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Abstract: In India, especially in urban cities, the population is 

increasing mostly due to rural-urban migration in 

accomplishinghigher standard of living. The current 

population of theworld is growing at the rate of 1.13% per 

annum. These increased populations needing basic amenities 

for provision of which ischallenging to the urban managers. 

To provide better and efficient facilities, the understanding of 

trend of population distribution and growth is essential. In 

light of the though, this paper aims tomapthepopulation 

distribution of Gujarat’s second populous city, Surat. Mapping 

of population distribution for last three decades i.e. from 1991 

to 2011 for a study area of current administrative boundary 

Surat Municipal Corporationis performed using GIS tools. 

Results are aimed to help identification of the direction of 

population growth and in specific, geographical location of 

wards (or councils) that are acting as growth poles.The 

population density maps showmost densely saturated wards. 

This researchshall help urban planners in discovering the 

areashaving a potential for development and abstracting out 

the loopholesfor controlling the population distribution in 

theparticularpockets. 
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I. INTRODUCTION 

The urban areas are facing population increase day by 

day,due to migration in search ofbetterment ofeconomic 

conditions, providing basic amenities to these migrants are 

become difficult for the urban managers. If the sufficient basic 

amenities are notallocated,city areas will turn out to the hub of 

slums and bloats city’s beauty. Therefore, mapping of 

thepopulation becomes necessary for the urban development 

authority to understand the trends of population distribution. The 

urban population maps will provide a "picture" that shall helpin 

identification of the environmental and natural resources 

threatened by such growth, and suggests the likely future 

directions of population growth. 

Surat is world’s fourth fastest growing city(Cit16), and 

people is also increasing at a booming rate. To accommodate 

these growing population proper management should be there, 

so to achieve that this study will help to identify the population 

direction. 

GIS technology is very useful in the formulation and 

implementation of spatial and temporal changes. These 

techniques are quite developed and becoming operational now. 

GIS tools for identifying and mapping the urban population will 

give efficient resultsthan traditional methods, that too, in a 

shorter time. 

 

II. OBJECTIVES 

Beloware the objectives of the current researchwork: 

 Collection of ward-wise demographic data of last three 

decadesfrom Census of India; 

 Availing current census ward map ofSMC from Surat 

Municipal Corporation; 

 Mapping of population distribution and population density; 

 Identify the geographical locations of wards that are acting 

as growth poles 

III. STUDY AREA 

The present study is carried out in Surat, Gujarat, India. Surat is 

thesecond largest populous city of Gujarat and ranked seven 

largest populous citiesin India(Registrar General & Census 

Commissioner, 2011). The population of the Surat is 44,61,002 

(4.46 million), and area of the Surat Municipal 

Corporation(Surat Urban Development Authority, 2006) is 

326.515 km
2
 according to the census 2011.It is situatedon the 

banks of Tapi river.Figure 1 below shows the location of Surat 

city. Surat is dividedinto seven administrative zones and 101 

census wards. 

 

 
Figure 1 Location of Surat 

The above figure shows theadministrative boundary of the Surat 

Urban Development Authority (SUDA) which acts as 

acontrolling and regulating body for the urbanization (SUDA, 

Surat, 2013). In the aboveimage, the central yellow portion is the 



           International Journal of Engineering Research                                       ISSN:2319-6890)(online),2347-5013(print) Volume 

No.5, Issue No.6, pp : 447-451                                                                                                                  1 June  2016 

 

IJER@2016                                                    doi : 10.17950/ijer/v5s6/604 Page 448 

 

administrative limit of Surat Municipal Corporation and the area 

of the current research. 

IV. DATA SOURCE AND ANALYSIS 

Following data are used in this study to fulfil the objectives of 

the research. 

 Ward-wise population data for the year 1991, 2001 and 

2011 from the census of India; 

 Census ward map of SMC and demographic data from the 

Surat Municipal Corporation. 

Below table show the information about seven zones that 

distributes the city geography. 

 

Table 1 Area of Zones in Surat city 

Sr. 

No 

Zone Area 

(in Km
2

) 

1 Central 8.18 

2 South West 111.912 

3 South 61.764 

4 South East 19.492 

5 East 37.525 

6 North 36.363 

 7 West 51.279 

8 Total 326.515 

(Source: Surat Municipal Corporation, 2015) 

 

Population in these zones are visualized in the chart below. 

 

Figure 2Zone-wise population in Surat 

The GeoTiff Images of UTM Zone – 43 over Path 148 and Raw 

45 for three decades were obtained from USGS Data. The 

images were captured by Landsat TM (Thematic Mapper) with 

seven bands having spatial resolution of 30 m. the images were 

applied with AOI layers and city boundary area was obtained. 

Data analysis was carried out using unsupervised classification 

wherein the built up area, water bodies, vacant lands and 

vegetation cover areas were identified. These images were 

further enriched with population data to generate thematic maps. 

Overall land use changes were identified as shown in chart 

below. 

 
Figure 3 Land use change in Surat over past three decades 

V. RESULTS AND DISCUSSION 

After obtaining required data, maps are prepared for the 

population distribution and population density using GIS tools. 

Maps are prepared for the year 1991, 2001 and 2011. These 

maps contain the boundary of each census zone, ward number, 

and the population or population density of that particular ward.  

A. Population distribution maps 

Following maps are of the population distribution (in persons) 

maps from the year 1991 to 2011. 

 
Figure 4 Population distribution map 1991 

Population distribution mapsindicate the direction of population 

growth in which the people of thecore part of the city is 

increasing and spreading to the outskirt of the city. 

It is found in a result that four wards are acting as growth poles 

of the population distribution. These four wardsare marked in 

the figure 4 which are Ward No. 27 (Adajan), Ward No. 42 

(Katargam), Ward No. 77 (Puna) and Ward No. 56 (Udhna).  



           International Journal of Engineering Research                                       ISSN:2319-6890)(online),2347-5013(print) Volume 

No.5, Issue No.6, pp : 447-451                                                                                                                  1 June  2016 

 

IJER@2016                                                    doi : 10.17950/ijer/v5s6/604 Page 449 

 

 
Figure 5 Population distribution map 2001 

 
Figure 6 Population distribution map 2011 

Thoroughly inspecting three population distribution maps it can 

be seen that population is increasing in and around these four 

wards. The major population change is in Puna ward where 

population goes from 8.5 thousand in 1991 to 346.5 thousand in 

2011. In Katargam ward also population increased from 71.1 

thousand in 1991 to 328.4 thousand in 2011. 

 
Figure 7Growth pole wards population 

Chart above shows the population growth of that four wards 

which indicate that population is increasing very hugely in these 

four wards. 

B. Population density maps 

Following maps are of the population density (in ppha - Persons 

Per Hectares) maps from the year 1991 to 2011. 

 
Figure 8Population density map 1991 

Population density maps are showing the fullwardsregarding 

population density. The density of the core part is growing and 

decreasing to the outwards. Some wards like Anjana, Magob, 

and Karanj, have density more than 1000 ppha.  
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Figure 9Population density map 2001 

 
Figure 10Population density map 2011 

Chart below shows the population density of the wards which 

are having huge increment in their population density from year 

1991 to 2011. Highest increment in population density noticed in 

ward no 50 Magob in which it goes from 40 ppha in 1991 to 

1099 ppha in 2011. 

Figu

re 11Wards population density 

 
VI. CONCLUDING REMARKS 

This study identified and mapped the population direction and 

growth in ageographical manner which will help to urban 

planners in planning land use schemes according to the trend of 

population growth that also helps in providing better and 

efficient basic amenities which will eliminate the problems like 

slums. It can also assist in making afuture strategy to control the 

population growth in theparticular area. Study will also help in 

identifying area of rapidly increasing population and population 

density. 

ACKNOWLEDGEMENTS 

The Authors thank the Surat Municipal Corporation for 

providing useful data required to conduct this study. Authors are 

also express a sense of gratitude towards Prof. Dharmesh K. 

Bhagat, Head, Civil Engineering Department, Sarvajanik 

College of Engineering & Technology for constant motivation. 

 

REFERENCES 

 
i. City Mayors Statistics. [Online] The world’s fastest growing 

cities and urban areas from 2006 to 2020. [Cited: 26 April 2016.] 

http://www.citymayors.com/statistics/urban_growth1.html. 

ii. Bhatta, Basudeb. 29-Sep-2011.“Remote Sensing and GIS”. 

29-Sep-2011. 

iii. Government of India, Ministry of Home Affairs. Census of 

India. Census of India. [Online] http://censusindia.gov.in/. 

iv. Gujarat, Goverment of. 2011.Village directory. 2011. 

v. City Mayors Statistics. [Online] The world’s fastest growing 

cities and urban areas from 2006 to 2020. [Cited: 26 April 2016.] 

http://www.citymayors.com/statistics/urban_growth1.html. 

vi. Bhatta, Basudeb. 29-Sep-2011.“Remote Sensing and GIS”. 

29-Sep-2011. 

vii. Government of India, Ministry of Home Affairs. Census of 

India. Census of India. [Online] http://censusindia.gov.in/. 

 

viii. Gujarat, Goverment of. 2011.Village directory. 2011. 

ix. Image classification. [Online] 

http://www.sc.chula.ac.th/courseware/2309507/Lecture/remote18.htm. 

x. Registrar General & Census Commissioner. 2011. Population 

Enumeration Data (Final Population). Census india 2011. [Online] 

http://censusindia.gov.in/
http://www.sc.chula.ac.th/courseware/2309507/Lecture/remote18.htm


           International Journal of Engineering Research                                       ISSN:2319-6890)(online),2347-5013(print) Volume 

No.5, Issue No.6, pp : 447-451                                                                                                                  1 June  2016 

 

IJER@2016                                                    doi : 10.17950/ijer/v5s6/604 Page 451 

 

Ministry of Home Affairs, Government of India, 2011. 

http://censusindia.gov.in/. 

xi. SUDA, Surat. 2013. SUDA, About US. Sudaonline. [Online] 

SUDA, Surat, 2013. http://www.sudaonline.org/about-us/. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

xii. Surat City Development Plan (2006-2012). Surat : s.n. 

xiii. Surat Municipal Corporation. [Online] 

www.suratmunicipal.gov.in. 

xiv. Surat Urban Development Authority. 2006.Development Plan 

2004. Surat : Surat Urban Development Authority (SUDA), 2006. 

xv. Survey, U.S. Department of the Interior U.S. 

Geological.USGS. [Online] http://earthexplorer.usgs.gov/. 

xvi. Worldometers population. Worldometers. [Online] [Cited: 24 

April 2016.] http://www.worldometers.info/world-population/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.sudaonline.org/about-us/

