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ABSTRACT 

North 24 Parganas is an extremely populated district in West Bengal. Most of the land 

is fertile, so agricultural production is quite good to supply food for its inhabitants.  

Due to the strong pressure of the population, overall development is most important. 

For this reason, the North 24 Parganas are being developed rapidly. Rural area 

developing its own way and urban areas are also growing according to its needs. This 

development reflected on the land use pattern of the whole district. So the land 

transformation of this district is very distinct for the identification of rapid change. 

From the year 1970 to 2019 gradual transformation of land can be detected by the 

Geospatial analysis. Some determinants have been taken for detecting the change, like 

area population relation, changing worker category, increasing built-up area, land 

conversion. By this analysis, we have found some problems, which have been generated 

by some unplanned growth of the settlement, decreasing agricultural production due to 

the minimization of culturable land, etc. 

Key Words:  Change detection, Decadal Growth rate, inhabitants, land transformation, 
Geospatial analysis, etc. 

 

1. INTRODUCTION 

The land is a basic natural resource on Earth. It is the habitat of plants, animals and human 

beings for their livelihood. The land considered as a resource because it produces 

agricultural and industrial products by which people can live their life.  For this reason, 

people make highest efforts to get the maximum output from the land. Actually, this is the 

main aim to use any land. It is also important that the use of land in any region is 

influenced by the economic social and cultural feature of that region in several ways. The 

economic and cultural advancement of that region determined the pattern of the land use. 
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Not only this, but these factors also force to transform the type of land over time. The easiest 

way to differentiate between villages and cities are to follow the land use pattern of both of 

this place. City use is much more diverse than rural areas, but both are transforming 

gradually, due to rapid development.  

In the case of North 24 Parganas district Land use is highly influenced by its large flat 

Deltaic plain. A suitable physical environment like monsoonal climate, fertile soil along 

with suitable irrigation, proper communication facility, industrialization, and urbanization, 

etc. has made an impression on land. The study of the land transformation of this area, gives 

some idea about agricultural growth, nature of development in built-up area and forest 

sector.  It will also reveal the implementation of developmental activities for balanced 

regional development. 

2. STUDY AREA 

North 24 Parganas district of West Bengal has been taken here as a study area. This district 

lies between 220 11’6” N to 230 15’ 22” N latitudes and 880 22’ E to 890 5’E longitudes 

approximately and covering an area of 4094 sq.km. It is by North and east bordered to Nadia 

by to Bangladesh and south by south 24 Parganas, Kolkata.  It is comprised of  22 CD 

blocks, within these block no. of the census town is 78 and statutory towns 29, which are 

covering 488.56 sq. km out of the total area. Whereas a number of villages within the district 

are 1527, out of this, 1519 villages are inhabited. The district is bordered by Hooghly River 

to west and Bangladesh to the east including Ichamoti river. 

3. LITERATURE REVIEW 

 Velmurugan, A. and Dadhwal, V.K.( 201), highlighted in their paper entitled “Land 

Transformation and Its Consequences in South Asia” that the changes in land 

utilization by globally as well as regionally are the main causes of climate change 

hence the main emphasized areas are deforestation, desertification and other changes 

in natural vegetation. 

 Wolmanandf, M. G. and Fournier, G. A. (1987) pointed in their article entitled 

“Introduction to Land Transformation in Agriculture” that the population explosion 

and postmodernization which influence the urbanization, industrialization and 

transport activities on the agricultural landscape. so the availability of good land must 

be needed for future agricultural production.  
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 Hooke, R. L., Martin-Dunque, J. F . and Pedraza, J. (2012) demonstrated in their 

review named “Land transformation by humans: A review” that in the present era 

population are increased in geometric rate and simultaneously the land has been 

degraded in the same way, according to the population last 40 years the population 

has increased double and same will continue in next 40 years. More or less 50% of the 

land has been modified during some last decades.  

 Arshad, A (2012), highlighted in his thesis entitled “Geographical Analysis of Urban 

Land Transformation in Srinagar City” that the huge change of socio-economic aspect 

also affects the changes of land use/land cover pattern of the study area. Social 

transformation is changed due to the economic development which influences the 

changing pattern of land use/land cover aspects. 

 Kumar, I. A.( 2018) highlighted in her thesis entitled “New city making the process 

and socio-spatial transformations” that the process of economic reforms is changing 

the urban structure of big cities in  India.  

 Chatterjee, S (2018) has suggested in his thesis entitled “Spatio-Temporal 

Transformation of Land and Its Implications on the Economy of Asansol Durgapur 

Planning Region”  that the land transformation and economic implication are the main 

aspects which stimulate to change the land use/land cover pattern of the study area. 

 

4. OBJECTIVES 

 To demarked present land use pattern of North 24 Parganas district. 

 To identify the transformation of land of North 24 Parganas district in a different year. 

 To analyze the causes behind the land transformation. 

 To investigate the problems that generated from this land transformation.  

 
5. RESEARCH METHODOLOGY 

 “Geomorphic scale is a significant parameter in the interpretation of landform development 

and landform characteristics of geomorphic systems”, (Thornbury, 1954). Transformation of 

land indicates a various level of spatial and temporal resolutions. The detailed study of 

process through the various investigation in the research areas over different time span has 

revealed significant results regarding their mode and rate of operation and their influences on 

landform characteristics under varying time intervals. Entire analysis has been made on 

secondary data and census data. All maps are done in Arc Gis-10.3. The base map is used in 
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the study area is the 1970 MSS Image, and the spectral resolution is 68X83 Meters.  Selected 

maps are used to identify the changes from 1970 to 2019. Change detection map has been 

done through several processes, first of all, two images from different years has been 

analysed and passes through a single channel which mainly identify the changes area in FCC 

images after which has been analyzed through the ISO Cluster Unsupervised Classification 

process and by this process changes area has been detected through several colour patches, 

and the area has been calculated through the counting process of pixel. 

Table No. 1: SOURCES OF DATABASE 

*Prepared by Author 

6. RESULT AND DISCUSSION 

To discuss and analyze the changing pattern of regional development of any region it is quite 

relevant to see the temporal change of land utilization of that place. For this reason, we have 

select three separate years, these are 1970, 2000 and 2019. Between 2000 and 1970 the time 

gap is 30 years but between 2019 it is only 9. This kind of unequal time difference had been 

taken because we want to follow the rate of change in 30 years and within 9 years. If the rate 

is almost the same in both time gap then it proves the nature of the rapid transformation of the 

land. There are four major categories are like, water bodies, vegetation, agricultural land, and 

built-up area are found from the land cover and land use (LULC) map of  North 24 Parganas. 

These are as follows: 

 

 

 

Source of 
Data Base 

Type of 
Data Base 

Year Date Map Projection Remarks 

MSS Image Landsat 1970 9th Feb 
WGS_1984_UTM 
ZONE_45_N 

Spatial Resolution 
68 Meters X 83 
Meters 

ETM+ Landsat-7 2000 17th Nov 
WGS_1984_UTM 
ZONE_45_N 

Spatial Resolution 
30 Meters 

SENETINEL-
2A 

Multi-
Spectral-
Imaging 

2019 24th Feb 
WGS_1984_UTM 
ZONE_45_N 

Spatial Resolution 
20 Metres 
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6.1 WATERBODIES  

Waterbodies in the form of a river, canal, berries, pond, etc. cover almost 9 percent land in 

1970. Main rivers of this district are Ichamati, Bidyadhori, Kalindi, Raimangal, The whole 

area of this district drained by their tribe's arteries. These tributaries are again joined with 

some canals, namely Bagjola Khal, Kata Khal, Krisnapur Khal, etc. other than these rivers in 

another part of the district there are some  
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Fig. 1: Land Use & Land Cover change in different temporal scale 

 

 

 

 

 

 

 

 

         *Source: Prepared By Authors 
 

 
     
 
 
 
 
 
 
 
 
 
 
 
 
 

          *Source: Prepared By Authors 
 

ox-bow lake, which is known as ‘Bil’ such as Maura Bil, Balli Bil Dua Bil, etc. Among these 

waterbodies, bheries are also playing an important role in the whole land use. Mainly fish, 

shrimps are cultivated in this bheries. So, due to economic importance gradually the number 

of bheries are also increasing. Which is reflected in the land use map of the year 2000, where 

waterbodies are taking 10 percent of total land. It means 1 percent increased from 1970, but 

in 2019 it becomes 11 percent of the whole land. So its prove the rapid transformation of 

wetland. 
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6.2 VEGETATION 

Percentage of vegetation as found in the map of 1970 of North 24 Parganas is about 17. 

Mainly mixed type of vegetation is seen in the district, but these are mainly tropical 

deciduous type, where trees, shrubs all types of vegetation are very common. This vegetation 

is dense in the southern part where drainage density is also very high. But the vegetation is 

gradually decreasing with time. So we have seen that in 2000 the vegetative area is 13 

percent and in 2019 the percentage of this area again fall with a percentage of 10. This 

indicates the deforestation due to agriculture and infrastructural development. 

6.3 AGRICULTURAL LAND 

Agricultural land occupied almost one-third of the whole area. Favorable physical condition, 

like weather fertile soil, etc. along with huge population or consumer encourage farmer for 

cultivation. Two crop cultivation, in some place three crop cultivation is common. Mainly 

rice, jute oilseed are cultivated in Bongaon, Gaighta, Habra, Swarupnagar, Haroa, Minakhan, 

Hansnabad block, etc. But due to rapid development in the rural and urban area through the 

encroachment of agricultural land, the amount of these land gradually decreasing. So it is 

appearing in the map that, in 1970, agricultural land was 34 percent, but in 2000 it became, 

31percent and now in 2019 it is just about 29 percent. 

6.4 BUILT-UP AREA 

Residential area, roads, bridge, railway tracks, market area, industrial area, etc. are 

considered as built-up area. Mainly this is two types of a rural area and urban area. Most of 

the urban area is are growing continuously. This is actually happening due to urbanization. In 

1970 built-up area was 40 percent, it increased by about 46 percent in 2000, now its reach 

almost 50 percent of the total land. This area mostly showing at Northeastern and western 

part of the district. There are 29 municipal towns within 22 CD blocks in this district. Among 

these  Municipalities, 19 are situated in the eastern bank of Hoogly river rest situated in a 

different part of this district. As the growth of urbanization is so rapid, the urban population is 

increasing simultaneously. According to the human development report 2006, the rate of 

urbanization of West Bengal was 24.75percent, where in North 24 Parganas it was 49.49 

percent and in 2001 it became 54.30 percent respectively, now it is 31.69% according to 2011 

census data, urban population of North 24 Parganas was 20,82,321 in 1971 and in 2001 it was 

48,50,947 and now it is 78,49,218. So huge population pressure and available amenities 

influence the growth of the built-up area specially the residential area. Due to urban 
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congestion and the high price of land, this built up area spreading gradually towards outcast 

of the municipal area and therefore the municipal area slowly increasing. 

Not only the urban area but rural areas are also developing, the rural population is also 

increased, from 21,25,099 (1971) to 40,83,339 (2001) which has been 4277619 in 2011, so it 

is obvious that residential area will increase accordingly.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Change Detection Map in North 24 Parganas (1970-2019) 

 

 

 

 

 

        

 

 

           * Source: Prepared By Authors 
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Change Detection map is a way to identify the differences in the state of the phenomenon by 

observing in different period of time. After the analysis of change detection map in between 

1970 to 2019, its clearly indicate that some parts of the study area being changed due to the 

anthropogenic factor such as built-up area has transformed near about 34% whereas artificial 

water bodies such as pool, fisheries, artificial pond, etc.  converted near about 15%. 

Maximum wasted land or some collapsed creek are converted to dense vegetation which is 

17%. Agricultural land and transport and communication areas have slightly changed by 12% 

& 7% respectively. 

6.5 FACTORS BEHIND LAND TRANSFORMATION 

6.5.1 PHYSIOGRAPHICAL CHANGE District North 24 Parganas is comprised of a 

moribund and mature type of delta. So it is characterized by vast plain followed 

by a seaward slope. This flat topography influence the development of this 

region. 

6.5.2 URBAN HISTORY Before independence, due to favorable geographical 

condition, the area was well populated. After the development of jute and other 

industries along the Hooghly river, different towns Agarpara, Naihati, Bhatpara, 

Halisahar, etc. are developed. After independence, huge refugees came here 

from East Pakistan(now Bangladesh) and increased the population of this area. 

So the large scope of employment in the industrial area and influx of refugees 

are the two most important causes of the urbanization in North 24 Parganas. 

Gradually different urban amenities, essential services, well connected through 

rail and roads have enriched this place. However, as per census, there is no Class 

I town develop till 1971but within 2001, 7 towns upgraded in this category and 

22 in 2011. According to the human development report 2006, the rate of 

urbanization of West Bengal was 24.75 percent, where in North 24 Parganas it 

was 49.49 percent and in 2001 it became 54.30 percent respectively. 

TABLE NO. 2 RURAL AND URBAN POPULATION IN NORTH TWENTY FOUR PARGANAS 
DISTRICT WITH PERCENTAGE TO TOTAL POPULATION IN BRACKET (1951-2011) 

SECTOR/CENSUS 
YEAR 

1951 1961 1971 1981 1991 2001 2011 

TOTAL 2114097 3127685 4207420 5529497 7281881 8934286 10009781 
RURAL 1206787 

(57.1) 
1701763 

(54.4) 
2125099 

(50.5) 
2708131 

(49.0) 
3551581 

(48.8) 
4083339 

(45.7) 
4277619 

(42.7) 
URBAN 907310 1525922 2082321 2821366 3730300 4850947 5732162 
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(42.9) (45.6) (49.5) (51.0) (51.2) (54.3) (57.3) 

*Source: Census of India 
 

TABLE NO. 3 Population Size Class and Status of Town-2011 

Type  

Name of Town 

Number 
of Town 

I South Dumdum, Rajarhat-Gopalpur, Bhatpara, Panihati, Barasat, North 
Dumdum,Baranagar,Naihati, Bidhannagar, Madhyamgram, 
Barrackpore, Kanchrapara, Basirhat, Halisahar,Ashockenagar-
Kalyangarh, Titagarh, Dumdum, Bongaon, Khardah 

22 

II Garulia, New Barrackpore, Baduria 3 

III Gobardanga, Taki, Nebadhai Duttapukur,Ghuni,Shimulpur 5 

IV Jafarpur, Talbandha,Teleni Para, Ruiya, Barrackpur Cantonment, 
Kaugachi, Patulia, Rekjuani Joypul, Sulanggari,Muragachha, Guma, 
Deara, Koyra, Chak Kanthalia, Chandpur, Noapara, Maslandapur,Bira, 
Dhakuria 

21 

V Deulia, Chikanpara, Betpuli, Mohanpur, Itinda, Balibhara, Teghari, 
Raigachhi, Nagdaha, Hingalganj, Digha, Bandipur, Chak Barbaria, 
Sadpur, Nokpul, Garshyamnagar, Dakshin Chatra, Bara Bamonia, 
Chandpara, Kulberia, Sonatikiri,Bankra, Jatragachhi, Bamangachhi, 
Palashi, Dhania, Chandapur  Champagachhi,Paltapara, Dandirhat,Jetia, 
Bhatenda,Kokapur,Gangapur, Sadigachhi, Bilkanda, Uttar 
Bagundi,Palladaha, Anarbaria, Khorddabamonia,Shibalaya, Dogachhia, 
Basina, Raghunathpur, Ichhapur Defence Estate, Bara, Dhanayakuria, 
Chandrapur 

49 

VI Chhekati, Deora, Balihati, Minakhan, Nabadiganta Industrial Township 5 

*Source: Census of India 
 

6.5.3 HUGE POPULATION GROWTH Huge population pressure and available 

amenities influence the growth of the built-up area specially the residential are. 

So it is one of the main reason of land transformation in this district. The total 

population of this district was 42,07,420 in 1971 and in 2001 it was about 

89,34,286 and now it is 1,00097,81 2nd highest rank district in India. As per 

census data, urban population of North 24 Parganas was 20,82,321 in 1971 and 

in 2001 it was 48,50,947 and now it is 78,49,218 52,32,113. Not only the urban 
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area but rural areas are also developing, the rural population is also increased, 

from 21,25,099 (1971) to 40,83,339 (2001) which has been 42,77,179 in 2011. 

Population density of this district is also very high. Which was 2182/sq.k.m in 

2001 and in 2011 it is 2445/sq.k.m. Not only for the natural growth also internal 

migration from Kolkata and international migration from Bangladesh are the 

basic causes of population growth. So it is obvious that wit this population 

growth, the residential area will increase accordingly. This growth also creates 

urban congestion which leads to the high price of land.  So, gradually built up 

area spreading gradually towards outcast of the municipal area and therefore the 

municipal area slowly increasing. 

6.5.4 INDUSTRIALIZATION As we discussed earlier the urban history of this 

district, we found that some area of this district, was urbanized, basically due to 

industrialization. Though, someplace, of this district, namely Baduria, Taki, 

Hasnabad, Bongaon, were most important trading towns who trades mainly rice, 

jute. After that, in the British period, along with Hoogly river numbers of 

industry development with the help of good supply of raw material, cheap labor, 

huge demand and the close proximity of Kolkata port. However in present day 

some of the jute mills have been cc'd due to several reasons but some other 

industries are developing, like, Brick industry, sawmill, cotton and spinning 

mill, cotton mill, etc. 

6.6 AN INCREASING NUMBER OF NON-AGRICULTURAL WORKERS 

With the growing economic development, towards agriculture to industry, a large number of 

the population prefers to involve in the non-agricultural job. This is due to low agricultural 

production, profit risk,  limited income, increasing scope in the commercial sector, etc. This 

trend is also transforming the nature of the rural region towards the urban region. 

TABLE NO. 4 PERCENTAGE OF WORKER IN NON- AGRICULTURAL SECTORS OF THE 

URBAN AREA 

Decades Percent of non-agricultural  
Workers in the urban area 

 
1971 
1981 
1991 

 
79 

 87* 
87 
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2001 
2011 

 96* 
__98*__ 

             Note * Including mining, quarrying, fishing, hunting, livestock, and  forestry 
(source: census of India, 1971, 1981, 1991, 2001, 2011) 

 
From the above table, it is found that percentage of non-agricultural worker is gradually 

increasing from 1971 (79%) to 1981 (87%) and from 2001(96%) to 2011 (98%). 

 
6.7 PROBLEMS RELATED TO LAND TRANSFORMATION 

6.7.1 MIGRATION FROM RURAL TO THE URBAN AREA: 

It has been seen from Block level study, that there is a very common trend among 

villagers to move nearby urban area, especially people under the middle-income 

group to avail all the urban facilities. But this type of tendency plays an important role 

to increase the urban population. This trends creating two major problems. These are: 

a) Population density of different towns particularly Barasat,  Bongaon, Hasnabad 

has continuously risen.  

 
TABLE NO. 5 DECADAL GROWTH RATE IN DIFFERENT CD BLOCKS 

Sl.No. Name of CD block Total 
Population 
(2001) 

Total 
Population 
(2011)  
 

Decadal 
Growth 

1 Bagda 219814 242974 10.54 
2 Bongaon 344044 380903 10.71 
3 Gaighata 300588 330287 9.88 
4 Swarupnagar 226608 256075 13.00 
5 Habra - I 188171 225200 19.68 
6 Habra - II 149837 176490 17.79 
7 Amdanga 165792 191673 15.61 
8 Barrackpur - I 157047 194333 23.74 
9 Barrackpur - II 158827 217171 36.73 
10 Barasat - I 238075 294628 23.75 
11 Barasat - II 169098 200918 18.82 
12 Deganga 275350 319213 15.93 
13 Baduria 247632 285319 15.22 
14 Basirhat - I 147741 171613 16.16 
15 Basirhat - II 194020 226130 16.55 
16 Haroa 182522 214401 17.47 
17 Rajarhat 145381 189893 30.62 
18 Minakhan 168965 199084 17.83 
19 Sandeshkhali - I 140476 164465 17.08 
20 Sandeshkhali - II 136318 160976 18.09 
21 Hasnabad 177521 203262 14.50 
22 Hingalganj 156400 174545 11.60 
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  Total 4292228 5,021,564  
                        *Source: Census of India 

b) All the development program envisaged by the State Government, for the people 

of the town has become inadequate due to the continuous growth of the 

population. Not only that, the overall economic growth rate of this district would 

be inappropriate as per plan for this reason. 

 
6.7.2 HUGE POPULATION GROWTH 

The decadal population growth rate is very much significant in analyzing population change. 

Be it urban area or rural area, this change indicates a socio-economic background of those 

blocks. In North 24 Parganas were, the urban population growth rate decreased from 46.03% 

to 30.00% during the period of 1971 to 2001. The western part of North 24 Parganas is more 

urbanized and it was densely populated from a very early period. However, population 

growth started decreasing from 1991 due to urban congestion and the high price of land. As a 

result, the population of those towns declined and people preferred to settle outside those 

towns.   

In this connection population change in 10 blocks of rural North 24 Parganas is very much 

noticeable. Here the positive change of population growth occurs due to its natural growth 

and migration. Negative change is due to less scope of economic activities and lack of 

infrastructural facilities in those areas. But in the overall degree of ruralization is decreasing.         

     

TABLE NO. 6 DECADAL GROWTH RATE OF POPULATION IN NORTH TWENTY FOUR 
PARGANAS DISTRICT(1951-2011) 

T/R/U 1951-61 1961-71 1971-81 1981-91 1991-2001 2001-11 
1 2 3 4 5 6 7 

TOTAL 47.9 34.5 31.4 31.7 22.7 12.0 
RURAL 41.0 24.9 27.4 31.1 15.0 4.8 
URBAN 57.2 46.0 35.5 32.2 30.0 18.2 

*Source: Census of India 
 

6.7.3 DECREASES IN AGRICULTURAL LAND: 

 
In 1970, 31% of the total area was devoted to agriculture. In 2000, the corresponding 

figure was 29% of the total area indicating a slight decrease in the percentage of land 

under cultivation. If we consider the agricultural production, it is found that the amount of 

produce is also falling. This is attributed to the encroachment of urban settlement and 

shift in occupation from agriculture to other non-formal activities like industries.  
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6.7.4 ENCROACHMENT OF RURAL LAND: 

Urban encroachment bring change into the lands and inhabitants of the area. As the 

population is increasing drastically, more land is required for building, factories, schools, 

hospitals, recreational area, etc. So gradually rural area acquired for urban consumption 

and growth. Not only the quality of land is changing but new problems of adjustment 

between rural and urban ways of life creating new challenges to the people of North 24 

Parganas. 

 

7. CONCLUSION 

This is a very current scenario of North 24 Parganas which is very dynamic in nature also. 

Hence, it is not possible to analyze this rapid transformation as well as transmigration strata 

of the concerned area within a very short span of time. But, attempts have been made to give 

a proper picture of this changing nature, dynamism of land and the effect of this 

transformation through a comprehensive field survey and also from the concerned 

departments of the government of West Bengal. So, study after the whole it has been found 

that there is a  tendency to urbanize the agricultural land in the name of development. 

Though, It becomes a usual practice among the landowners. In consequence, the pressure of 

the population gradually starts increasing where the production of foodstuff appears to have 

decreased. So by the study of land transformation in present, future condition of this district 

can be assumed. But, it is true, that North 24 Pargana is a growing district, proper economic 

and agricultural development plan, will help this district to form as an integrated region. 
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