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Abstract 

 

This study provides the socio-economic conditions in correlation with the natural resources and the prevailing demographic 

characteristics within the natural boundary of Pamba river basin. The study has been carried out using the population statistics of 

last three decades. This data has been depicted using the Geographical Information system for spatial analysis. The parameters 

considered  for analysis and  population  model projections are  panchayath wise  households, total population, population in the 

age group 0-6, literate population, illiterate population, main workers population, marginal workers population, non-workers 

population and other thematic layers such as  basin boundary, administrative boundaries, land use/ cover  map, road-rail network 

and drainage maps. Various population models were generated to forecast the future population characteristics. The population 

data of 12 panchayaths which are fully within the Pamba river basin has been taken for analysis and modelling. From this 

analysis it can be observed that for last decades the socio-economic development of the region is found remarkably good with 

respect to the living conditions of the people without destroying the land cover pattern of the basin by preserving more than 60% 

area under forest cover. The study also proves the ability of GIS techniques as a tool in spatial analysis of natural resources 

management. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

The study of social sector has assumed special significance in recent year and there has been a felt need for comprehensive, 

analytical and scholarly study on social sector. social infrastructure development is essential for promoting economic growth and 

human capital growth in the economy and Society. The integration of remote sensing and other sources of socio-economic and 

administrative data have great potential and have been successfully applied to urban land use and socio-economic activity 

modelling. There are two types of fundamental units in the natural resources analysis. They are natural unit boundaries and 

administrative unit boundaries. Mostly the data on socio-economic and demographic aspects will be collected and studied taking 

administrative boundaries as fundamental analytical units. Though these factors are well controlled by the natural processes 

within a well-defined natural boundary, the collection and analysis of these data were not analysed taking a river basin as a 

fundamental unit. Here an attempt is made to analyse the data which collected administrative boundary wise, correlated with the 

natural boundary of river basin using the GIS techniques.   

II. STUDY AREA 

The Pamba is the third longest (176 Km) river in Kerala, India. It is bounded by Mallappally taluk of Pathanamthitta district, 

Cherthala and Kuttanad taluks of Alappuzha district in the North, Kozhencherry and Adoor taluks of Pathanamthitta district, 

Karthikappally and Mavelikara taluks of Alappuzha district in the South, Tamil Nadu in the East and Arabian Sea on the West.  

The watershed has a total area of 1779.46Sq.Km and it lies between 9o10´ to 9o40´ North latitudes and 76o15´to 77o20´ East 

longitudes. It covers 44 villages spread over 51 panchayaths, 12 blocks and 4 districts. The basin falls partly on the Survey of 

India toposheets Nos. 58 C/6, 58 C/7, 58 C/11, 58 C/14, 58 C/15, 58C/16, 58G/2, 58G/3, 58G/4, 58G/7 and 58G/8. Location map 

of Pamba river basin is shown in fig.1 
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Fig. 1: Location Map of Pamba River Basin 

III. METHODOLOGY 

Socio-economic characteristics of a population is expressed statistically such as age, sex, education level, income level, marital 

status, occupation, religion, birth rate, death rate, average size of a family. A census is a collection of demographic factors 

associated with every member of a population. Geographical Information System (GIS) packages are utilized as an instrument 

for applying demographic and related statistics for the analysis and planning of socio-economic development. Various population 

characteristics models were generated to forecast the future population. The population data of 12 panchayaths which are fully 

within the Pamba river basin has been taken for analysis and modelling.   

The thematic data were generated in Geographical Information System. The GIS software used in this study is ARC GIS 9.2. 

Number of thematic data were generated which is more relevant to the demographic analysis of the panchayaths. The data 

generated  for analysis and  population  model and projections are  panchayath wise number of households, total population, 

population in the age group 0-6, literate population, illiterate population, main workers population, marginal workers population, 

non-workers population and other thematic layers such as  basin boundary, administrative boundaries, land use/ cover  map, 

road-rail network and drainage maps. The population characteristics entered in Excel formats were taken for trend analysis for 

the general characteristics projections and forecasting. The schematic representation of the methodology adopted in the study is 

given as Figure 2. 

 
Fig. 2: Methodology 
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 Administrative and Boundary, Transport Network and Drainage Network: A.

The natural boundary map of Pamba river has been demarcated taking the water divides into consideration using the SOI 

toposheets. The administrative boundaries within the basin up to Panchayath level were also prepared to have the socioeconomic 

characteristic analysis which is based on the data available at administrative boundary level, more over the developmental 

planning for natural resources are on the basis of administrative units . The total geographical area of the natural basin boundary 

is calculated as 1779.46 sq. Km. The administrative boundary within the basin covers partly 12 blocks and 51 panchayaths and 1 

municipality.as shown in the Figure 3. 

The Economic development of any region depends upon the development of transport network which can be roadways, 

railways or water ways. The basin has a well-developed transport network system except in the North Eastern part which is 

mostly under forest cover. Transport network of the basin is demarcated using the SOI toposheets on 1:50,000 scale and is shown 

in Figure 4. Middle and downstream portion of the basin have dense transport network. The eastern part is forest covered and 

hence only unmetalled roads are present.  

Pamba River forms the main source of water to the biomass in the area. The existence and development of any area depends 

upon the availability and optimal utilization of the existing water resource.  The Pamba River has a length of 176 km and is west 

flowing. The river has numerous tributaries. The drainage pattern appears to be mostly dentritic. The drainage map of the study 

area is shown in Figure 5.Comparative study on transport network changes was carried out using 1967 toposheet and satellite 

data of 2012. From the analysis it is observed that the transport network facility has been increased with development of new 

roads in the interior parts of the panchayaths as well as the existing roads. But in forest area there is no much development in 

transport network except in the Sabarimala temple route.The drainage network taken from survey of India toposheet when 

compared with the satellite data shows remarkable changes in the lower reaches of the basin in the form of narrowing and 

shifting of river course due to induced activities in the densely populated low land region in the basin area. 

 
Fig. 3: Administrative and Boundary Map 

 
Fig. 4: Transport Network Map 
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Fig. 5: Drainage Network Map 

 Classification of Landuse Pattern for the Year 2012: B.

In general six land use/land cover classes were obtained in the basin using the IRS-ID LISS-IV satellite imagery for the year 

2012. They are built up land, agricultural land, forest, wasteland, water bodies and others. Table 1 shows the areal extent of each 

class in the basin. Figure 6 shows the landuse land cover map.Out of 1779.46 sq.km area 908 sq.km (58%) is under forest cover 

and 26 sq.km (2%) is under water bodies. It depicts that, the natural land cover of both forest and water body covers more than 

60% of the total areal extent of the basin. Only 40 % of the basin is left for land use practices.In the land use practices 

agricultural land predominates with 28% followed by waste land (7%), built up land (4%) and others (1%). 

 
Fig. 6: Land Use Land Cover Map 

Table – 1 

Land Use Land Cover Classification 

S.NO LAND USE CLASSES AREA IN SQ.KM PERCENTAGE 

1 Built up land 69 4 

2 Agricultural land 441 28 

3 Forest 908 58 

4 Waste land 119 7 

5 Water bodies 26 2 

6 Others 15 1 

 Socio-Economic Conditions: C.

The socio-economic conditions of the people in the basin were studied using the data available with census 1991, 2001 and 2011. 

The parameters taken for analysis includes households, total population, population density, population in the age group 0-6, 

literate population, illiterate population, workers population, main workers population, marginal workers population, main 
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cultivators population, main agricultural labourers population, main household industrial workers population, main other workers 

population, scheduled castes population, scheduled tribes population, livestock population, number of  schools, number of 

colleges, number hospitals, number of public distribution systems and distribution  of industries. 

 The data of each panchayaths were analysed separately to infer the conditions prevail and to forecast the conditions using the 

models available in the statistical techniques. The parameters considered were described in detail as given below. 

 Households: 1)

A 'household' is usually a group of persons who normally live together and take their meals from a common kitchen unless the 

exigencies of work prevent any of them from doing so. Persons in a household may be related or unrelated or a mix of both. The 

Panchayath wise Household map of Pamba river basin is prepared using 1991, 2001 and 2011 census data and it is shown in 

Figure 7. It is observed that Aranmula panchayath possess maximum number of households of 6348, 7245 and 7897 in 1991, 

2001 and 2011 respectively. This is followed by Ranni-pazhavangadi, chengannur, Vadaserikkara and Ranni Perunadu 

panchayaths. While analyzing and correlating the households with the land use/ cover pattern of these panchayaths it is observed 

that the maximum number of households are pertaining to the panchayaths where there is induced land use than the natural land 

cover. The Number of households is comparatively less in panchayaths with more area of natural land cover of forest than the 

land use pattern. 

 Total Population  2)

Total population is the total number of persons inhibiting a country, city or any district or area. The arrangement of population 

on a certain area in accordance with condition and requirements of the society is the population distribution. The Panchayath 

wise total population map of Pamba river basin is prepared using 1991, 2001 and 2011 census data and it is shown in Figure 8. It 

is observed that Aranmula panchayath possess maximum population of 28,679, 29,994 and 28,695 in 1991, 2001 and 2011 

respectively. This is followed by Rani pazhavangadi, Chengannur, vadaserikara and Ranni perunad panchayaths. Most of the 

population had been concentrated in the downstream part of the basin. 

 Population in the Age Group 0-6: 3)

This is the total number of persons up to the age 6. The population map for the age group 0-6 of the basin according to 1991, 

2001and 2011 census is prepared and is shown in Figure 9. It is observed that Aranmula panchayath possess maximum 

population of 3282, 2922 and 2215 in 1991, 2001 and 2011 respectively. This is followed by Ranni pazhavangadi, Vadaserikara, 

and Ranni-perunad panchayaths. 

 Literacy  4)

A person aged 7 years and above who can both read and write with understanding in any language is treated as literate. The 

literate population map of the study area according to 1991, 2001 and 2011 census is prepared and is shown in Figure 10. It is 

observed that Aranmula panchayath possess maximum literate population of 24153, 25862 and 25818 in 1991, 2001 and 2011 

respectively. This is followed by Chengannur, Ranni pazhavangadi, Vadaserikara, and Ranni-perunad panchayaths. 

 Education 5)

Education and man power development are considered as catalytic factors for the development of every nation. The earlier 

notion was that development of less developed nations will happen only through material capital. Now the notion has changed 

and in the place of material capital, human capital took the place. Social change implies not only the change of outer form of a 

community or society but also in the social institutions as well as the ideas of the people living in that society. 

The educational institutions in the basin were demarcated separately for schools and colleges and is shown in Figure 11 and 12 

along with the table.The various types of schools and colleges identified in the study area are LP, UP, High school, Higher 

secondary school, Vocational higher secondary education school, CBSC school, Arts and Science colleges, Engineering colleges, 

ITI and ITCs colleges. There are totally 75 LP schools, 34 UP schools, 34 High schools, 14 higher secondary schools, 7 

Vocational higher secondary schools, 2 CBSC schools, 2 Engineering colleges, 4 Arts and Science colleges, 9 ITI and 3 ITC 

colleges. It is observed that all the panchayaths have LP schools and others are sparsely distributed among the 12 panchayaths.  

The people of the region are availing these educational facility which leads to the overall development of socio-economic 

condition in the region. 

 Health: 6)

Socio-economic development in a country is very much linked with the improvement of overall health of the people. 

Improvement of health is one of the primary goals of development. Better health has set the demographic transition in motion. 

The health status of a population is a reflection of the socio-economic development of the country and is shaped by a variety of 

factors like education, employment, level of income, development of road networks and transportation, better utilization of 

health care facilities etc.  

The hospitals in the basin were demarcated separately and it is shown in Figure 13 along with the table. The various types of 

hospitals in the study area are Allopathy, Ayurveda and Homoeopathy.There are 145 Allopathy, 35Ayurveda and 43 

homoeopathy hospitals present in the study area. The medical facilities lead to healthy society which is a reflection of socio-

economic development. 

 Scheduled Caste and Scheduled Tribes Population:                                             7)

 The “Scheduled Castes” is the legal and constitutional name collectively given to the groups which have traditionally occupied 

the lowest status in Indian society. Tribes of India are varied in terms of their socio-economic and political development. Some 

tribal people are in the transitional phase, while others are adhering to their old lifestyles. This shows an uneven process of 

change and development among the tribal people in India. The scheduled castes and scheduled tribes population in the study area 
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were demarcated spatially and it is shown in shown in Figure 14 and 15.It is observed that Aranmula panchayath possess 

maximum Scheduled castes population of 6910, 7371 and 6926 in 1991, 2001 and 2011 respectively. This is followed by 

Vadaserikara, Chengannur, Chittar and Ranni perunad panchayaths. Similarly, Ranni perunad panchayath possess maximum 

Scheduled tribes population of 1547, 1436 and 1182 in 1991, 2001 and 2011 respectively. This is followed by Chittar, 

Vadaserikara and Seethatode panchayaths.  

 Industry: 8)

Industrial performance correlates with the overall performance of an economy and therefore is the key sector in explaining the 

sustainability of different regional patterns in overall productivity and employment growth.  Here the industrial activities are 

mostly agriculture based. The basin has 2 large/medium scale industry and 1104 micro/small scale industry.The panchayath wise 

total number of industries in the study area is mapped according to 2011 census and is shown in Figure 16. It is observed that 

Chengannur panchayath has maximum number of industries (522) in 2011. This is followed by Aranmula, 

Cherukole,Mallapuzhassery and kozhencherry panchayaths. 

 Animal Husbandry 9)

Animal husbandry, a subsector of primary sector, is closely connected with agricultural activities. Livestock has a vital role in 

the economy as it has the potential for alleviating poverty and unemployment in rural areas. The general live stocks depicted are 

cattle, buffalo, pig, dog and rabbit. The data on live stocks available were spatially demarcated in the basin boundary. This is 

shown in Figure 17.It is observed that Vadaserikkara  panchayath has maximum number of livestock population (4963) in 2011. 

This is followed by Ranni pazhavangadi, Cherukole and Kozhencherry panchayaths. This contributes the socio-economic 

development of this region.  

  Workers Population: 10)

Census classifies workers as Main Workers, Marginal Workers and Non Workers. A person who has worked for major part of 

the reference period (i.e six months or more during the last one year preceding the date of enumeration) in any economically 

productive activity is termed as „main worker‟. A person who worked for less than six months of the reference period (i.e in the 

last one year preceding the date of enumeration) in any economic activity is termed as „marginal worker‟. A person who has not 

worked at all in any economically productive activity during the reference period (i.e last one year preceding the date of 

enumeration) is termed as „non worker‟  

The main workers population map of the study area according to 1991, 2001 and 2011 census is prepared and is shown in 

Figure 18. It is observed that Aranmula panchayath possess maximum main workers population of 7393, 6015 and 5965 in 1991, 

2001 and 2011 respectively. This is followed by Ranni pazhavangadi, chengannur and Ranni perunad panchayaths.  

The marginal workers population map of the study area according to 1991, 2001 and 2011 census is prepared and is shown in 

Figure 19. It is observed that Aranmula panchayath possess maximum marginal workers population of 787, 1797 and 2670 in 

1991, 2001 and 2011 respectively. This is followed by Vadaserikara, Ranni-perunad and Ranni pazhavangadi panchayaths. 

The non-workers population map of the study area according to 1991, 2001 and 2011 census is prepared and is shown in Figure 

20. It is observed that Aranmula panchayath possess maximum non workers population of 20499, 22182 and 20060 in 1991, 

2001 and 2011 respectively. This is followed by Chenganur, Ranni pazhavangadi and vadaserikkara panchayaths. 

 Categories of Workers: 11)

Workers are categorized into 1. Cultivators 2. Agricultural labourers 3. Household industrial workers 4. Other workers.A person 

is classified as cultivator if he or she is engaged in cultivation on land owned or held from government or held from private 

persons or institutions for payment in money, kind or share. A person who works on another person land for wages in money, 

kind, or share is regarded as an agricultural labourer.Household industry is defined as an industry conducted by the head of the 

household herself/himself and or by the members of the household at home or within the village in rural areas and only within 

the precincts of the house where the household lives in urban areas. A person who has been engaged in some economic activity 

during the reference period but not as a cultivator or agricultural labourer or in a household industry is termed as other worker. 

     The cultivators population map of the study area according to 1991, 2001 and 2011 census is prepared and is shown in Figure 

21. It is observed that Ranni perunad panchayath possess maximum cultivators population of 1589,751 and 1552 in 1991, 2001 

and 2011 respectively. This is followed by Seethatode, Chittat, Ranni pazhavangadi and Aranmula panchayaths. 

The Agricultural labourers population map of the study area according to 1991, 2001 and 2011 census is prepared and is shown 

in Figure 22. It is observed that Chittar panchayath possess maximum agricultural labourers population of 1468, 1233 and 1035 

in 1991, 2001 and 2011 respectively. This is followed by Seethatode, Ranni-perunad,Vadaserikara and Aranmula panchayaths. 

The Household industrial workers population map of the study area according to 1991, 2001 and 2011 census is prepared and is 

shown in Figure 23 It is observed that Aranmula panchayath possess maximum household industrial workers population of 188, 

262 and 154 in 1991,2001 and 2011 respectively. This is followed by Chengannur,Ranni pazhavangadi, Kozhencherry and 

Vadaserikara panchayaths. 

The other workers population map of the study area according to 1991, 2001 and 2011 census is prepared and is shown in 

Figure 24. It is observed that Chengannur panchayath possess maximum other workers population of 1639, 5492 and 5233 in 

1991, 2001 and 2011 respectively. This is followed by Ranni pazhavangadi, Aranmula and Vadaserikara panchayaths.  

 Public Distribution System: 12)

Public distribution system (PDS) is an Indian food security system established by the Government of India under Ministry of 

Consumer Affairs, Food, and Public Distribution. It is managed jointly with state governments in India, it distributes subsidized 

food and non-food items to India's poor. Major commodities distributed include staple food grains, such as wheat, rice, sugar, 
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and kerosene, through a network of public distribution shops (also known as ration shops) established in several states across the 

country.The PDS in the basin has been demarcated and shown in figure 25. It is observed that Aranmula panchayath has 

maximum number of public distribution systems (23) in 2011. This is followed by Chengannur, Ranni pazhavangadi, 

vadaserikkara and Ranni perunad panchayaths. The people under BPL avail the benefit of this well established public 

distribution system to make their day to day life. 

 
Fig. 7: Household Map 

 
Fig. 8: Total Population Map 

 
               Fig. 9: Population of Age Group 0-6 Map 
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Fig. 10: Literacy Map 

 
Fig. 11: Total no. of Schools Map 

 
Fig. 12: Total no. of Colleges Map 
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Fig. 13: Total no. of Hospitals Map 

 
Fig. 14: Scheduled Castes Population Map 

 
             Fig. 15: Scheduled Tribes Population Map 
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Fig. 16: Total no. of Industries Map 

 
Fig. 17: Live stocks Population Map 

 
Fig. 18: Main Workers Population Map 
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Fig. 25: Total no. of Public Distribution Systems Map 

 Projection: D.

Projections are an essential tool for planning and policy formulation as they provide likely demographic future scenarios which 

can be used as the basis for planning service needs such as housing, employment, transport, education and social services, as well 

as developing a strategic understanding of changing economic and social trends. Various models for projection of population 

characteristics are given below. 

 Household Projection Model: 1)

The house holds growth during 1991-2011 were analysed and forecasted for the next ten years based on statistical methods using 

the 1991, 2001 and 2011 census data.Various trend lines were fitted to predict the households growth in the pamba river basin 

and the best result was given by a polynomial of second order                      Y= - 10.19x² + 41,244.64x – 4,16,54,495.44 and R² = 

1.00 showing the positive growth of households in coming 10 years in the 12 panchayaths analysed. As predicted the household 

population in 2021 will be 60,046 in 12 panchayaths. Therefore it is observed that there will be increase in households 

population in tune of 1,384 by 2021 at the present rate of increase in this population. The trend analysis plot for household 

population and the panchayath wise projected household map are shown in Figure 26 and 27 respectively. 

The reason for the increase in number of households can be due to fragmentation of traditional families into nuclear families 

for last thirty years.   

 
 Population Projection Model: 2)

The distribution of population in the area depends on the physio climatic and economic factors and the status of people reside in 

that area. The total population for all panchayaths during 1991, 2001 and 2011 were 225671, 227717 and 215517. The Total 

population growth during 1991- 2011 were analysed and forecasted for the next ten years based on statistical methods using the 

1991,2001 and 2011 census data. 

Various trend lines were fitted to predict the population growth in the pamba river basin and the best result was found by a 

polynomial of second order with Y= -71.23x² + 2,84,554.76x - 28,39,61,366.53 and R² = 1.00. showing the negative growth of 

population in coming 10 years in the 12 panchayaths analysed. As predicted the total population in 2021 will be 1,89,071. 
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Therefore it is observed that there will be reduction in total population in tune of 26,446 by 2021 from 1991, at the present rate of 

decrease in population. The trend analysis plot for population and the panchayath wise projected population map are shown in 

Figure 28 and 29 respectively. 

 
The maps, graphs and analysis shows that there is a decrease in total population growth in the 12 panchayaths inside the river 

basin. The panchayath like seethatode in the highlands are showing much decrease in total population when compared to the total 

population below the highlands. The decrease in total population can be due to advancement in the socio-economic conditions of 

the people residing in the natural basin area. 

The reason for decrease in population can be due to various parameters such as strict laws of early marriage, educational 

facilities leading to the increase of literacy rate of the people especially female, advancement in medical facilities, Migration of 

the productive age group people to foreign countries. 

 Modeling Population of Age Group below Six: 3)

The age group 0-6 during 1991-2011 were analysed and forecasted for the next ten years based on statistical methods using the 

1991, 2001 and 2011 census data.Various trend line were fitted to predict the age group 0-6 population growth in the pamba river 

basin and the best result was given by a polynomial of second order  Y= - 5.14x² + 20,069.28x – 1,95,55,412.14 and R² = 1.00 

showing the negative growth of population in the age group 0-6 in coming 10 years in the 12 panchayaths analysed. The trend 

analysis plot for population in the age group 0-6 and the panchayath wise projected population of age group below six are shown 

in Figure 30 and 31 respectively. 

From the analysis of the population under the age of six, it was observed that the number decreased for last decades from 

27148 to 17128. This indicates that the productive age group in coming decades will also decrease and leads to the further 

decrease in total population in tune with the population growth trend in the study area. There are some positive as well as 

negative impacts of decreasing trend in age group under six in the population characteristics of a place. 

 
 Modeling Literacy: 4)

The literacy rate growth during 1991-2011 were analysed and forecasted for the next ten years based on statistical methods using 

the 1991, 2001 and 2011 census data. 
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Various trend line were fitted to predict the literacy rate growth in the pamba river basin and the best result was given by a 

polynomial of second order Y= -16.93x +16736.82 and R² = 1.00 showing the positive growth of literacy rate in coming 10 years 

in the 12 panchayaths analysed. As predicted the literate rate in 2021 will be 93.28 %. The trend analysis plot for literacy and the 

panchayath wise projected literacy map are shown in Figure 32 and 33 respectively. 

It is observed that the average literacy rate in percentage is 84.25, 85.9 and 89.16 for 1991, 2001 and 2011 respectively. From 

this it can be inferred that the literacy rate has been increased from 83.5 % to 89.16% during 1991 to 2011. There is a remarkable 

increase in the literacy rate by 2011 due to the mass literacy movements taken place in Kerala. 

 
 Modeling Workers Population: 5)

The workers population were taken into account in three ways, main workers, marginal workers and non-workers. The main 

workers, marginal workers and non-workers Population growth during 1991, 2001 and 2011 were analysed and forecasted for 

the next ten years based on statistical methods using the 1991, 2001 and 2011 census data. 

Various trend line were fitted to predict the main workers population growth in the pamba river basin and the best result was 

given by a exponential trend Y= 107383306136.27 e
-0.01x

  and R² = 0.78 showing the negative growth of main workers 

population in coming 10 years in the 12 panchayaths analysed. As predicted the main workers population in 2021 will be 48,001. 

Therefore it is observed that there will be decrease in main workers population in tune of 4768 by 2021 at the present rate of 

decrease in this population. The trend analysis plot for main workers and the panchayath wise projected main workers population 

map are shown in Figure 34 and 35 respectively. 

Similarly, for marginal workers population prediction the best result was given by a polynomial of second order Y= - 3.20x² + 

12,817.50x – 12808645.30 and R² = 1.00 showing the positive growth of marginal workers population in coming 10 years in the 

12 panchayaths analysed. As predicted the marginal workers population in 2021 will be 23,362. Therefore it is observed that 

there will be increase in marginal workers population in tune of 5013 by 2021 at the present rate of increase in this population. . 

The trend analysis plot for marginal workers and the panchayath wise projected marginal workers population map are shown in 

Figure 36 and 37 respectively. 

The trend lines were fitted to predict the non-workers population growth and the best result was given by a polynomial of 

second order Y= - 220.21x² + 8,81,185.02x – 88,13,67,690.81 and R² = 1.00 showing the negative growth of non-workers 

population in coming 10 years in the 12 panchayaths analysed. As predicted the non-workers population in 2021 will be 72,482. 

Therefore it is observed that there will be decrease in non-workers population in tune of 67,017 by 2021 at the present rate of 

decrease in this population. The trend analysis plot for non-workers and the panchayath wise projected non-workers population 

map are shown in Figure 38 and 39 respectively. 

The analysis shows decrease in the main workers, increase in the marginal workers and decrease in the non-workers. The main 

working population is categorised in to cultivators, agricultural labourers, household industrial workers and other workers. The 

diversion of farmers from agricultural activities to other household activities increased, migration of young generation to other 

countries, increased socio- economic facilities were led to the decrease in the main workers population. The increase in the total 

number of marginal workers shows that the main working population were diverted to marginal works in the course of time due 

to the improvement in the economic conditions and prevailing negative situations in the agricultural sector which forced the 

workers to quite the main agricultural activity. 
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 Modeling Scheduled Castes and Scheduled Tribes Population Growth: 6)

The scheduled castes and scheduled tribes Population growth during 1991-2011 were analysed and forecasted for the next ten 

years based on statistical methods using the 1991, 2001 and 2011 census data.Various trend line were fitted to predict the 

scheduled castes population growth in the pamba river basin and the best result was given by a polynomial of second order Y= - 

3.20x² + 12,817.50x – 12808645.30 and R² = 1.00 showing the negative growth of scheduled castes population in coming 10 

years in the 12 panchayaths analysed. As predicted the scheduled castes population in 2021 will be 25,311. Therefore it is 

observed that there will be reduction in scheduled castes population in tune of 849 by 2021 at the present rate of decrease in this 
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population. The trend analysis plot for scheduled castes population and the panchayath wise projected scheduled castes 

population map are shown in Figure 40 and 41 respectively. 

Similarly, for scheduled tribes population growth the best result was given by an exponential curve of Y= 

121198292202821000.00 e
-0.02x

 and R² = 0.75 showing the negative growth of scheduled tribes population in coming 10 years in 

the 12 panchayaths analysed. As predicted the scheduled tribes population in 2021will be 2,171. Therefore it is observed that 

there will be reduction in scheduled tribes population in tune of 504 by 2021 at the present rate of decrease in this population. 

The trend analysis plot for scheduled tribes population and the panchayath wise projected scheduled tribes population map are 

shown in Figure 42 and 43. 

It was observed that the total population of scheduled castes and scheduled tribes is decreasing as similar to the case of 

decrease in the total population. This can be due to the general reasons affecting the decrease in total population also reflects on 

the total population of scheduled castes and scheduled tribes in the region. 

 

 

IV. CONCLUSION 

From the present resource availability and the population characteristics of the basin with temporal changes in the socio-

economic conditions of people it can be inferred that the agricultural oriented basin.In terms of natural resources more than 60% 

of the basin is under forest cover and only 40% is available for land use practices in the basin. The total population is confined to 

the 40% geographical area mostly in the downstream/lower reaches of the basin. From the analysis it can be observed that for 

last decades the socio-economic development of the region is found remarkably good with respect to the living conditions of the 

people without destroying the land cover pattern of the basin by preserving more than 60% area under forest cover. The study 

shows the importance of the GIS as a tool to analyse the natural resources as well as the attribute information for a real time, cost 

effective and much accurate management. 

REFERENCES 

[1] Abdullah Khan .H.T and Robert Raeside (2005), “Socio-Demographic Changes in Bangladesh: A Study on Impact”, BRAC University Journal, Vol. II, No. 

1, pp. 1-11. 

[2] Anuradha Banerjee, K.N.Reddy, P.Paul (2002), “Application of remote sensing and GIS in Demographic and Socioeconomic analysis of Dehradun city”, 
International Journal of Remote Sensing, Volume 9, Issue 6, PP. 54-59. 



Socio-Economic Modeling of Pamba River Basin in Kerala State using Geospatial Technology  
(IJIRST/ Volume 2 / Issue 1 / 001) 

 

 
All rights reserved by www.ijirst.org 17 

[3] Anurag Ohri and Poonam (2012), “Urban Sprawl Mapping and Land Use Change Detection Using Remote Sensing and GIS”, International Journal of 

Remote Sensing and GIS, Volume 1, Issue 1, 12-25. 
[4] Monalisa Mishra, Kamal Kant Mishra,A.P.Subudhi (2006), “Urban Sprawl Mapping and Land use change analysis using Remote Sensing and GIS (case 

study of bhubaneswar city, orissa)”, International Journal of Remote Sensing, Vol 31, No.21, 5673-5688. 

[5] Prem Narain, S.D. Shanna, S.C. Rai and V.K. Bhatia (2000), “ Regional Disparities in Socio-Economic Development in Tamil nadu”, Journal of Indian 
Society of Agricultural Statistics,  53(1), 2000: 35-46. 

[6] Prem Narain, S.D. Shanna, S.C. Rai and V.K. Bhatia (2005), “Estimation of Socio-Economic Development of Different Districts in Kerala”, Journal of 

Indian Society of Agricultural Statistics, 59(1), 2005: 48-55. 
[7] Shakeel Ahmed and Dr. Malika Misty (2010) “Modern Education and Socio-Economic change (A case study of Muslim women in Pune city, India)”, 

International Refereed Research Journal, ISSN 2229-4686,Vol.– I, Issue –1. 

[8] Shiferaw, B., Anupama, G.V., Nageswara Rao, G.D., and Wani, S.P. (2002) “Socioeconomic characterization and analysis of resource-use patterns in 
community watersheds in semi-arid India”, An Open Access Journal published by ICRISAT, Volume 2, Issue 1. 

[9] Zachariah K.C, Mathew E.T, Irudaya Rajan S (2003), “Dynamics of Migration in Kerala: Dimensions, Differentials, and Consequence”, Economic and 

Political Weekly, Vol. 22, No. 43, pp. 3847-3854. 
[10] Panchayath Level Statistics of Pathanamthitta District, Department of Economics and Statistics, 2011, Government of Kerala. 

[11] Panchayath Level Statistics of Alappuzha District, Department of Economics and Statistics. 2011, Government of Kerala. 

[12] Census of India 1991 – District census handbook, Government of India. 
[13] Census of India 2001 – District census handbook, Government of India. 

[14] Census of India 2011 – District census handbook, Government of India.  


