashoka tree is 5 x 5, 7 x 

7. Our study suggests planting Ashoka tree towards the 

residential area with both side of road network, because 

Ashoka tree have high capacity to control noise pollution 

as well as it will absorb dust particles in higher amount. 

The air pollution record of MIDC area

gases are entered in environment with more laid

noise and scatter dust particles. Ashoka tree will absorb 

such pollutant elements and helps to protect the human 

health with environment.

evergreen tree which grow

world with independent growth. The B

an average height of around 100 feet (approximately 30.5 

meters).  The trunk of banyan tree can covers around 200 

meters of size which have large amount of spread out 

branches. The banyan tree can group very fatly

roots of Banyan tree will become embedded in the 

ground and considered as minor trunks. The leaves are 

broad, oval and glossy. The 

tree with high resistance to wind dark

bark . The Banyan tree canopy can cover near about 450 

meters of area. Our model 

banyan tree at central part of study area where there is a 

less amount of residential site, industrial area is present. 

While planting Banyan tree w

of open space is available .The points are suggested by 

putting focus on these standard.

evergreen tree which is useful for air pollution control 

.The maximum height of Gulmohar

standard height is 5 meters. The height of this tree is 

depending up on the soil type. This tree can grow up on 

any type of soil. Tree trunk is tall and un

tree consists of large no. of leaves with 10

pinnate. Each pinnate consist of 30

This tree can cover the width around 6 

recommended space for planting for Gulmohar is 5 x 5 or 

10 x 10. The Gulmohar tree looks like an umbrella which 

provide high amount of shadow. The Gulmohar tree is

useful for increasing rainfall level in the area. Small road 

network are recommended for planting Gulmohar tree 

which also provide attractiveness to area.

is evergreen and fast growing tree with a straight trunk, 

long spreading branches and moderately thick, rough, 

longitudinally fissured bark which can reach up to 15

meter of height and 60 cm of dia

meters diameter at the base .This tree can grow up very 

fatly in black cotton soil. Neem tree can improve the 

water holding capacity of soil and soil fer

is exalted evergreen tree which founded in Indian 

behind planting Ashoka tree is 

its effectiveness in assuaging noise pollution, dust 

. The Ashoka trees have pyramidal 

growth with height of 12 meters and above. It required 

near about 2 meters of space for its circumferences. Due 

to its pyramidal structure the leaves are long narrow with 

undulate margin. The Ashoka tree is a rainforest tree. The 

recommended space for planting Ashoka tree is 5 x 5, 7 x 

planting Ashoka tree towards the 

residential area with both side of road network, because 

Ashoka tree have high capacity to control noise pollution 

as well as it will absorb dust particles in higher amount. 

air pollution record of MIDC area various chemical 

gases are entered in environment with more laid-back 

noise and scatter dust particles. Ashoka tree will absorb 

such pollutant elements and helps to protect the human 

The Banyan tree is an 

evergreen tree which grows in any region across the 

d with independent growth. The Banyan can grow to 

an average height of around 100 feet (approximately 30.5 

meters).  The trunk of banyan tree can covers around 200 

meters of size which have large amount of spread out 

. The banyan tree can group very fatly. These 

anyan tree will become embedded in the 

ground and considered as minor trunks. The leaves are 

The Banyan tree is a long-lived 

tree with high resistance to wind dark-gray and rough 

Banyan tree canopy can cover near about 450 

Our model recommends planting the 

banyan tree at central part of study area where there is a 

less amount of residential site, industrial area is present. 

anyan tree we should focus on amount 

of open space is available .The points are suggested by 

putting focus on these standard. The Gulmohar tree is 

evergreen tree which is useful for air pollution control 

.The maximum height of Gulmohar is 12 meters, 

5 meters. The height of this tree is 

depending up on the soil type. This tree can grow up on 

any type of soil. Tree trunk is tall and un branched. This 

tree consists of large no. of leaves with 10-12 pairs of 

pinnate. Each pinnate consist of 30-60 opposite leaflets. 

This tree can cover the width around 6 – 12 m. The 

recommended space for planting for Gulmohar is 5 x 5 or 

10 x 10. The Gulmohar tree looks like an umbrella which 

provide high amount of shadow. The Gulmohar tree is

l level in the area. Small road 

network are recommended for planting Gulmohar tree 

which also provide attractiveness to area. The Neem tree 

is evergreen and fast growing tree with a straight trunk, 

long spreading branches and moderately thick, rough, 

tudinally fissured bark which can reach up to 15-20 

meter of height and 60 cm of diameter at top and 2 

at the base .This tree can grow up very 

fatly in black cotton soil. Neem tree can improve the 

water holding capacity of soil and soil fertility. Neem 
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tree is a natural chemist which has various chemical in 

its body. This tree can grow up widely with soil pH 

range up  to 10 which make it more versatile and 

important tree in sub-continent. The recommended 

space for planting Neem tree is 5 x 5 or 10 x 10. Long 

road network are more  suitable for Neem tree 

plantation. Pimple tree have some sort of same 

characteristics like Banyan tree have. Pimple tree is 

large dry season-deciduous  evergreen  tree  which can 

grow up to 30(close to 98 ft.) meters in height and 3 

meters (near about 10 ft.) of trunks diameter. The tree 

leaves are cordite in shape. The leaves are 10-18 cm 

long with 8-12 cm broad. The pimple is a large in size 

whose roots travel very long distances  and  whose  

branches spread expansively; it can give a wide area of 

shade. Well known fact about pimple tree is that it 

utilizes co2 for photosynthesis and generates the 

oxygen during daytime. Our model suggests to plant 

Pimple tree at the end of road network with small 

residential area with large amount free open space. 

Most commonly planted in urban forestry is Subabul 

tree which is fast growing evergreen species. The 

Subabul tree is best suitable in warm region where 

temperature is30ºC and above. It is fastest growing tree 

which is popular in farm forestry. At worm location the 

Subabul tree are more suitable as it has strong and deep  

root system. This tree can grow under a wide range of 

conditions as a range plant, roadside  plant,  in  

pastures, etc. The Subabul tree can adopt 1.27m  x  

1.27m  (50” x 50”) of area. The recommended space  

for  planting  Subabul tree is 3 x 3 meter, 5 x5 meter. 

The Subabul tree   is highly suitable for green-manuring 

and  composting which fixes the flow of nitrogen gas in 

environment. Our model has suggested a site for 

Subabul tree at residential area along with road  

network. 

 
Fig 3: a) Study Area (MIDC) Original Map b) Zooming View in 

GIS  c) Spot for Ashoka Trees d) Spot for  Banyan Tree 

 

 
Fig 4: a) Spot for Gulmohar Trees b) Spot for Neem Tree c) Spot for Piple 

Trees  d) Spot for Subabul  trees 

 

IX. CONCLUSION AND FUTURE  SCOPE 

The presented research work has proposed a GIS based 

model as a strategy for urban planning process. The 

proposed model acts as a decision support system  for  local 

government by  providing  suggestion  of  best suitable tree 

on particular location  with their description  to help the 

environment and human health. An attempt   has been made 

to represents the  systematic  spatial analysis of urban green 

space planning for selected work area – MIDC area of 

Nanded city. Our model has demonstrated suitability of six 

types of plants for various locations of MIDC area. Our 

model can be used as role model for greenery planning of 

any area of any  city 
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