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Abstract  

This study was designed to demarcate the Ecotourism Potential Zones (ETPZs) of West 

Bengal using the Analytic Hierarchy Process (AHP) and weighted linear algorithm by 

considering three sustainable tourism parameters and sixteen indicators. Those three 

parameters are 1) physical (P), 2) social (S), and 3) availability of scenic beauty and 

infrastructures (ASI). Overall, 5 parameters are merged under physical (P), 2 

parameters are integrated under social (S), and 9 parameters are incorporated under 

availability of scenic beauty and infrastructures (ASI). A 4-step procedure has been 

adopted for this study: 1) a simple hierarchical structure has been outlined, 2) pair-wise 

comparison matrices are formed, 3) weighted linear algorithm technique is utilized to 

get the ecotourism potentiality zone, and 4) ecotourism potentiality map is classified 

into high, moderate and low categories based on the principle of Dominant and 

Distinctive Function (DDF). As a result, about 61.65% area is identified with high 

ecotourism potential zone, 17.86% area is observed under the moderate ecotourism 

potential zone, and 20.48% area is recognized as the low ecotourism potential zone. 

Thus, the study considers an exceptional methodological framework that is applicable 

in any region of the world. 
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1 INTRODUCTION

As an essential and emerging sector, ecotourism has 

flourished from the axiom of sustainable development 

(Mnini and Ramoroka, 2020; Gu and Liu, 2013), where 

it must be economically feasible, environmentally 

productive and socio-culturally appropriate (Sahani, 

2019a; Falabi and Olatunji, 2014; Mondino and Berry 

2018). In recent days, ecotourism is considered as a 

necessary and alternative form of tourism, indicating 

responsible travel to the natural environment by 

sustaining nature’s fundamental soul (Cheng et al., 

2017; Western, 1993). The concept of ecotourism comes 

into reality due to the reaction of traditional mass 

tourism, which disturbs the life and livelihoods of the 

poor people (Higgins-Destabiolles, 2008; Singh, 2017) 

by deteriorating the natural, social and economic 

environment (Dwyer et al., 2010). As an alternative 

form of the traditional tourism model, ecotourism 

consists of several physical and mass-tourism-related 

parameters, which enhance the ecological and socio-

cultural responsibilities (Barfuss et al., 2017; Pawson et 

al., 2017). Furthermore, ecotourism creates the profound 

scientific basis of planning and managing a particular 

region by merging a regions’ fundamental soul and 

behavioral perspectives (Dias et al., 2021). 

Scientific principles create a precise scientific 

ground in modern tourism research which relies on 

several quantitative methods and techniques (Fennel and 

Ebert, 2004; Sharpley, 2014). The major arcana of this 

study are to identify and demarcate the Ecotourism 

Potential Zones (ETPZs) of West Bengal by using the 

Analytic Hierarchy Process (AHP), weighted linear 

algorithm and Geographic Information System (GIS). 

Strategically, suitable planning techniques can be 

enforced by Multi-Criteria Decision Making (MCDM) 

procedures which provide a readymade and unbiased 

way to achieve the particular goal 
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(Krishankumar et al., 2019; Soni et al., 2017). Over 

several MCDM techniques, AHP gains worldwide 

attention for its flexibility and effective use (Kumar et 

al., 2017; Karim and Karmakar, 2016; Aruldoss et al., 

2013). The consistency ratio is estimated at each step of 

AHP, making this method well-grounded (Liao et al., 

2019; Mahdavi and Niknejad, 2014). Besides it, with the 

help of AHP, any complex phenomena can be 

decomposed into several subproblems, which are solved 

by using pair-wise comparison matrices (Sun, 2010) and 

human judgment (Parthiban et al., 2013). Now a day, 

several researchers recommend using the AHP 

technique to assess the tourism potentiality of a large 

diversified geographical region. For example, Roque 

Guerro et al. (2020) estimates potential ecotourism 

zones of Brazillian Municipality by utilizing AHP to 

promote landscape. Oreski (2012) applies AHP in the 

development of a strategic model for tourism. Hoang et 

al. (2018) use the AHP procedure to evaluate the 

tourism potentiality of Central Highland of Vietnam. 

González-Ramiro et al. (2016) uses AHP to evaluate the 

rural tourism potentiality of Extemmadura (Spain). 

Rahimi and Pazand (2017) utilize the AHP procedure to 

determine the tourism potentiality of Iran. Site 

suitability for marine tourism is analyzed by Gumusay 

et al. (2016) by using the AHP. Asadpourian et al. 

(2020) use Analytic Hierarchy Procedure (AHP) and 

TOWS matrix to identify priorities of sustainable 

ecotourism parameters of Lorestan Province, Iran. Using 

AHP, the attractiveness of six cultural heritage sites of 

Phuket (Thailand) is illustrated by Božić et al. (2018) by 

considering accessibility, artistic value, scenic beauty, 

tourist infrastructure, tourist appeal and tourist assets. 

Kumari et al. (2010) use AHP to identify potential 

ecotourism sites in West District, Sikkim using 21 

geospatial layers. Crouch and Ritchie (2005) apply AHP 

to illustrate the competitiveness of the destination 

region. Chen et al. (2017) utilize the AHP-Delphi 

method to assess several tourist attractions of Taiwan. A 

bundle of works on AHP from several other disciplines 

can also be cited here. For example, Ramos Quitana et 

al. (2019) utilize AHP to formulate a suitable 

environmental management plan for Mexico. To do it, 

several environmental factors such as ‘CO2 emissions’, 

‘air quality’, ‘loss of vegetation cover’, ‘water 

availability’ and ‘solid waste’ are considered. 

Mosadeghi et al. (2015) utilized the AHP technique to 

identify several landuse zones in Queensland, Australia. 

Akbulut et al. (2018) use AHP to demarcate the land 

suitability of Beykoz District, Turkey. Javadian et al. 

(2011) illustrate the educational landuse pattern of 

Tehran by integrating and merging several 

environmental, social and economic parameters using 

the AHP procedure.  

Similarly, weighted linear algorithms and GIS are 

also recognized by several researchers worldwide. 

Flowerdew and Green (1993) made a pioneering attempt 

to review several weighted overlay procedures and 

recommend using the weighted linear technique to 

merge several rasters in space. In recent times, Aliani et 

al. (2017), Masoudi et al. (2021), Balist et al. (2019), 

Zabihi et al. (2020), Jokar et al. (2020), Boers and 

Cottrel (2007), Taye et al. (2019) also recommend using 

the weighted linear procedure to merge or group several 

indicators within a specific parameter. Simultaneously, 

GIS can effectively manage, store, and visualize the 

geospatial data, which is recognized as a handy tool 

(Irizary et al., 2013; Musa et al., 2013). The GIS is also 

considered as a cost-effective tool for managing various 

spatial data effectively and smoothly (Hasler et al., 

2014; Agapiou et al., 2015). GIS helps to manage large-

scale data, which becomes easy to understand 

(Tomlinson, 2007; Beeco and Brown, 2013). Five 

indicators, such as wildlife, ecological value, ecotourism 

attractiveness, environmental resiliency, and ecotourism 

diversity are utilized in the GIS environment by Kumari 

et al. (2010) to identify potential ecotourism sites in 

Sikkim. Cetin and Sevik (2016) apply GIS to identify 

potential ecotourism zones of Ilgaz Mountain National 

Park. Bunruamkaew and Murayama (2012) utilize GIS 

to visualize a landuse plan in Surat and Thani of Gujrat. 

The forest-based ecotourism area of West Virginia is 

illustrated in space by Dhami et al. (2014) using 

Geographical Information System (GIS). Ahmadi et al. 

(2015) evaluate land capability with the help of GIS in 

Illam Province. Wanyonyi et al. (2016) identify 

potential ecotourism sites of Kwale County with the 

help of GIS. Omarzadeh et al. (2021) use GIS to 

illustrate the ecotourism-based sustainability of West 

Azerbaijan Province, Iran. Apart from the above 

examples, Mobaraki et al. (2014), Oladi and Otghsara 

(2012), Gigović et al. (2016), Sahani (2019b), Aliani et 

al. (2016) also recommend using GIS to illustrate 

tourism potentiality spatially.  

Similarly, GIS-based multicriteria decision-making 

analysis is widely recognized as a practical approach to 

depict ecotourism potentiality. For example, Gourabi 

and Rad (2013) apply AHP and GIS to explore and 

demarcate the ecotourism potentiality of Boujagh 

wetland by considering eight thematic layers such as 

sunny days, temperature, relative humidity, slope, 

direction, soil texture, water resources and vegetation 

density. Ghamgosar et al. (2011) use elevation, slope, 

aspect, soil, rock and landuse for the identification of 

potential ecotourism sites with the help of AHP and 

GIS. 15 geospatial layers are decomposed into 5 factors 

(such as administrative boundaries, sea and other water 

bodies, spring and cave locations, landscape, cultural 

heritage and community characteristics) by Ullah and 

Hafiz (2014) with AHP procedure to delimit ecotourism 

potentiality zone. Lee et al. (2013) used ANP and GIS 

to demarcate the ecotourism potential zones of 

Jangheung-gun and Jeollanam-do. Aminu (2007) uses 

AHP and GIS to distinguish tourism potentiality zone 

smoothly and clearly in space. By following and 

considering the above perspectives, this research has 

utilized AHP and GIS-based eclectic approaches to 

demarcate the ecotourism potentiality zone of West 

Bengal. 
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Apart from the above research reports, some are 

related to the tourism sector of West Bengal can also be 

cited here. Al Mamun and Mitra (2012) have estimated 

the tourism potentiality of Murshidabad district by using 

AHP and GIS. Dandapath and Mondal (2013) evaluated 

the effects of urbanization on the coastal ecotourism of 

West Bengal. Ray et al. (2012) explored rural tourism 

and its impact on the socio-economic condition of West 

Bengal. Bhutia (2014) evaluated tourism to promote the 

human resource development of Darjeeling district, 

West Bengal. Ahamed (2017) explored the heritage 

tourism of West Bengal with special reference to 

employment opportunities. Das and Ghosh (2014) 

explored the financial sectors of the tourism industry of 

West Bengal. The prospects of tea tourism in Duars are 

analyzed and discussed by Datta (2018). Mandal et al. 

(2013) explored the ecotourism resources along with the 

coast of West Bengal. Banerjee and Mukherjee (2021) 

formulate branding strategies for marketers with the 

help of heritage and people. Although several research 

works are found Worldwide about ecotourism 

potentiality, to our best knowledge, no research work is 

available about the ecotourism potential zone 

identification on West Bengal. So, considering the 

above perspectives, the specific objective of this 

research is to mark off the Ecotourism Potential Zones 

(ETPZs) of West Bengal (India) using the Analytic 

Hierarchy Process (AHP), weighted linear algorithm 

technique and GIS procedures. 

2 METHODOLOGY AND DATABASE 

2.1 Study Area  

Being located in the eastern portions of India, West 

Bengal is India’s fourth populous state stretching from 

the Himalayas in the North, Bay of Bengal in the South, 

Bihar and Jharkhand in the West and Bangladesh in the 

East (Figure 1). According to the recent estimates of 

Census of India (2011), the population growth rate of 

West Bengal is 13.8%, and the total population is 

91,276,115. The state is composed of 23 districts. West 

Bengal is brimmed with picturesque magnificence with 

broadened scenes and outstanding natural beauty 

(Shakeel, 2001). Traditionally, West Bengal is 

dominated by agriculture and as well as small and 

medium scale industries. Historically, the state is an 

architectural and natural heritage (Das, 2020). Several 

tourist attractions exist all over the state include 

Darjeeling (Darjeeling District), Morgan House 

(Kalimpong), Coochbehar Palace (Coochbehar District), 

Dooars, Jaladapara National Park (Alipurduar District), 

Gorumara National Park (Jalpaiguri District), 

Hazarduari Palace (Murshidabad District), Nizamat 

Imambara (Murshidabad District), Katra Mosque 

(Murshidabad District), Adina Deer Park (Maldah 

District), Shantiniketan (Birbhum), Birbhum Terracotta 

temples (Bankura), Acharya Jagadish Chandra Bose 

Indian Botanical Garden (Shibpur in Howrah), BBD 

Bagh (Kolkata), Dakshineswar Kali Temple (North 24 

 

 

Figure 1. Study area: West Bengal, India 
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Parganas), Belur Math (Howrah), Victoria Memorial 

(Kolkata), Sundarban (Southern 24 Parganas District), 

Digha (Purba Medinipur District), Mandarmani (Purba 

Medinipur District), Mayapur (Nadia District), 

Kumortuli (North Kolkata) and Eden Gardens (Kolkata).  

The tourism of West Bengal is maintained by West 

Bengal Tourism Development Corporation Limited 

(WBTDCL), a government enterprise established on 29 

April 1974 under the Companies Act, 1956 

(www.wbtdcl.com). 

2.2 Data 

Relief, slope, aspect and drainage density are estimated 

from the Digital Elevation Model (DEM) obtained from 

Shuttle Radar Topographic Mission (SRTM), 2011 with 

30-meter spatial resolution. Average annual rainfall data 

(2020) of every district is obtained from India 

Meteorological Department (IMD) Climate Research 

and Services Unit, Pune. Under the Social (S) category, 

population density and population growth rate are 

obtained from the Census of India (2011) website. 

Information on the total number of reserved forests, 

protected forests, unclassified forests are obtained from 

the Annual Report on Forest Cover of West Bengal, 

2014-15. information on the average duration of stay, 

numbers of accommodation units and occupancy rates 

are obtained from the Annual Final Report of Tourism 

Survey for West Bengal (April 2014-April 2015). The 

information on roads is obtained from Mapcruzin. All 

spatial layers are prepared in ArcGIS 10.4.1 

environment. 

2.3 Analytic Hierarchy Process (AHP) Procedure 

AHP is an MCDM procedure that relies on mathematics 

and human choice (Forman and Gass, 2001). It is 

developed by Saaty (1980) to find out one of the best 

solutions from the varieties of available options. It is an 

objective mathematical technique to express the pair-

wise comparison between several parameters (Lin and 

Kou, 2015). AHP produces a consistency ratio at each 

step, making the method more reliable than other 

available techniques (Kumru and Kumru, 2014). 

Ishizaka and Lusti (2006) develop the AHP procedure 

by considering four individual steps (Figure 2).

  

 

Table 1. Description of scales for pair comparison for AHP (Saaty, 1980) 

Scales Degree of preferences Descriptions 

1 Equally important The contributions of two factors are equally important 

3 Moderate importance Experiences and judgment slightly tend to certain factor 

5 Strong importance Experiences and judgment strongly tend to certain factor 

7 Very strong importance Experiences and judgment tend to certain factor with extreme 

strong 

9 Extreme importance There is sufficient evidence for absolutely tending to certain factor 

2,4,6,8 Intermediate values In between two judgments 

 

 

 

Figure 2. Methodology 

https://www.census2011.co.in/census/state/districtlist/west+bengal.html
https://tourism.gov.in/sites/default/files/2020-07/Tourism
https://tourism.gov.in/sites/default/files/2020-07/Tourism
https://mapcruzin.com/free-west-bengal-country-city-place-gis-shapefiles.htm
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Table 2. Random index value (Saaty, 1980) 

Order of matrix R.I. 

1 0.0 

2 0.0 

3 0.58 

4 0.90 

5 1.12 

6 1.24 

7 1.32 

8 1.41 

9 1.45 

10 1.49 

11 1.51 

12 1.48 

 

2.3.1 Preparation of Hierarchical Methodological 

Framework 

A schematic hierarchical structure has been outlined to 

carry out the research (Figure 2). 16 thematic layers are 

selected and grouped under 3 broad categories, which 

are physical (P), social (S) and availability of scenic 

beauty and infrastructures (ASI). Five parameters (i.e., 

slope, aspect, relief, drainage density, and rainfall) are 

included in physical (P); two parameters (i.e., 

population density and population growth rate) are 

included within social (S), and 9 parameters (i.e., 

reserved forest, protected forest, unclassified forests, 

district-wise numbers of the tourist spot, the average 

duration of stay, number of accommodation units, 

occupancy rate, road density and road proximity) are 

attached under availability of scenic beauty and 

infrastructures (ASI). Physical parameters express the 

local physical environment, creating an initial 

environmental setup for ecotourism (Stronza et al., 

2019). Social (S) parameters are needed to specify the 

population structure of a particular tourist spot (Gavalas 

et al., 2014; Skibins et al., 2013). Ecotourism is 

generally flourished with a balanced population 

structure. According to the report published by the 

Forest Survey of India (2013), a reserved forest area is 

notified with a “full degree of protection” (IFA, 2027; 

Rahman, 2000). Generally, all human activities like 

hunting and gathering are prohibited in these portions. 

However, after taking proper permission, enjoying 

scenic beauty from a watchtower is permissible (Ghosh, 

2014; IFA, 2027). On the contrary, the provisions 

applied for protected forests are flexible. “All types of 

human activities are permitted in this portion until it is 

prohibited” (Ghosh, 2014; IFA, 2027). Categories of 

forests that are not included in the above two categories 

are included in the unclassified forest category (IFA, 

2027). District-wise numbers of the tourist spot, the 

average duration of stay, number of accommodation 

units, occupancy rate, road density and road proximity 

are selected in this research following the 

recommendations of United Nations World Tourism 

Organizations (Ferguson, 2007; Mohanty, 2008; 

Narasimmaraj, 2014; Wickramasinghe, 2013; Abraham 

and Rajasenan, 2015). All parameters under ASI are in a 

positive relationship with ecotourism potentiality (Boley 

and Green, 2016). If ASI value increases, ecotourism 

potentiality value increases and vice-versa. 

2.3.2 Formulation of Pair-Wise Comparison Matrices 

In the second step, pair-wise comparison matrices 

signify the relative importance of each criterion (Table 

3, Table 4, Table 5 and Table 6). Here, each criterion is 

rated against the other with the help of a relative 

dominance scale 1 to 9 (Table 1, Saaty, 1980). By 

containing an equal number of rows and columns, the 

pair-wise comparison matrix expresses the relative 

importance of each criterion (Fabec and Zver, 2011). 

For example, in table 4 (first row), relief, drainage 

density and rainfall are more important than the aspect. 

So, the aspect is coded as 3 (Moderate importance), and 

the relief, drainage density and rainfall are coded as 8 

(Very strong to extreme importance). Table 3 signifies 

the relative importance of 3 broad criteria: ASI, S and P. 

Here, ASI is observed with the highest priority (80.60% 

weightage). At its successive level, social (S) and 

physical (P) variables are noticed with 11.70% and 

7.70% importance. Table 4 denotes the pair-wise 

comparison matrix of the physical (P) variable by 5 

criteria. In this case, the slope is observed with the 

highest importance (55.00% weightage) followed by 

aspect (25.10% weightage), relief (8.80% weightage), 

drainage density (6.70% weightage) and rainfall (4.40% 

weightage). Table 5 is determined by two criteria which 

are population density and population growth rate. 50% 

weightage is assigned for each criterion. Table 6 denotes 

the pair-wise comparison matrix of ASI. Here, reserved 

forest achieves highest priority (33.00% weightage) 

followed by district-wise numbers of tourist spot 

(18.30% weightage), unclassified forests (12.00% 

weightage), protected forests (11.50% weightage), 

average duration of stay (8.40% weightage), the number 

of accommodation units (5.10% weightage), occupancy 

rate (4.90% weightage), road density (3.80% weightage) 

and road proximity (3.20% weightage). In each case, the 

consistency ratio is calculated to judge whether the 

matrices are consistent or not. If the C.R value is less 

than 0.1, the matrix is said to be consistent and vice-

versa: 

                   
                        

                             
  (1) 

                                        (2) 

where, λmax is the principal eigenvalue and n is the 

number of factors. 

The random Consistency Index (Table 2) is 

derived from the randomly generated reciprocal 

matrices (Bunruamkaew and Murayam, 2011; Dashti et 

al., 2013). According to Saaty (1980), the matrix 

becomes consistent if the consistency ratio is below 0.1. 

In our study, consistency ratios are 0.07 (Table 3), 0.056 

(Table 4), and 0.012 (Table 5). So, here all matrices are 
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consistent, and the estimated criteria weights are utilized 

for tourism potentiality zone identification. The pair-

wise comparison matrix for each subclass (for each 

raster layer) is also consistent. 

2.3.3 Application of Weighted Linear Algorithm 

The weighted linear algorithm is applied to make the 

spatial assessment of each composite variable. The 

procedures are as follows (Gigović et al., 2016; Yang et 

al., 2015): 

1) At first, all input rasters are reclassified into the 

relative dominance scale. 

2) At the second step, all cell values of input 

rasters are multiplied by the weight of 

importance. 

3) At the third stage, the resulting cell values are 

added together to get the final raster.    

Following the above methodology, all rasters of 

physical (P), social (S) and availability of scenic beauty 

and infrastructures (ASI) are estimated. So, the weighted 

linear algorithm strategy can be expressed as follows: 

     ∑ ∑      
   

 
          (3) 

where, ETPZ represents the ecotourism potential zone, 

   represents the normalized weight of w thematic 

layers. m signifies the total number of thematic layers, 

and n is the total number of the subclass of each 

thematic layer. 

 

 

Table 3. Pair-wise comparison matrix of 3 broad criterions 

Criterions  Availability of 

forests and 

infrastructures 

(AFI) 

Social (S) Physical 

(P) 

Priority 

(%) 

Rank (+) 

(%) 

(-) 

(%) 

Availability of 

scenic beauty and 

infrastructures 

(ASI) 

1 9 8 80.60 1 21.60 21.60 

Social (S) 0.11 1 2 11.70 2 3.10 3.10 

Physical (P) 0.12 0.5 1 7.70 3 2.10 2.10 

Number of comparison 3, Principal Eigen value 3.074, Consistency Ratio 0.07. 

 

Table 4. Pair-wise comparison matrix of physical (P) parameters 

Criteria Slope Aspect Relief Drainage 

density 

Precipitation Priority 

(%) 

Rank (+) 

(%) 

(-) 

(%) 

Slope (SL) 1 3 8 8 8 55.00 1 15.20 15.20 

Aspect (AS) 0.33 1 3 6 5 25.10 2 8.00 8.00 

Relief (RL) 0.12 0.33 1 2 2 8.80 3 2.30 2.30 

Drainage 

density (DD) 

0.12 0.17 0.5 1 3 6.70 4 3.40 3.40 

Precipitation 

(PR) 

0.12 0.2 0.5 0.33 1 4.40 5 1.60 1.60 

Number of comparisons 10, Principal Eigen value 5.253, Consistency Ratio 0.056 
 

Table 5. Pair-wise comparison matrix of social (S) parameters 

Criteria Slope Aspect Priority 

(%) 

Rank (+) 

(%) 

(-) 

(%) 

Population density (PD) 1 2 50.00 1 50.00 50.00 

Population growth rate (PGR) 0.50 1 50.00 2 50.00 50.00 

Number of comparisons 2, Principal Eigen value 1.253, Consistency Ratio 0.012. 
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Table 6. Pair-wise comparison matrix of availability of scenic beauty and infrastructure (ASI) 
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P
ri

o
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ty
 (

%
) 

Reserved forest 

(RF) 
1 2 3 5 2 9 9 7 5 33.00 

Protected forest 

(PF) 
0.5 1 2 1 1 2 2 2 3 11.50 

Unclassified 

forests (UCF) 
0.33 0.5 1 1 2 5 1 3 5 12.00 

District-wise 

number of 

tourist spots 

0.2 1 1 1 3 9 9 3 3 18.30 

Average 

duration of stay 
0.5 1 0.5 0.33 1 1 2 3 3 8.40 

Number of 

accommodation 

units 

0.11 0.5 0.2 0.11 1 1 2 2 2 5.10 

Occupancy rate 

(%) 
0.11 0.5 1 0.11 0.5 0.5 1 2 2 4.90 

Road density 0.14 0.5 0.33 0.33 0.33 0.5 0.5 1 2 3.80 

Road proximity 0.2 0.33 0.2 0.33 0.33 0.5 0.5 0.5 1 3.20 

Number of comparisons 36, Principal Eigen value 10.065, Consistency Ratio 0.093 

 

2.4 Classification of Ecotourism Potentiality Map 

At the fourth stage, the ecotourism potentiality map has 

been classified into high, moderate and low categories 

by utilizing the Dominant and Distinctive Function: 

 
  ̅   

 
                                     (4) 

  ̅   

 
     

 ̅                                            (5) 

     ̅                                     (6) 

where, L,  ̅  and   represent lower class boundary, the 

mean and standard deviation of ecotourism potentiality 

zone (ETPZ), respectively. All spatial assessments are 

done using ArcGIS-10.2, 10.4 and open access R-

programming software. 

2.5 Criterions  

2.5.1 Physical Parameters 

The physical (P) parameters include slope, aspect, relief, 

drainage density, and rainfall under the physical (P) 

parameter.  

2.5.1.1 Slope 

Within West Bengal, the slope varies from 0 degree to 

90 degree. Overall, slope is classified to 4 groups i.e., 

<1 degree (about 1.65% area), 1 degree to 89.80 degree 

(about 5.80% area), 89.81 degree to 89.93 degree (about 

26.09% area) and greater than 89.93 degree (about 

66.45% area). Western and Northern parts of West 

Bengal are observed with moderate slope, and Southeast 

portions of West Bengal are noticed with flat terrain. So, 

overall, West Bengal is noticed with moderate to low 

slope value. According to their importance, the priorities 

are assigned to each class, where a moderate slope 

indicates better possibilities to develop potential 

ecotourism sites (Sahani, 2019a; Ambecha et al., 2020). 

Following this rule, the slope is reclassified and coded 

as 1,3, 5 and 7, respectively. 

2.5.1.2  Aspect 

Figure 4 represents the aspect map of the study area. 

Relatively high aspect (>181) is noticed at the northern 

and western portions of the study area. On the other 

hand, the eastern and southern parts of West Bengal 

achieve a relatively low aspect (<180) value. The aspect 

of West Bengal is classified into four individual classes, 

which are less than 90 (28.52% area), 90 to 180 (26.49% 

area), 181 to 270 (24.71% area) and greater than 270 

(20.27% area). Preferences are selected for each class 

following the importance where the high aspect 

positively influences the ecotourism potentialities 

(Ryngnga, 2008; Karki et al., 2020). Here, the aspect is 

reclassified into 4 classes, and following the above 

principle, they are coded as 1,3, 5 and 7, respectively. 

As the aspect increases, ecotourism potentiality 

increases and vice-versa. 

https://cran.r-project.org/bin/windows/base/
https://cran.r-project.org/bin/windows/base/
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Figure 3. Slopes 

 

Figure 4. Aspect 

 

2.5.1.3 Relief 

Overall, the relief (in meter) (Figure 5) of West Bengal 

fluctuates from 0 to 1456 meters. Here, relief is 

classified into 4 individual categories which are <50 

meter (61.74% area), 51 meter to 200 meter (28.98% 

area), 201 meter to 1000 meter (8.05% area) and >1000 

meter (1.22% area). The highest relief (>1000 meters) is 

concentrated in the north-western portions of the study 

region. The partial portions of Northern and Western 

parts of the study region are observed with relatively 

high relief (>201 meters). On the other hand, southern 

and eastern portions are observed with plain land (<50 

meters). Overall, West Bengal is noticed with moderate 

to low relief. Ecotourism potentiality is positively 

correlated with moderate altitude (relief) (Kiper, 2013; 

Stronza et al., 2019). Keeping this fact in mind, the 

relief has been reclassified into 4 categories, and with 

increasing relief, they are recoded with 1,3, 5 and 7 

priorities respectively. As relief increases (moderate to 

low), priority (weights) increases and vice-versa.  

2.5.1.4  Drainage Density 

Drainage density of the study region (Figure 6) varies 

from 0.01 km/ sq km. to 32.17 km/sq. km. Drainage 

densities of West Bengal are classified into 4 classes, 

i.e., <8.04 km./sq.km. (20.74% area), 8.05 km./sq.km. to 

16.08 km/sq.km. (51.62% area), 16.08 km/sq.km. to 

24.13 km./sq.km. (24.93% area) and greater than 24.13 

km/sq.km. (2.71% area). Northern portions of West 

Bengal are observed with relatively dense drainage, and 

the western portions of the study area are noticed with 

relatively less drainage density. Drainage density 

enhances ecotourism potentiality (Zabihi et al., 2018; 

Ronizi et al., 2020; Fernando and Shariff, 2013). Here, 

drainage density is reclassified into 4 classes and 

considering the above rule, those classes are coded as 1, 

3, 5 and 7. 

2.5.1.5  Rainfall 

Rainfall of West Bengal (Figure 7) varies from <1800 

mm to >3100 mm within the study area. The highest 

rainfall (>3100 mm) is concentrated in the study area’s 

northern and southern portions. Rest portions are 

noticed with less than 1800 mm. rainfall. The priorities 

are assigned to each class according to the importance 

where rainfall availability enhances ecotourism 

potentiality (Suddin, 2017; Rahman et al., 2013). 

Rainfall raster map is reclassified into 4 groups and they 

are coded as 2 (74% area), 4 (11% area), 6 (4% area) 

and 8 (11% area) respectively. As the rainfall increases, 

ecotourism potentiality also increases and vice-versa. 
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Figure 5. Relief 

 

Figure 6. Drainage density 

 

2.5.2 Social Parameters 

Population density (Figure 8) and population growth 

rate (Figure 9) are considered under social (S), which 

can be explained as follows: 

2.5.2.1  Population Density 

Higher population densities (>2000 persons/square km.) 

are observed at Kolkata, North-24-Parganas and South-

24-Parganas Districts. The lowest population density 

(<500 persons/sq km.) is noticed at Purulia District. Rest 

districts are noticed with 500 to 2000 persons/ km
2
. 

population densities. Overall, population density is 

classified into 4 classes i.e., <500 persons/sq km. 

(7.27% area), 500 to 1000 persons/sq km. (52.60% 

area), 1001 to 2000 persons/sq. km. (31.64% area) and 

>2000 persons/sq km. (8.49% area). Population 

densities are reclassified into 4 classes and are coded 

according to their priority. Generally, high population 

densities deteriorate ecotourism potentiality (Islam et 

al., 2011; Abdillah et al., 2020). Thus, here, high 

population densities (>200 persons/sq km) are assigned 

with low priority (Code 2), and low-population densities 

are allocated with high priority (Code 8).  

2.5.2.2  Population Growth 

The population growth rate is denoted by figure 9. The 

lowest (negative) population growth rate is observed in 

Kolkata. A relatively high population growth rate 

(>16.11) is observed in North Dinajpur, Maldah, 

Birbhum, Murshidabad, and South-24 Pargana districts. 

Rest districts are noticed with 0% to 16.11% population 

growth rates. Population growth rate is classified into 4 

classes i.e., <0% (1% area), 0% to 12.59% (25.73% 

area), 12.60% to 16.11% (48.00% area) and >16.11 % 

(26.17% area). The potentiality of ecotourism is 

hampered due to the increasing population growth rate, 

i.e., the population growth rate is negatively correlated 

with ecotourism potentiality (Torras, 2019). Here, the 

population growth rate is reclassified into 4 classes. 

Following the above rule, the lowest population growth 

rate is marked with the highest priority (Code 8), and the 

highest population growth rate is assigned with the 

lowest priority (Code 2).  

2.5.3  Availability of Scenic Beauty and 

Infrastructures (ASI) 

2.5.3.1  Reserved Forests 

South-24 Parganas, Darjeeling, Jalpaiguri, Bankura and 

Purulia districts are noticed with a higher number of 

reserve forests (>113). Rest districts are noticed with a 
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smaller number of reserved forests (Figure 10). Here, 

reserved forests (no.s) are classified into 4 classes i.e., 

<43 (66.91% area), 44 to 112 (15.34% area), 113 to 

1483 (11.30% area) and >1484 (6.44% area). The 

number of reserved forests accelerates the value of 

ecotourism potentiality (Haque et al., 2016; Reza and 

Hasan, 2019). Here, the number of reserved forests is 

reclassified into 4 classes and following the above 

recommendations, the highest class (>1484) is 

prioritized with higher weightage (Code 8) and vice-

versa. 

2.5.3.2  Protected Forests 

Jalpaiguri, Barddhaman, Bankura, Purulia, West 

Dinajpur and East Dinajpur districts are noticed with 

many protected forests (>55). The number of protected 

forests in South-24-Parganas, Birbhum and Coochbehar 

districts varies between 8 to 54. Rest districts are 

identified with a relatively low number of protected 

forests (Figure 11). Here, the number of protected 

forests is classified into 4 classes, i.e., <7 (37.53% area), 

8 to 54 (15.90% area), 55 to 217 (15.67% area) and 

>217 (30.91% area). The number of protected forests is 

positively correlated with ecotourism potentiality (Aryal 

et al., 2019; Hossain and Wadood, 2020). The number 

of protected forests is reclassified into 4 groups, and 

following the above recommendations, those classes are 

coded with 2, 4, 6 and 8. As the number of protected 

forests increases, ecotourism potentiality also increases 

and vice-versa. 

2.5.3.3  Unclassified Forests (UCF) 

The number of unclassified forests dominates in 

Coochbehar, Jalpaiguri, Bankura, Barddhaman, 

Birbhum, West Medinipur and East Medinipur districts 

(>36). Rest districts are noticed with a smaller number 

of unclassified forests (Figure 12). Within West Bengal, 

the number of unclassed state forests varies from 11 to 

100 and those are classified into 4 classes i.e., <15 

(44.23% area), 16 to 35 (7.27% area), 36 to 97 (32.92% 

area), and >97 (15.57% area). The unclassified forests 

create positive vibrations to increase the value of the 

ecotourism potentiality (Endalew, 2017). Here, the 

unclassified forests are reclassified into 4 classes (i.e., 2, 

4, 6 and 8, respectively). As the class value increases, 

priority also increases. As a result, tourism potentiality 

also gets positive vibes. 

2.5.3.4  District wise Number of Tourist Destinations  

Darjeeling, North-Dinajpur, Maldah, Purulia, Bankura, 

Barddhaman, Birbhum, Maldah, West Medinipur, East 

Medinipur, South-24 Parganas and Howrah districts are 

observed with a higher number of tourist destinations 

(>6 nos). Jalpaiguri, Coochbehar, South-Dinajpur, 

 

 

Figure 7. Rainfall 

 

Figure 8. Population density 
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Figure 9. Population growth 

 

Figure 10. Reserved forests 

 
Figure 11. Protected forests 

Error! Hyperlink reference not valid.

 
Figure 12. Unclassified forests 



J. Geographical Studies, 5(2), 44-64, 2021.                     S. Raha et al. 

55 

 

 

Murshidabad, Hooghly, North 24 Parganas and South 24 

Parganas are observed with a relatively low number of 

tourist destinations (<5) (Figure 13). District-wise 

number of tourist destinations are classified into 4 

classes which are <3 (14.14% area), 4 to 5 (16.62% 

area), 6 to 7 (63.61% area) and >7 (5.62% area). With 

increasing tourist destinations, ecotourism potentiality is 

positively oscillated (Meseguer et al., 2021). Here, 

tourist destinations are reclassified into 4 groups, and 

following the above suggestion, previously mentioned 

classes are coded as 2, 4, 6 and 8, respectively. 

2.5.3.5  District Wise Average Duration of Stay (days) 

Figure 14 represents the district-wise average duration 

of stay (days). Coochbehar, West Medinipur and 

Howrah districts are noticed with the highest duration of 

stay. The average duration of stay varies between 1.13 

days to 1.18 days at Birbhum, Nadia, Bankura, Maldah, 

Darjeeling, North Dinajpur, South-Dinajpur, 

Murshidabad and South 24-Parganas districts. Purulia, 

Barddhaman, Hooghly, North-24 Parganas and East 

Medinipur districts have the lowest duration (less than 

1.12 days). Overall, the average duration of stay is 

classified into 4 categories i.e., <1.12 days (43.62% 

area), 1.13 days to 1.15 days (31.78% area), 1.16 days to 

1.18 days (11.91% area) and >1.18 days (12.68% area). 

Later, those classes are reclassified into 4 groups with 2, 

4, 6 and 8 weightages. The average duration of stay at a 

particular tourist place is positively related to 

ecotourism potentiality (Barros and Machado, 2010).  

Following this rule, weightages are assigned, and as the 

class value increases, ecotourism potentiality also 

increases and vice-versa. 

2.5.3.6 Number of Accommodation Units 

Figure 15 represents the number of accommodation 

units of West Bengal. Availability of different 

accommodation units are classified into 4 groups which 

are <52.83 (42.01% area), 52.84 to 144.17 (34.15% 

area), 144.18 to 238.58 (9.89% area), >238.58 (13.95% 

area). The number of accommodation units is high in 

Darjeeling, East Medinipur, Barddhaman, Hooghly and 

Howrah districts (>144.18). The number of 

accommodation units varies from 52.84 to 144.17 at 

Jalpaiguri, Murshidabad, North-24 Parganas and South 

24 Parganas districts. Rest districts (i.e., Bankura, 

Purulia, West Medinipur, Hooghly, Nadia, North 

Dinajpur, South Dinajpur and Maldah) are noticed with 

a relatively smaller number of accommodation units. 

The number of accommodation units directly relates to 

tourism potentiality (Souza et al., 2019; Nikoletta and 

Servidio, 2012). So, the above classes are recoded with

 

 

Figure 13. Tourist destinations 

 

Figure 14. Average durations of stay 
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1, 3, 5 and 7, respectively, and as the class value 

increases, priority increases which signifies that the 

tourism potentiality increases with increasing 

accommodation units. 

2.5.3.7 Occupancy Rate 

District-wise occupancy rates (%) are illustrated in 

figure 16. The lowest occupancy rate is found in 

Jalpaiguri and Purulia districts. The occupancy rate (%) 

(>23%) is high in Bankura, Barddhaman, Nadia, North 

Dinajpur, South Dinajpur, Coochbehar, Hooghly, 

Howrah, North-24-Parganas and South 24-Parganas 

districts. Occupancy rates (%) are classified into 4 

classes’ i.e., <17 (14.73% area), 18 to 22 (33.62% area), 

23 to 31 (37.46% area) and >31 (14.17% area). 

Ecotourism potentiality is positively vibrated by the 

occupancy rate (%). Following the above 

recommendation, the occupancy ratio is reclassified and 

prioritized with different weightages (1,3, 5 and 7, 

respectively). As the class value increases, priority also 

increases and vice-versa (Pinho and Marques, 2019; 

Ranasinghe et al., 2020).  

2.5.3.8 Road Densities 

The road density map is illustrated in figure 17. Within 

the West Bengal, road density varies from 0.4 to 316.88 

which are classified into 4 classes i.e., <18.96 (80.34% 

area), 18.97 to 76.61 (16.49% area), 76.62 to 197.70 

(2.60% area), greater than 197.71 (0.57% area). 

Ecotourism potentiality is positively influenced by road 

densities (Bethapudi, 2013). So, in this research, road 

density is reclassified into 4 classes (i.e., 2, 4, 6 and 8 

respectively), and as the class value increases, 

ecotourism potentiality also increases and vice-versa.  

2.5.3.9 Road Proximity 

The road proximity map is illustrated in figure 18. 

Overall, the road proximity of West Bengal varies from 

0 to 0.90. Howrah, Hoogly, Kolkata, Barddhaman, 

Birbhum, Darjeeling, Jalpaiguri and Coochbehar 

districts have relatively high road proximity values. 

With relatively low road proximity values, Purulia, 

Bankura, East Medinipur, West Medinipur, North and 

South Dinajpur are identified. Here, road proximity is 

classified into 4 groups i.e., <0.15 (30.39% area), 0.16 

to 0.31 (32.13% area), 0.32 to 0.49 (24.37% area) and 

>0.49 (13.11% area). Later, it is recoded as 2, 4, 6 and 8 

respectively, according to their priorities (Khadaroo and 

Seetanah, 2008). If road proximity increases, it will be 

easy for tourists to reach a particular tourist spot. 

Ecotourism potentiality is enriched positively by road 

proximity (Ambecha et al., 2020; Khalil, 2017). 

 

 

Figure 15. Accommodation units 

 

Figure 16. Occupancy rate 
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Figure 17. Road density Figure 18. Road proximity 

  

3 ECOTOURISM POTENTIAL ZONES 

All the broad variables (i.e., P, E and ASI) are linearly 

added, and the ETPZs are estimated (Figure 19).  

3.1 High Potential Zone 

About 61.65% area is identified with high ecotourism 

potentiality. It is concentrated in Bankura, Purulia, West 

Medinipur, East Medinipur, Barddhaman, Birbhum, 

Howrah, South-24 Parganas, Kolkata, Darjeeling and 

Jalpaiguri districts. The notable features of this section 

are as follow: 

 Darjeeling, Jalpaiguri, Birbhum, Bankura and West 

Medinipur are observed with moderate slope (> 89 

degrees) (Figure 3).  

 This section has a moderate relief (Figure 5) (51 m 

to 1000 m relief) value and a high aspect (>181 

degrees) value (Figure 4).  

 This region has a high drainage density (>8.05 km/ 

km
2
) (Figure 6). 

 Population density (<500 persons/sq km.) (figure 8) 

and population growth rate (<12.59 %) (figure 9) are 

relatively less in these sections of the study region. 

 This section is having a relatively high number of 

reserved forests (>113 no.s) (Figure 10), a relatively 

high number of protected forests (>55 no.s) (Figure 

11), a relatively high number of unclassed state 

forests and others (>36 no.s) (Figure 12).  

 The average duration of stay (>1.13 days) (Figure 

14) is relatively high in these portions. 

 A high number of accommodation units (>52 days) 

(Figure 15) are observed in these portions of the 

study region. 

 Similarly, these sections experience higher 

occupancy ratios (Figure 16) (>18), higher road 

densities (Figure 17) (>19) and higher road 

proximities (Figure 18) (>0.32). 

 As a combination of the above scenarios, the 100% 

area of Bankura, Birbhum, Darjeeling, East 

Medinipur, Howrah, Kolkata and South-24 Parganas, 

94% area of Jalpaiguri, 86% area of Barddhaman 

and 94% area of West Medinipur are identified with 

high ecotourism potential zone (Figure 19).  

Apart from the above factors, these portions (except 

Kolkata, Howrah and South-24 Parganas) are also less 

affected by urbanization (Som and Mishra, 2014; Guin 
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and Das, 2015) and environmental pollution (Ghosh, 

2009). On the other hand, Kolkata, Howrah, and South-

24 Pargana have relatively flat terrain and possess a high 

number of tourist spots. Another notable fact in this 

section is the existence of Mangrove Forests. Densities 

of Mangrove (Reserved forests and protected forests) 

help increase the ecotourism potentiality values in these 

portions (Rahman, 2010). 

3.2 Moderate Potential Zone  

17.86% area is observed under the moderate ecotourism 

potentiality. North Dinajpur, Maldah, Murshidabad, 

Nadia, Barddhaman, and Purulia are spotted with 

moderate ecotourism potentiality. Features of these 

portions are revealed as follow: 

 

 

Figure 19. Ecotourism Potentiality Zones 
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 North Dinajpur, Maldah, Murshidabad, Nadia, 

Barddhaman and Purulia are located in flat terrain 

(Figure 5) and moderate aspect (90-180) (Figure 4).  

 These portions also have a moderate to low slope 

(Figure 3), low rainfall (Figure 7) and low drainage 

density (Figure 6). 

 Population densities (Figure 8) in these portions vary 

from 500 to 1000 persons/sq km. Population growth 

rates (Figure 9) in these sections range from 1 to 

12.59%.  

 The number of reserved forests (Figure 10), 

protected forests (Figure 11) and unclassified forests 

are also minimum (figure 12) in these portions of the 

study region. 

 Except for North Dinajpur, the rest portions are 

observed with 3 to 5 destinations (Figure 13). 

 The average duration of stay (figure 14) in these 

portions is 1.13 to 1.15 days which is moderate in 

nature. 

 The number of accommodation units (Figure 15) in 

these portions varies from 52.84 to 144.17. 

 The occupancy rates (Figure 16) are also moderate in 

these sections of the study region (18 to 31%). 

 Road densities (Figure 17) are low (<18.96 km./ 

km
2
) but proximity to road (Figure 18) is moderate 

(0.16 to 0.31) in these portions. 

 With a combination of the above factors, 100% area 

of North Dinajpur, Maldah, Nadia, 4% area of 

Jalpaiguri, 14% area of Barddhaman, 20% area of 

Purulia and 60% area of Murshidabad are noticed 

with moderate green tourism potentialities (Figure 

19). 

Apart from the other features, these portions are noticed 

with several historical monuments and palaces set in a 

conventional natural setting that increases the value of 

ecotourism (Krakauer, 2014). However, these portions 

also face some adversities, including low rainfall (mm.), 

relatively high population densities, and population 

growth rates (West, 2014). These portions are highly 

enriched by traditional art and crafts (Sinha, 2017) help 

to stimulate the ecotourism potentialities in these 

portions. 

3.3 Low Potential Zone 

20.48% area of the GWB is recognized as the low 

ecotourism potentiality. Coochbehar, South-Dinajpur, 

Hooghly, Murshidabad and North-24 Parganas districts 

are identified with low ecotourism potentially.  

Characteristics of low ecotourism potential zone are 

exhibited as follows: 

 Relatively flat relief with low slope (<89.80 degree) 

(Figure 3), low aspect value (<180) (Figure 4), flat 

terrain (Figure 5) and drainage density (<8.05) 

(Figure 6) are noticed in these portions of the study 

region 

 Except for the Coochbehar district, this section is 

seen with small amount rainfall (<1800mm.) (Figure 

7). 

 A relatively low number of reserved forests (<43 

no.) (Figure 10), protected forests (<8) (Figure 11), 

and unclassified forests (<16) (Figure 12) are noticed 

in these portions of the study region. 

 Population density (>500 persons/km
2
) (Figure 8) 

and population growth rate (>12 %) (Figure 9) are 

also generally high in this section which generally 

discarded the ecotourism potentiality. 

 District-wise number of tourist destinations is also 

less in these portions (Figure 13). 

 Except for Coochbehar, this section has a low 

average duration of stay (1.13 to 1.15 days) (Figure 

14). 

 This section is also noticed with a relatively small 

number of accommodation units (<52.83) (Figure 

15). 

 Occupancy rates are moderate (18-31) in these 

sections (Figure 16). 

 Road densities in this section is also very low 

(<18.96) (Figure 17). 

 Road proximities in this section are also low (<0.31) 

(Figure 18). 

 Ultimately, with the help of above combinations, 

100% area of Coochbehar, South-Dinajpur, 

Hooghly, North-24 Parganas and another 40% area 

of Murshidabad district is noticed with low 

ecotourism potentiality (Figure 19). 

These portions are severely affected by urbanization 

(Som and Mishra, 2014; Guin and Das, 2015) and 

environmental pollution (Ghosh, 2009). According to 

Dutta and Gupta (2021), South-Dinajpur, Hooghly, 

Murshidabad and North-24 Parganas districts are the 

hotspot of high-level air pollution. Using the WRF-

CHEM model, the authors have discovered an increase 

in air temperature of 0.80 to 1.20 ⁰C in this tract. Eight 

distinct land use classes primarily dominate in these 

sections of West Bengal, and pollution sources range 

from industrial emissions to domestic pollution and the 

burning of biomasses (Sudha et al., 2003; Dutta and 

Gupta, 2021). Thereafter, considering the above 

perspectives, it can be asserted that the above findings 

are justified and acceptable. 

4 CONCLUSION 

In summary, Analytic Hierarchy Process (AHP) and 

weighted linear algorithms are utilized to restrict the 

ecotourism potentiality zone in space by considering 3 

sustainable tourism parameters and 16 indicators. Those 

three parameters are physical (P), social (S) and 
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availability of scenic beauty and infrastructures (ASI). 

Relief, slope, aspect, drainage density and rainfall are 

merged under physical (P), population density and 

population growth rate are integrated under social (S), 

and the total number of reserved forests, protected 

forests, unclassified forests, tourist spots, 

accommodation units, the average duration of stay, 

occupancy rates, road density and road proximity are 

incorporated under availability of scenic beauty and 

infrastructures (ASI). A 4-step procedure has been 

followed to do the research. At the first step, a simple 

hierarchical structure has been outlined, in the second 

step, pair-wise comparison matrices are formed; at the 

third stage, weighted linear algorithm technique is 

utilized to get the ecotourism potentiality zone, and at 

the last stage, ecotourism potentiality map is classified 

into high, moderate and low categories by following the 

principle of Dominant and Distinctive Function (DDF). 

As a result, about 61.65% area is marked with the high 

ecotourism potentiality, 17.86% area is observed with 

the moderate ecotourism potentiality, and 20.48% area 

is identified as the low ecotourism potentiality. 

This study presents an integrated approach to 

denote the ETPZs in space. Moreover, it helps to 

develop a suitable methodology for potential ecotourism 

zone analysis. Thus, the study can be a helpful tool for 

planners and decision-makers to strategize local level 

planning procedures to develop the ecotourism in West 

Bengal. Further, the research can be extended through 

the inclusion perceptions of local people about the 

ecotourism. 

ACKNOWLEDGMENTS   

Authors are thankful to Department to Geography, 

Coochbehar Panchanan Barma University for providing 

required facilities to conduct the reported research work. 

ABBREVIATIONS  

ADS: Average Duration of Stay; AS: Aspect; ASI: 

Availability of Scenic Beauty and Infrastructures; DD: 

Drainage Density; OR: Occupancy Rate; P: Physical; 

PD: Population Density; PF: Protected Forest; PGR: 

Population Growth Rate; PR: Precipitation; RD: Road 

Density; RF: Reserved Forest; RL: Relief; RP: Road 

Proximity; S: Social; SL: Slope; UCF: Unclassified 

Forests. 

CONFLICT OF INTEREST 

The authors declare that there is no conflict of interest. 

REFERENCES  

Abdillah, S., Harahab, N., Primyastanto, M. and Semedi, B., 

2020. Analysis of suitability and carrying capacity of 

mangrove ecosystem for ecotourism in Lembar Village, 

West Lombok District, Indonesia. Biodiversitas, 21(2), 

596-604. 

Abraham, B. G., Rajasenan, D., 2015. Community 

Participation in Ecotourism: An Inclusive Development 

Option for Kerala (Doctoral dissertation, Cochin 

University of Science And Technology). 

Agapiou, A., Lysandrou, V., Alexakis, D. D., Themistocleous, 

K., Cuca, B., Argyriou, A., Sarris, A, and Hadjimitsis, 

D. G., 2015. Cultural heritage management and 

monitoring using remote sensing data and GIS: The case 

study of Paphos area. Cyprus. Computers, Environment 

and Urban Systems, 54, 230-239. 

https://doi.org/10.1016/j.compenvurbsys.2015.09.003. 

Ahamed, M., 2017. Cultural heritage tourism - An analysis 

with special reference to West Bengal, India. IJRTBT. 

55-62.  

Ahmadi, M., Asgari, S. and Ghanavati, E., 2015. Land 

capability evaluation for ecotourism development in 

Ilam province: A GIS approach. Boletim de Ciências 

Geodésicas, 21(1), 107-125. DOI: 

https://doi.org/10.1590/S1982-21702015000100008 

Akbulut, A., Ozcevik, O. and Carton, L., 2018. Evaluating 

suitability of a GIS-AHP combined method for 

sustainable urban and environmental planning in Beykoz 

district, Istanbul. International Journal of Sustainable 

Development and Planning, 13(8), 1103-1115.  

Al Mamun, A. and Mitra, S., 2012. A methodology for 

assessing tourism potential: Case study Murshidabad 

District, West Bengal, India. International Journal of 

Scientific and Research Publications, 2(9), 1-8.  

Aliani, H., BabaieKafaky, S., Saffari, A. and Monavari, S. M., 

2017. Land evaluation for ecotourism development- An 

integrated approach based on FUZZY, WLC, and ANP 

methods. Int J Environ Sci Te, 14(9), 1999-2008. DOI: 

https://doi.org/10.1007/s13762-017-1291-5 

Aliani, H., Kafaky, S. B., Saffari, A. and Monavari, S. M., 

2016. Determining an appropriate method for the 

purpose of land allocation for ecotourism development 

(case study: Taleghan County, Iran). Environ Monit 

Assess, 188(12), 1-10. DOI: 

https://doi.org/10.1007/s10661-016-5651-2 

Ambecha, A. B., Melka, G. A. and Gemeda, D. O., 2020. 

Ecotourism site suitability evaluation using geospatial 

technologies: A case of Andiracha district, 

Ethiopia. Spatial Information Research, 28, 559-598.  

https://doi.org/10.1007/s41324-020-00316-y 

Aminu, M., 2007. A geographic information system (GIS) and 

multi-criteria analysis for sustainable tourism 

planning (Doctoral dissertation, Universiti Teknologi 

Malaysia). 1-24.  

Aruldoss, M., Lakshmi, T. M., Venkatesan, V. P., 2013. A 

survey on multi criteria decision making methods and its 

applications. American Journal of Information 

Systems, 1(1), 31-43. 

Aryal, C., Ghimire, B. and Niraula, N., 2019. Tourism in 

protected areas and appraisal of ecotourism in Nepalese 

policies. Journal of Tourism and Hospitality Education, 

9, 40-73. DOI: https://doi.org/10.3126/jthe.v9i0.23680 

Asadpourian, Z, Rahimian, M., Gholamrezai, S., 

2020. SWOT-AHP-TOWS analysis for sustainable 

ecotourism development in the best area in Lorestan 

Province, Iran. Soc Indic Res, 152, 289-315. DOI: 

https://doi.org/10.1007/s11205-020-02438-0 

Balist, J., Heydarzadeh, H. and Salehi, E., 2019. Modeling, 

evaluation and zoning of Marivan county ecotourism 

potential using fuzzy logic, FAHP, and 

TOPSIS. Geographica Pannonica, 23(1), 47-63.  

Banerjee, S. and Mukherjee, P. M., 2021. Revamping heritage 

brand: A case of Murshidabad, West Bengal, 

India. Place Branding and Public Diplomacy, 1-11. 

DOI: https://doi.org/10.1057/s41254-021-00202-w 

https://www.smujo.id/biodiv/article/download/4866/3651
https://www.smujo.id/biodiv/article/download/4866/3651
https://www.smujo.id/biodiv/article/download/4866/3651
https://www.smujo.id/biodiv/article/download/4866/3651
https://www.smujo.id/biodiv/article/download/4866/3651
https://www.sciencedirect.com/science/article/pii/S0198971515300144?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971515300144?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971515300144?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971515300144?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971515300144?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971515300144?via%3Dihub
https://ejournal.lucp.net/index.php/ijrtbt/article/view/246/202
https://ejournal.lucp.net/index.php/ijrtbt/article/view/246/202
https://ejournal.lucp.net/index.php/ijrtbt/article/view/246/202
https://www.scielo.br/j/bcg/a/gPR5fNK3DkSxmSCYTm7rm4f/?lang=en
https://www.scielo.br/j/bcg/a/gPR5fNK3DkSxmSCYTm7rm4f/?lang=en
https://www.scielo.br/j/bcg/a/gPR5fNK3DkSxmSCYTm7rm4f/?lang=en
https://www.scielo.br/j/bcg/a/gPR5fNK3DkSxmSCYTm7rm4f/?lang=en
https://www.witpress.com/Secure/ejournals/papers/SDP130807f.pdf
https://www.witpress.com/Secure/ejournals/papers/SDP130807f.pdf
https://www.witpress.com/Secure/ejournals/papers/SDP130807f.pdf
https://www.witpress.com/Secure/ejournals/papers/SDP130807f.pdf
https://www.witpress.com/Secure/ejournals/papers/SDP130807f.pdf
http://www.ijsrp.org/research-paper-0912/ijsrp-p0982.pdf
http://www.ijsrp.org/research-paper-0912/ijsrp-p0982.pdf
http://www.ijsrp.org/research-paper-0912/ijsrp-p0982.pdf
http://www.ijsrp.org/research-paper-0912/ijsrp-p0982.pdf
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Aliani,%20H.,%20BabaieKafaky,%20S.,%20Saffari,%20A.%20and%20Monavari,%20S.%20M.,%202017.%20Land%20evaluation%20for%20ecotourism%20development-%20An%20integrated%20approach%20based%20on%20FUZZY,%20WLC,%20and%20ANP%20methods. Int%20J%20Environ%20Sci%20Te, 14(9),%201999-2008.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Aliani,%20H.,%20BabaieKafaky,%20S.,%20Saffari,%20A.%20and%20Monavari,%20S.%20M.,%202017.%20Land%20evaluation%20for%20ecotourism%20development-%20An%20integrated%20approach%20based%20on%20FUZZY,%20WLC,%20and%20ANP%20methods. Int%20J%20Environ%20Sci%20Te, 14(9),%201999-2008.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Aliani,%20H.,%20BabaieKafaky,%20S.,%20Saffari,%20A.%20and%20Monavari,%20S.%20M.,%202017.%20Land%20evaluation%20for%20ecotourism%20development-%20An%20integrated%20approach%20based%20on%20FUZZY,%20WLC,%20and%20ANP%20methods. Int%20J%20Environ%20Sci%20Te, 14(9),%201999-2008.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Aliani,%20H.,%20BabaieKafaky,%20S.,%20Saffari,%20A.%20and%20Monavari,%20S.%20M.,%202017.%20Land%20evaluation%20for%20ecotourism%20development-%20An%20integrated%20approach%20based%20on%20FUZZY,%20WLC,%20and%20ANP%20methods. Int%20J%20Environ%20Sci%20Te, 14(9),%201999-2008.
https://link.springer.com/article/10.1007%2Fs10661-016-5651-2
https://link.springer.com/article/10.1007%2Fs10661-016-5651-2
https://link.springer.com/article/10.1007%2Fs10661-016-5651-2
https://link.springer.com/article/10.1007%2Fs10661-016-5651-2
https://link.springer.com/article/10.1007%2Fs10661-016-5651-2
https://link.springer.com/article/10.1007%2Fs41324-020-00316-y
https://link.springer.com/article/10.1007%2Fs41324-020-00316-y
https://link.springer.com/article/10.1007%2Fs41324-020-00316-y
https://link.springer.com/article/10.1007%2Fs41324-020-00316-y
http://eprints.utm.my/id/eprint/5973/1/MansirAminuMFAB2007.pdf
http://eprints.utm.my/id/eprint/5973/1/MansirAminuMFAB2007.pdf
http://eprints.utm.my/id/eprint/5973/1/MansirAminuMFAB2007.pdf
http://eprints.utm.my/id/eprint/5973/1/MansirAminuMFAB2007.pdf
http://pubs.sciepub.com/ajis/1/1/5/
http://pubs.sciepub.com/ajis/1/1/5/
http://pubs.sciepub.com/ajis/1/1/5/
http://pubs.sciepub.com/ajis/1/1/5/
https://www.nepjol.info/index.php/JTHE/article/view/23680
https://www.nepjol.info/index.php/JTHE/article/view/23680
https://www.nepjol.info/index.php/JTHE/article/view/23680
https://www.nepjol.info/index.php/JTHE/article/view/23680
https://link.springer.com/article/10.1007%2Fs11205-020-02438-0
https://link.springer.com/article/10.1007%2Fs11205-020-02438-0
https://link.springer.com/article/10.1007%2Fs11205-020-02438-0
https://link.springer.com/article/10.1007%2Fs11205-020-02438-0
http://scindeks.ceon.rs/article.aspx?artid=0354-87241901047B
http://scindeks.ceon.rs/article.aspx?artid=0354-87241901047B
http://scindeks.ceon.rs/article.aspx?artid=0354-87241901047B
http://scindeks.ceon.rs/article.aspx?artid=0354-87241901047B
https://link.springer.com/article/10.1057%2Fs41254-021-00202-w
https://link.springer.com/article/10.1057%2Fs41254-021-00202-w
https://link.springer.com/article/10.1057%2Fs41254-021-00202-w


J. Geographical Studies, 5(2), 44-64, 2021.                     S. Raha et al. 

61 

 

Barfuss, W., Donges, J. F., Wiedermann, M. and Lucht, W., 

2017. Sustainable use of renewable resources in a 

stylized socialecological network model under 

heterogeneous resource distribution. Earth Syst 

Dynam, 8(2), 255-264. DOI: https://doi.org/10.5194/esd-

8-255-2017 

Barros, C. P. and Machado, L. P., 2010. The length of stay in 

tourism. Ann Tourism Res, 37(3), 692-706. DOI: 

https://doi.org/10.1016/j.annals.2009.12.005 

Beeco, J. A. and Brown, G., 2013. Integrating space, spatial 

tools, and spatial analysis into the human dimensions of 

parks and outdoor recreation. Appl Geogr, 38, 76-85. 

DOI: https://doi.org/10.1016/j.apgeog.2012.11.013 

Bethapudi, A., 2013. The role of ICT in tourism industry. 

Journal of applied economics and business, 1(4), 67-79. 

Bhutia, S., 2014. The role of tourism for human resource 

development in darjeeling district of west Bengal, 

India. Journal of Tourism and Hospitality 

Management, 2(1), 113-128. 

Boers, B., Cottrell, S., 2007. Sustainable tourism infrastructure 

planning: A GIS-supported approach. Tourism 

Geogr., 9(1), 1-21. DOI:  

https://doi.org/10.1080/14616680601092824 

Boley, B. B. and Green, G. T., 2016. Ecotourism and natural 

resource conservation: The ‘potential’ for a sustainable 

symbiotic relationship. Journal of Ecotourism, 15(1), 

36-50. DOI: 

https://doi.org/10.1080/14724049.2015.1094080 

Bozic, S., Vujicic, M. D., Kennell, J., Besermenji, S. and 

Solarević, M., 2018. Sun, sea and shrines: Application of 

analytic hierarchy process (AHP) to assess the 

attractiveness of six cultural heritage sites in Phuket: 

Thailand. Geographica Pannonica, 22(2), 121-138. DOI: 

https://doi.org/10.5937/22-16983 

Bunruamkaew, K. and Murayama, Y., 2012. Land use and 

natural resources planning for sustainable ecotourism 

using GIS in Surat Thani, Thailand. Sustainability, 4(3), 

412-429. https://doi.org/10.3390/su4030412 

Cetin, M. and Sevik, H., 2016. Assessing potential areas of 

ecotourism through a case study in Ilgaz Mountain 

National Park. Tourism-from Empirical Research 

towards Practical Application, 81-110. 

Chen, L., Ng, E., Huang, S.-C. and Fang, W.-T., 2017. A Self-

evaluation system of quality planning for tourist 

attractions in Taiwan: An integrated AHP-Delphi 

approach from career professionals. Sustainability, 

9(10), 1751. DOI: https://doi.org/10.3390/su9101751 

Cheng, M., Wong, I. A., Wearing, S. and McDonald, M., 

2017. Ecotourism social media initiatives in China. J 

Sustain Tour, 25(3), 416-432. DOI: 

https://doi.org/10.1080/09669582.2016.1214141 

Chowdary, V. M., Chakraborthy, D., Jeyaram, A., Murthy, Y. 

K., Sharma, J. R. and Dadhwal, V. K., 2013. Multi-

criteria decision-making approach for watershed 

prioritization using analytic hierarchy process technique 

and GIS. Water Resour Manag, 27(10), 3555-3571. 

DOI: https://doi.org/10.1007/s11269-013-0364-6 

Crouch, G. I. and Ritchie, J. B., 2005. Application of the 

analytic hierarchy process to tourism choice and decision 

making: A review and illustration applied to destination 

competitiveness. Tourism Analysis, 10(1), 17-25. DOI: 

https://doi.org/10.3727/1083542054547930 

Dandapath, P. K. and Mondal, M., 2013. Urbanization and its 

impact on coastal ecotourism in West 

Bengal. International Journal Science and 

Research, 2(1), 114-119.  

Das, J. K. and Ghosh, S., 2014. An analytical study on 

investment and financing scenario of tourism industry of 

West Bengal. Globsyn Management Journal, 8(1), 39-

52.  

Das, J., 2018. Regional disparity in the level of development in 

West Bengal: A geographical analysis. Indian Journal of 

Regional Science, 50(1), 53-63. DOI: 

https://doi.org/10.1177%2F0975425315589155 

Das, R., 2020. Narratives of the dispossessed and casteless: 

Politics of land and caste in Rajarhat, West Bengal. J 

Contemp Asia, 50(5), 806-830. DOI: 

https://doi.org/10.1080/00472336.2019.1679861 

Dasgupta, P., 2016. Understanding associations: health, socio-

economic wellbeing and climate. In Climate Sensitive 

Adaptation in Health, 61-83. Springer, New Delhi. 

Dashti, S., Monavari, S. M., Hosseini, S. M., Riazi, B. and 

Momeni, M., 2013. Application of GIS, AHP, Fuzzy and 

WLC in island ecotourism development (Case study of 

Qeshm Island, Iran). Life Science Journal, 10(1), 1274-

1282. 

Datta, C., 2018. Future prospective of tea-tourism along with 

existing forest-tourism in Duars, West Bengal, 

India. Asian Review of Social Sciences, 7(2), 33-36.  

Dhami, I., Deng, J., Burns, R. C. and Pierskalla, C., 2014. 

Identifying and mapping forest-based ecotourism areas 

in West Virginia-Incorporating visitors' 

preferences. Tourism Management, 42, 165-176. DOI: 

https://doi.org/10.1016/j.tourman.2013.11.007 

Dias, Á., Aldana, I., Pereira, L., Lopes da Costa, R. and 

António, N., 2021. A measure of tourist 

responsibility. Sustainability, 13(6), 3351. DOI: 

https://doi.org/10.3390/su13063351 

Dutta D. and Gupta S., 2021. Rising trend of air pollution 

and its decadal consequences on meteorology and 

thermal comfort over Gangetic West Bengal, India. 

In: Shit P.K., Adhikary P.P., Sengupta D. (Eds) 

Spatial Modeling and Assessment of Environmental 

Contaminants. Environmental Challenges and 

Solutions. Springer, Cham. 

https://doi.org/10.1007/978-3-030-63422-3_32 

Dwyer, L., Forsyth, P., Spurr, R. and Hoque, S., 2010. 

Estimating the carbon footprint of Australian tourism. J 

Sustain Tour, 18(3), 355-376. DOI: 

https://doi.org/10.1080/09669580903513061 

Endalew, D., 2017. The Impact of Artisanal Gold Mining On 

Land Use–Land Cover Change of Kurmuk Woreda 

Benishangl-Gumuz Regional State, Western 

Ethiopia (Doctoral dissertation). 

Fabac, R. and Zver, I., 2011. Applying the modified SWOT-

AHP method to the tourism of Gornje 

Međimurje. Tourism and Hospitality 

Management, 17(2), 201-215. 

Falabi, M.O. and Olatunji, A. G., 2014. Considering 

Entrepreneurship in Tourism for Sustainable 

Development in Nigeria. Journal of Business Education, 

Kwara State University. 2 (1), 176-194. 

Fennell, D. A. and Ebert, K., 2004. Tourism and the 

precautionary principle. J Sustain Tour, 12(6), 461-479. 

DOI: https://doi.org/10.1080/09669580408667249 

Ferguson, L., 2007. The United Nations world tourism 

organisation. New Polit Economy, 12(4), 557-568. DOI: 

https://doi.org/10.1080/13563460701661587 

Fernando, S. L. J. and Shariff, N. M., 2013. Wetland 

ecotourism in Sri Lanka: Issues and 

challenges. Geografia-Malaysian Journal of Society and 

Space, 9(4). 99-105. 

file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Barfuss,%20W.,%20Donges,%20J.%20F.,%20Wiedermann,%20M.%20and%20Lucht,%20W.,%202017.%20Sustainable%20use%20of%20renewable%20resources%20in%20a%20stylized%20socialecological%20network%20model%20under%20heterogeneous%20resource%20distribution. Earth%20Syst%20Dynam, 8(2),%20255-264.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Barfuss,%20W.,%20Donges,%20J.%20F.,%20Wiedermann,%20M.%20and%20Lucht,%20W.,%202017.%20Sustainable%20use%20of%20renewable%20resources%20in%20a%20stylized%20socialecological%20network%20model%20under%20heterogeneous%20resource%20distribution. Earth%20Syst%20Dynam, 8(2),%20255-264.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Barfuss,%20W.,%20Donges,%20J.%20F.,%20Wiedermann,%20M.%20and%20Lucht,%20W.,%202017.%20Sustainable%20use%20of%20renewable%20resources%20in%20a%20stylized%20socialecological%20network%20model%20under%20heterogeneous%20resource%20distribution. Earth%20Syst%20Dynam, 8(2),%20255-264.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Barfuss,%20W.,%20Donges,%20J.%20F.,%20Wiedermann,%20M.%20and%20Lucht,%20W.,%202017.%20Sustainable%20use%20of%20renewable%20resources%20in%20a%20stylized%20socialecological%20network%20model%20under%20heterogeneous%20resource%20distribution. Earth%20Syst%20Dynam, 8(2),%20255-264.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Barfuss,%20W.,%20Donges,%20J.%20F.,%20Wiedermann,%20M.%20and%20Lucht,%20W.,%202017.%20Sustainable%20use%20of%20renewable%20resources%20in%20a%20stylized%20socialecological%20network%20model%20under%20heterogeneous%20resource%20distribution. Earth%20Syst%20Dynam, 8(2),%20255-264.
https://linkinghub.elsevier.com/retrieve/pii/S0160738310000022
https://linkinghub.elsevier.com/retrieve/pii/S0160738310000022
https://www.sciencedirect.com/science/article/abs/pii/S0143622812001397?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0143622812001397?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0143622812001397?via%3Dihub
http://www.aebjournal.org/articles/0104/010406.pdf
http://www.aebjournal.org/articles/0104/010406.pdf
http://jthmnet.com/journals/jthm/Vol_2_No_1_June_2014/7.pdf
http://jthmnet.com/journals/jthm/Vol_2_No_1_June_2014/7.pdf
http://jthmnet.com/journals/jthm/Vol_2_No_1_June_2014/7.pdf
http://jthmnet.com/journals/jthm/Vol_2_No_1_June_2014/7.pdf
https://www.tandfonline.com/doi/full/10.1080/14616680601092824
https://www.tandfonline.com/doi/full/10.1080/14616680601092824
https://www.tandfonline.com/doi/full/10.1080/14616680601092824
https://www.tandfonline.com/doi/abs/10.1080/14724049.2015.1094080
https://www.tandfonline.com/doi/abs/10.1080/14724049.2015.1094080
https://www.tandfonline.com/doi/abs/10.1080/14724049.2015.1094080
https://www.tandfonline.com/doi/abs/10.1080/14724049.2015.1094080
https://scindeks.ceon.rs/Article.aspx?artid=0354-87241802121B
https://scindeks.ceon.rs/Article.aspx?artid=0354-87241802121B
https://scindeks.ceon.rs/Article.aspx?artid=0354-87241802121B
https://scindeks.ceon.rs/Article.aspx?artid=0354-87241802121B
https://scindeks.ceon.rs/Article.aspx?artid=0354-87241802121B
https://doi.org/10.5937/22-16983
https://www.mdpi.com/2071-1050/4/3/412
https://www.mdpi.com/2071-1050/4/3/412
https://www.mdpi.com/2071-1050/4/3/412
https://www.mdpi.com/2071-1050/4/3/412
https://www.mdpi.com/2071-1050/9/10/1751
https://www.mdpi.com/2071-1050/9/10/1751
https://www.mdpi.com/2071-1050/9/10/1751
https://www.mdpi.com/2071-1050/9/10/1751
https://www.mdpi.com/2071-1050/9/10/1751
https://www.tandfonline.com/doi/full/10.1080/09669582.2016.1214141
https://www.tandfonline.com/doi/full/10.1080/09669582.2016.1214141
https://www.tandfonline.com/doi/full/10.1080/09669582.2016.1214141
https://link.springer.com/article/10.1007%2Fs11269-013-0364-6
https://link.springer.com/article/10.1007%2Fs11269-013-0364-6
https://link.springer.com/article/10.1007%2Fs11269-013-0364-6
https://link.springer.com/article/10.1007%2Fs11269-013-0364-6
https://link.springer.com/article/10.1007%2Fs11269-013-0364-6
https://www.ingentaconnect.com/content/cog/ta/2005/00000010/00000001/art00003;jsessionid=2m008sdl3pp41.x-ic-live-02
https://www.ingentaconnect.com/content/cog/ta/2005/00000010/00000001/art00003;jsessionid=2m008sdl3pp41.x-ic-live-02
https://www.ingentaconnect.com/content/cog/ta/2005/00000010/00000001/art00003;jsessionid=2m008sdl3pp41.x-ic-live-02
https://www.ingentaconnect.com/content/cog/ta/2005/00000010/00000001/art00003;jsessionid=2m008sdl3pp41.x-ic-live-02
https://www.ijsr.net/get_abstract.php?paper_id=IJSROFF130201012
https://www.ijsr.net/get_abstract.php?paper_id=IJSROFF130201012
https://www.ijsr.net/get_abstract.php?paper_id=IJSROFF130201012
https://www.ijsr.net/get_abstract.php?paper_id=IJSROFF130201012
https://www.globsyn.edu.in/wp-content/uploads/2020/04/GMJ_VIII_2014.pdf#page=46
https://www.globsyn.edu.in/wp-content/uploads/2020/04/GMJ_VIII_2014.pdf#page=46
https://www.globsyn.edu.in/wp-content/uploads/2020/04/GMJ_VIII_2014.pdf#page=46
https://www.globsyn.edu.in/wp-content/uploads/2020/04/GMJ_VIII_2014.pdf#page=46
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Das,%20J.,%202018.%20Regional%20disparity%20in%20the%20level%20of%20development%20in%20West%20Bengal:%20A%20geographical%20analysis. Indian%20Journal%20of%20Regional%20Science, 50(1),%2053-63
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Das,%20J.,%202018.%20Regional%20disparity%20in%20the%20level%20of%20development%20in%20West%20Bengal:%20A%20geographical%20analysis. Indian%20Journal%20of%20Regional%20Science, 50(1),%2053-63
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Das,%20J.,%202018.%20Regional%20disparity%20in%20the%20level%20of%20development%20in%20West%20Bengal:%20A%20geographical%20analysis. Indian%20Journal%20of%20Regional%20Science, 50(1),%2053-63
https://www.tandfonline.com/doi/full/10.1080/00472336.2019.1679861
https://www.tandfonline.com/doi/full/10.1080/00472336.2019.1679861
https://www.tandfonline.com/doi/full/10.1080/00472336.2019.1679861
http://www.lifesciencesite.com/lsj/life1001/194_13835life1001_1274_1282.pdf
http://www.lifesciencesite.com/lsj/life1001/194_13835life1001_1274_1282.pdf
http://www.lifesciencesite.com/lsj/life1001/194_13835life1001_1274_1282.pdf
http://www.lifesciencesite.com/lsj/life1001/194_13835life1001_1274_1282.pdf
http://www.lifesciencesite.com/lsj/life1001/194_13835life1001_1274_1282.pdf
https://www.trp.org.in/issues/future-prospective-of-tea-tourism-along-with-existing-forest-tourism-in-duars-west-bengal-india-2
https://www.trp.org.in/issues/future-prospective-of-tea-tourism-along-with-existing-forest-tourism-in-duars-west-bengal-india-2
https://www.trp.org.in/issues/future-prospective-of-tea-tourism-along-with-existing-forest-tourism-in-duars-west-bengal-india-2
https://www.sciencedirect.com/science/article/abs/pii/S0261517713002057?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517713002057?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517713002057?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517713002057?via%3Dihub
https://www.mdpi.com/2071-1050/13/6/3351
https://www.mdpi.com/2071-1050/13/6/3351
https://www.mdpi.com/2071-1050/13/6/3351
https://link.springer.com/chapter/10.1007%2F978-3-030-63422-3_32
https://link.springer.com/chapter/10.1007%2F978-3-030-63422-3_32
https://link.springer.com/chapter/10.1007%2F978-3-030-63422-3_32
https://link.springer.com/chapter/10.1007%2F978-3-030-63422-3_32
https://link.springer.com/chapter/10.1007%2F978-3-030-63422-3_32
https://link.springer.com/chapter/10.1007%2F978-3-030-63422-3_32
https://link.springer.com/chapter/10.1007%2F978-3-030-63422-3_32
https://www.tandfonline.com/doi/abs/10.1080/09669580903513061
https://www.tandfonline.com/doi/abs/10.1080/09669580903513061
https://www.tandfonline.com/doi/abs/10.1080/09669580903513061
https://www.tandfonline.com/doi/abs/10.1080/09669580408667249
https://www.tandfonline.com/doi/abs/10.1080/09669580408667249
https://doi.org/10.1080/09669580408667249
https://www.tandfonline.com/doi/abs/10.1080/13563460701661587
https://www.tandfonline.com/doi/abs/10.1080/13563460701661587
http://www.ukm.my/geografia/images/upload/10ok.geografia-okt2013-fernando&noresah-edam.pdf
http://www.ukm.my/geografia/images/upload/10ok.geografia-okt2013-fernando&noresah-edam.pdf
http://www.ukm.my/geografia/images/upload/10ok.geografia-okt2013-fernando&noresah-edam.pdf
http://www.ukm.my/geografia/images/upload/10ok.geografia-okt2013-fernando&noresah-edam.pdf


J. Geographical Studies, 5(2), 44-64, 2021.                     S. Raha et al. 

62 

 

Flowerdew, R. and Green, M., 1993. Developments in areal 

interpolation methods and GIS. Geographic Information 

Systems, Spatial Modelling and Policy Evaluation (73-

84). Springer, Berlin, Heidelberg. 

https://doi.org/10.1007/978-3-642-77500-0_5 

Forman, E. H. and Gass, S. I., 2001. The analytic hierarchy 

process- An exposition. Oper Res, 49(4), 469-486. DOI: 

https://doi.org/10.1287/opre.49.4.469.11231 

Gavalas, D., Konstantopoulos, C., Mastakas, K. and Pantziou, 

G., 2014. Mobile recommender systems in 

tourism. Journal of network and computer 

applications, 39, 319-333. DOI: 

https://doi.org/10.1016/j.jnca.2013.04.006 

Ghamgosar, M., Haghyghy, M., Mehrdoust, F. and Arshad, N., 

2011. Multicriteria decision making based on analytical 

hierarchy process (AHP) in GIS for tourism. Middle-

East Journal of Scientific Research, 10(4), 501-507.  

Ghosh, B. K., 2009. Rural development of West Bengal 

Districts: A taxonomic analysis. Indian Journal of Social 

Work, 70(4), 665-679.  

Ghosh, P., 2014. Subsistence and biodiversity conservation in 

the Sundarban Biosphere Reserve, West Bengal, India. 

Theses and Dissertations- Geography. 26. 

Gigovic, L., Pamucar, D., Lukic, D. and Markovic, S., 2016. 

GIS-Fuzzy DEMATEL MCDA model for the evaluation 

of the sites for ecotourism development: A case study of 

“Dunavski ključ” region, Serbia. Land Use Policy, 58, 

348-365. DOI: 

https://doi.org/10.1016/j.landusepol.2016.07.030 

Gonzalez-Ramiro, A., Gonçalves, G., Sanchez-Rios, A. and 

Jeong, J. S., 2016. Using a VGI and GIS-based 

multicriteria approach for assessing the potential of rural 

tourism in Extremadura (Spain). Sustainability, 8(11), 

1144. DOI: https://doi.org/10.3390/su8111144. 

Gourabi, B. R. and Rad, T. G., 2013. The analysis of 

ecotourism potential in Boujagh wetland with AHP 

method. Life Science Journal, 10(2s), 251-258.  

Gu, M. C. and Liu, H., 2013. Sustainable development of 

tourism choice - Eco-Tourism. Applied Mechanics and 

Materials, 448(453), 4445-4448. DOI: 

https://doi.org/10.4028/www.scientific.net/AMM.448-

453.4445 

Guin, D. and Das, D. N., 2015. Spatial perspectives of the new 

census towns, 2011: A case study of West 

Bengal. Environment and Urbanization ASIA, 6(2), 109-

124. DOI: 

https://doi.org/10.1177%2F0975425315589155 

Gumusay, M. U., Koseoglu, G. and Bakirman, T., 2016. An 

assessment of site suitability for marina construction in 

Istanbul, Turkey, using GIS and AHP multicriteria 

decision analysis. Environ Monit Assess. 188(677).  

DOI: https://doi.org/10.1007/s10661-016-5677-5  

Haque, M., Reza, M., Alam, M., Ahmed, Z. U. and Islam, M., 

2016. Discovery of a potential site for community-based 

sustainable ecotourism in the Sundarbans Reserve 

forests, Bangladesh. Wasiul, Discovery of a Potential 

Site for Community-Based Sustainable Eco-tourism in 

the Sundarbans Reserve Forests, Bangladesh, 553-566. 

Hasler, B., Smart, J. C. R., Fonnesbech-Wulff, A., Andersen, 

H. E., Thodsen, H., Mathiesen, G. B., Smedbergc, E., 

Göked, C., Czajkowskie, M., Wasf, A., Elofssong, K., 

Humborgc, C., Wolfsberga, A. and Wulff, F., 2014. 

Hydro-economic modelling of cost-effective 

transboundary water quality management in the Baltic 

Sea. Water Resources and Economics, 5, 1-23. DOI: 

https://doi.org/10.1016/j.wre.2014.05.001 

Higgins-Desbiolles, F., 2008. Justice tourism and alternative 

globalisation. J Sustain Tour, 16(3), 345-364. DOI: 

https://doi.org/10.1080/09669580802154132 

Hoang, H. T., Truong, Q. H., Nguyen, A. T. and Hens, L., 

2018. Multicriteria evaluation of tourism potential in the 

central highlands of Vietnam: Combining geographic 

information system (GIS), analytic hierarchy process 

(AHP) and principal component analysis 

(PCA). Sustainability, 10(9), 3097. DOI: 

https://doi.org/10.3390/su10093097 

Hossain, B. and Wadood, S. N., 2020. Potential unexplored? 

Tourism and economic growth of Bangladesh. Journal 

of Tourismology, 6(1), 63-77. DOI: 

https://doi.org/10.26650/jot.2020.6.1.0031 

IFA [The Indian Forest Act], 1927. State Forest Acts. 

Irizarry, J., Karan, E. P. and Jalaei, F., 2013. Integrating BIM 

and GIS to improve the visual monitoring of 

construction supply chain management. Automat 

Constr, 31, 241-254. DOI: 

https://doi.org/10.1016/j.autcon.2012.12.005 

Ishizaka, A. and Lusti, M., 2006. How to derive priorities in 

AHP: A comparative study. Central European Journal 

of Operations Research, 14(4), 387-400. DOI:  

https://doi.org/10.1007/s10100-006-0012-9 

Islam, M. R., Iftekhar, M. S. and Islam, M. W., 2011. Potential 

of ecotourism development in Bangladesh coast: An 

overview. Tourism Review International, 15(4), 325-

336. 

https://doi.org/10.3727/154427212X13369577826780. 

Javadian, M., Shamskooshki, H. and Momeni, M., 2011. 

Application of sustainable urban development in 

environmental suitability analysis of educational land 

use by using AHP and GIS in Tehran. Procedia 

Engineer, 21, 72-80. DOI: 

https://doi.org/10.1016/j.proeng.2011.11.1989 

Jokar, P., Masoudi, M. and Karimi, F., 2020. An MCE-based 

innovative approach to evaluating ecotourism suitability 

using GIS. Cuadernos de Investigación Geográfica. 

47(2), 545-556. DOI: https://doi.org/10.18172/cig.4291 

Karim, R. and Karmaker, C. L., 2016. Machine selection by 

AHP and TOPSIS methods. American Journal of 

Industrial Engineering, 4(1), 7-13.  

Karki, S., Baral, K., Gautam, D., Jandug, C. M. B., Khanal, L., 

and Bijaya G. C., D., 2020. Assessing the opportunities 

of promoting ecotourism in Gabhar Valley: A case study 

from buffer zone of Banke National Park. Asian Journal 

of Arts, Humanities and Social Studies, 2(2) 57-66. 

Khadaroo, J. and Seetanah, B., 2008. The role of transport 

infrastructure in international tourism development: A 

gravity model approach. Tourism Management, 29(5), 

831-840. DOI: 

https://doi.org/10.1016/j.tourman.2007.09.005 

Khalil, S., 2017. Potentiality assessment for ecotourism in 

rural communities: A case of Fayoum Governorate, 

Egypt. International Journal of Heritage, Tourism, and 

Hospitality, 10(2/2). 

Kiper, T., 2013. Role of ecotourism in sustainable 

development. IntroTechopen. 733-798. DOI: 

http://dx.doi.org/10.5772/55749. 

Konar, D. N., 2009. Nature of urbanization in West Bengal in 

the POST-independence period. Economic Affairs, 54(3-

4), 149-164. 

Krakauer, B. S., 2014. Negotiations of modernity, spirituality, 

and Bengali identity in contemporary Bāul-Fakir music 

(Doctoral dissertation). 

Krishankumar, R., Saranya, R., Nethra, R. P., Ravichandran, 

K. S. and Kar, S., 2019. A decision-making framework 

https://link.springer.com/chapter/10.1007%2F978-3-642-77500-0_5
https://link.springer.com/chapter/10.1007%2F978-3-642-77500-0_5
https://link.springer.com/chapter/10.1007%2F978-3-642-77500-0_5
https://link.springer.com/chapter/10.1007%2F978-3-642-77500-0_5
https://pubsonline.informs.org/doi/abs/10.1287/opre.49.4.469.11231?journalCode=opre
https://pubsonline.informs.org/doi/abs/10.1287/opre.49.4.469.11231?journalCode=opre
https://www.sciencedirect.com/science/article/abs/pii/S1084804513001094
https://www.sciencedirect.com/science/article/abs/pii/S1084804513001094
https://www.sciencedirect.com/science/article/abs/pii/S1084804513001094
https://www.sciencedirect.com/science/article/abs/pii/S1084804513001094
https://doi.org/10.1016/j.jnca.2013.04.006
http://ijsw.tiss.edu/greenstone/collect/ijsw/archives/HASH36d0/b09b8dd9.dir/doc.pdf
http://ijsw.tiss.edu/greenstone/collect/ijsw/archives/HASH36d0/b09b8dd9.dir/doc.pdf
http://ijsw.tiss.edu/greenstone/collect/ijsw/archives/HASH36d0/b09b8dd9.dir/doc.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0264837716301648
https://www.sciencedirect.com/science/article/abs/pii/S0264837716301648
https://www.sciencedirect.com/science/article/abs/pii/S0264837716301648
https://www.sciencedirect.com/science/article/abs/pii/S0264837716301648
https://www.sciencedirect.com/science/article/abs/pii/S0264837716301648
https://doi.org/10.1016/j.landusepol.2016.07.030
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Gonzalez-Ramiro,%20A.,%20Gonçalves,%20G.,%20Sanchez-Rios,%20A.%20and%20Jeong,%20J.%20S.,%202016.%20Using%20a%20VGI%20and%20GIS-based%20multicriteria%20approach%20for%20assessing%20the%20potential%20of%20rural%20tourism%20in%20Extremadura%20(Spain). Sustainability, 8(11),%201144.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Gonzalez-Ramiro,%20A.,%20Gonçalves,%20G.,%20Sanchez-Rios,%20A.%20and%20Jeong,%20J.%20S.,%202016.%20Using%20a%20VGI%20and%20GIS-based%20multicriteria%20approach%20for%20assessing%20the%20potential%20of%20rural%20tourism%20in%20Extremadura%20(Spain). Sustainability, 8(11),%201144.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Gonzalez-Ramiro,%20A.,%20Gonçalves,%20G.,%20Sanchez-Rios,%20A.%20and%20Jeong,%20J.%20S.,%202016.%20Using%20a%20VGI%20and%20GIS-based%20multicriteria%20approach%20for%20assessing%20the%20potential%20of%20rural%20tourism%20in%20Extremadura%20(Spain). Sustainability, 8(11),%201144.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Gonzalez-Ramiro,%20A.,%20Gonçalves,%20G.,%20Sanchez-Rios,%20A.%20and%20Jeong,%20J.%20S.,%202016.%20Using%20a%20VGI%20and%20GIS-based%20multicriteria%20approach%20for%20assessing%20the%20potential%20of%20rural%20tourism%20in%20Extremadura%20(Spain). Sustainability, 8(11),%201144.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Gonzalez-Ramiro,%20A.,%20Gonçalves,%20G.,%20Sanchez-Rios,%20A.%20and%20Jeong,%20J.%20S.,%202016.%20Using%20a%20VGI%20and%20GIS-based%20multicriteria%20approach%20for%20assessing%20the%20potential%20of%20rural%20tourism%20in%20Extremadura%20(Spain). Sustainability, 8(11),%201144.
https://doi.org/10.3390/su8111144
http://www.lifesciencesite.com/lsj/life1002s/044_15083life1002s_251_258.pdf
http://www.lifesciencesite.com/lsj/life1002s/044_15083life1002s_251_258.pdf
http://www.lifesciencesite.com/lsj/life1002s/044_15083life1002s_251_258.pdf
https://www.scientific.net/AMM.448-453.4445
https://www.scientific.net/AMM.448-453.4445
https://www.scientific.net/AMM.448-453.4445
https://journals.sagepub.com/doi/10.1177/0975425315589155
https://journals.sagepub.com/doi/10.1177/0975425315589155
https://journals.sagepub.com/doi/10.1177/0975425315589155
https://journals.sagepub.com/doi/10.1177/0975425315589155
https://link.springer.com/article/10.1007%2Fs10661-016-5677-5
https://link.springer.com/article/10.1007%2Fs10661-016-5677-5
https://link.springer.com/article/10.1007%2Fs10661-016-5677-5
https://link.springer.com/article/10.1007%2Fs10661-016-5677-5
https://doi.org/10.1007/s10661-016-5677-5
https://www.sciencedirect.com/science/article/abs/pii/S2212428414000115?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212428414000115?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212428414000115?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212428414000115?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212428414000115?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212428414000115?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212428414000115?via%3Dihub
https://www.tandfonline.com/doi/abs/10.1080/09669580802154132
https://www.tandfonline.com/doi/abs/10.1080/09669580802154132
https://www.mdpi.com/2071-1050/10/9/3097
https://www.mdpi.com/2071-1050/10/9/3097
https://www.mdpi.com/2071-1050/10/9/3097
https://www.mdpi.com/2071-1050/10/9/3097
https://www.mdpi.com/2071-1050/10/9/3097
https://www.mdpi.com/2071-1050/10/9/3097
http://iupress.istanbul.edu.tr/en/journal/jt/article/potential-unexplored-tourism-and-economic-growth-of-bangladesh
http://iupress.istanbul.edu.tr/en/journal/jt/article/potential-unexplored-tourism-and-economic-growth-of-bangladesh
http://iupress.istanbul.edu.tr/en/journal/jt/article/potential-unexplored-tourism-and-economic-growth-of-bangladesh
http://nbaindia.org/uploaded/Biodiversityindia/Legal/3.%20Indian%20forest%20act.pdf.
https://www.sciencedirect.com/science/article/abs/pii/S0926580512002440?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0926580512002440?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0926580512002440?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0926580512002440?via%3Dihub
https://link.springer.com/article/10.1007%2Fs10100-006-0012-9
https://link.springer.com/article/10.1007%2Fs10100-006-0012-9
https://link.springer.com/article/10.1007%2Fs10100-006-0012-9
https://www.ingentaconnect.com/content/cog/tri/2011/00000015/00000004/art00003
https://www.ingentaconnect.com/content/cog/tri/2011/00000015/00000004/art00003
https://www.ingentaconnect.com/content/cog/tri/2011/00000015/00000004/art00003
https://www.ingentaconnect.com/content/cog/tri/2011/00000015/00000004/art00003
https://www.sciencedirect.com/science/article/pii/S1877705811048235?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1877705811048235?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1877705811048235?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1877705811048235?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1877705811048235?via%3Dihub
https://publicaciones.unirioja.es/ojs/index.php/cig/article/view/4291
https://publicaciones.unirioja.es/ojs/index.php/cig/article/view/4291
https://publicaciones.unirioja.es/ojs/index.php/cig/article/view/4291
https://publicaciones.unirioja.es/ojs/index.php/cig/article/view/4291
https://www.ikprress.org/index.php/AJAHSS/article/view/4961
https://www.ikprress.org/index.php/AJAHSS/article/view/4961
https://www.ikprress.org/index.php/AJAHSS/article/view/4961
https://www.ikprress.org/index.php/AJAHSS/article/view/4961
https://www.ikprress.org/index.php/AJAHSS/article/view/4961
https://www.sciencedirect.com/science/article/abs/pii/S0261517707001926?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517707001926?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517707001926?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517707001926?via%3Dihub
https://www.intechopen.com/chapters/45414
https://www.intechopen.com/chapters/45414
https://www.indianjournals.com/ijor.aspx?target=ijor:eaj&volume=54&issue=3and4&article=009
https://www.indianjournals.com/ijor.aspx?target=ijor:eaj&volume=54&issue=3and4&article=009
https://www.indianjournals.com/ijor.aspx?target=ijor:eaj&volume=54&issue=3and4&article=009
https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs181633
https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs181633


J. Geographical Studies, 5(2), 44-64, 2021.                     S. Raha et al. 

63 

 

under probabilistic linguistic term set for multi-criteria 

group decision-making problem. J Intell Fuzzy 

Syst, 36(6), 5783-5795. DOI: 

https://doi.org/10.3233/JIFS-181633 

Kumar, A., Sah, B., Singh, A. R., Deng, Y., He, X., Kumar, P. 

and Bansal, R. C., 2017. A review of multi criteria 

decision making (MCDM) towards sustainable 

renewable energy development. Renew Sust Energ 

Rev, 69, 596-609. DOI: 

https://doi.org/10.1016/j.rser.2016.11.191 

Kumari, S., Behera, M. D. and Tewari, H. R., 2010. 

Identification of potential ecotourism sites in West 

District, Sikkim using geospatial tools. Trop Ecol, 51(1), 

75-85.  

Kumru, M. and Kumru, P. Y., 2014. Analytic hierarchy 

process application in selecting the mode of transport for 

a logistics company. J Adv Transport, 48(8), 974-999. 

DOI: https://doi.org/10.1002/atr.1240  

Lee, S.-H., Choi, J.-Y., Yoo, S.-H. and Oh, Y. G., 2013. 

Evaluating spatial centrality for integrated tourism 

management in rural areas using GIS and network 

analysis. Tourism Management, 34, 14-24. DOI: 

https://doi.org/10.1016/j.tourman.2012.03.005 

Liao, H., Yu, J., Wu, X., Al-Barakati, A., Altalhi, A. and 

Herrera, F., 2019. Life satisfaction evaluation in 

earthquake-hit area by the probabilistic linguistic GLDS 

method integrated with the logarithm-multiplicative 

analytic hierarchy process. Int J Disast Risk 

Re, 38(101190). DOI: 

https://doi.org/10.1016/j.ijdrr.2019.101190 

Lin, C. and Kou, G., 2015. Bayesian revision of the individual 

pair-wise comparison matrices under consensus in AHP–

GDM. Applied Soft Computing, 35, 802-811. DOI: 

https://doi.org/10.1016/j.asoc.2015.02.041 

Mahdavi, A. and Niknejad, M., 2014. Site suitability 

evaluation for ecotourism using MCDM methods and 

GIS: Case study-Lorestan province, Iran. Journal of 

Biodiversity and Environmental Sciences, 4(6), 425-437. 

Mandal, M., Dandapath, P. K. and Shukla, J., 2013. Emerging 

dimension of coastal eco-tourism resources along the 

coast of West Bengal, India. International Journal of 

Advanced Research in Management and Social 

Sciences, 2(1), 58-73.  

Masoudi, M., Centeri, C., Jakab, G., Nel, L. and Mojtahedi, 

M., 2021. GIS-based multi-criteria and multi-objective 

evaluation for sustainable land-use planning (case study: 

Qaleh Ganj County, Iran) “landuse planning using mce 

and mola”. Int J Environ Res, 15(3), 457-474. DOI: 

https://doi.org/10.1007/s41742-021-00326-0 

Meseguer-Ruiz, O., Lopez-Bustins, J. A., Arbiol-Roca, L., 

Martin-Vide, J., Miró, J. and Estrela, M. J., 2021. 

Temporal changes in extreme precipitation and exposure 

of tourism in Eastern and South-Eastern Spain. Theor 

Appl Climatol, 144(1), 379-390. DOI: 

https://doi.org/10.1007/s00704-021-03548-6 

Mnini, P. and Ramoroka, T., 2020. Challenges of ecotourism 

and poverty alleviation in South Africa. International 

Journal of Economics and Finance Studies, 12(2), 184-

197. 

Mobaraki, O., Abdollahzadeh, M. and Kamelifar, Z., 2014. 

Site suitability evaluation for ecotourism using GIS and 

AHP: A case study of Isfahan Townships, 

Iran. Management Science Letters, 4(8), 1893-1898. 

DOI: http://dx.doi.org/10.5267/j.msl.2021.5.002 

Mohanty, P., 2008. Hotel Industry and Tourism in India. APH 

Publishing. 

Mondino, E. and Beery, T., 2019. Ecotourism as a learning 

tool for sustainable development. The case of Monviso 

Transboundary Biosphere Reserve, Italy. Journal of 

Ecotourism, 18(2), 107-121. DOI: 

https://doi.org/10.1080/14724049.2018.1462371 

Mosadeghi, R., Warnken, J., Tomlinson, R. and Mirfenderesk, 

H., 2015. Comparison of Fuzzy-AHP and AHP in a 

spatial multi-criteria decision-making model for urban 

land-use planning. Computers, Environment and Urban 

Systems, 49, 54-65. DOI: 

https://doi.org/10.1016/j.compenvurbsys.2014.10.001 

Musa, G. J., Chiang, P.-H., Sylk, T., Bavley, R., Keating, 

W.,Lakew, B., Tsou, H.-C. and Hoven, C. W., 2013. Use 

of GIS mapping as a public health tool-from cholera to 

cancer. Health Services Insights, 6, HSI-S10471. DOI: 

https://doi.org/10.4137%2FHSI.S10471 

Narasimmaraj, R., 2014. Carrying Capacity and Community 

Participation for Sustainable Nature Based Tourism in 

Ooty an Evaluative Study (Doctoral dissertation). 

Nicoletta, R. and Servidio, R., 2012. Tourists’ opinions and 

their selection of tourism destination images: An 

affective and motivational evaluation. Tourism 

Management Perspectives, 4, 19-27. DOI: 

https://doi.org/10.1016/j.tmp.2012.04.004 

Oladi, J. and Otghsara F. T., 2012. Feasibility study on 

ecotourism potential areas using remote sensing and 

geographic information system (Case study: Abbasabad 

forest area, Veresk, Iran). Caspian Journal of 

Environmental Sciences, 10(1), 83-90.  

Omarzadeh, D., Pourmoradian, S., Feizizadeh, B., Khallaghi, 

H., Sharifi, A. and Kamran, K. V., 2021. A GIS-based 

multiple ecotourism sustainability assessment of West 

Azerbaijan province, Iran. Journal of Environmental 

Planning and Management, 1-24. DOI: 

https://doi.org/10.1080/09640568.2021.1887827 

Oreski, D., 2012. Strategy development by using SWOT-

AHP. Tem Journal, 1(4), 283-291.   

Parthiban, P., Zubar, H. A. and Katakar, P., 2013. Vendor 

selection problem: A multi-criteria approach based on 

strategic decisions. Int J Prod Res, 51(5), 1535-

1548. DOI: 

https://doi.org/10.1080/00207543.2012.709644. 

Pawson, S., D'Arcy, P. and Richardson, S., 2017. The value of 

community-based tourism in Banteay Chhmar, 

Cambodia. Tourism Geographies, 19(3), 378-397. DOI: 

https://doi.org/10.1080/14616688.2016.1183143 

Pinho, M. and Marques, J., 2019. Business tourism in Porto: 

An empirical investigation of its potentialities and 

development challenges. International Journal of 

Tourism Cities. 7(1). 1-12. DOI: 

https://doi.org/10.1108/IJTC-05-2019-0071 

Rahimi, M. and Pazand, F., 2017. Pattern of the creative urban 

tourism in Iran by the use of (AHP). Innovation and 

Creativity in Human Science, 6(3), 97-124.  

Rahman, L. M., 2000. The Forest Act 1927. 

Rahman, M. H., Roy, B., Anik, S. I. and Fardusi, M. J., 2013. 

Ecotourism and protected area conservation in 

Bangladesh: A case study on understanding the visitors 

views on prospects and development. Journal of Forest 

and Environmental Science, 29(1), 15-28.  

Rahman, M., 2010. Application of GIS in Ecotourism 

Development: A case study in Sundarbans, Bangladesh. 

Mid Sweden University, Unpublished Thesis. 

ramos-quintana, f., tovar-sã¡nchez, e., saldarriaga-norena, h. 

and sotelo-nava, h., sanchez-hernandez, j. p.; castrejon-

godinez, m.-l., 2019. a cbrâ€ ahp hybrid method to 

support the decision-making process in the selection of 

https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs181633
https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs181633
https://content.iospress.com/articles/journal-of-intelligent-and-fuzzy-systems/ifs181633
https://www.sciencedirect.com/science/article/pii/S1364032116309479?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1364032116309479?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1364032116309479?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1364032116309479?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1364032116309479?via%3Dihub
http://www.tropecol.com/pdf/open/PDF_51_1/Jour.09.pdf
http://www.tropecol.com/pdf/open/PDF_51_1/Jour.09.pdf
http://www.tropecol.com/pdf/open/PDF_51_1/Jour.09.pdf
http://www.tropecol.com/pdf/open/PDF_51_1/Jour.09.pdf
https://onlinelibrary.wiley.com/doi/epdf/10.1002/atr.1240
https://onlinelibrary.wiley.com/doi/epdf/10.1002/atr.1240
https://onlinelibrary.wiley.com/doi/epdf/10.1002/atr.1240
https://www.sciencedirect.com/science/article/abs/pii/S0261517712000507?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517712000507?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517712000507?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0261517712000507?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212420919302912?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212420919302912?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212420919302912?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212420919302912?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212420919302912?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2212420919302912?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1568494615001428?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1568494615001428?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1568494615001428?via%3Dihub
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.651.9497.rep=rep1.type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.651.9497.rep=rep1.type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.651.9497.rep=rep1.type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.651.9497.rep=rep1.type=pdf
https://garph.co.uk/IJARMSS/Jan2013/5.pdf
https://garph.co.uk/IJARMSS/Jan2013/5.pdf
https://garph.co.uk/IJARMSS/Jan2013/5.pdf
https://garph.co.uk/IJARMSS/Jan2013/5.pdf
https://garph.co.uk/IJARMSS/Jan2013/5.pdf
https://link.springer.com/article/10.1007/s41742-021-00326-0
https://link.springer.com/article/10.1007/s41742-021-00326-0
https://link.springer.com/article/10.1007/s41742-021-00326-0
https://link.springer.com/article/10.1007/s41742-021-00326-0
https://link.springer.com/article/10.1007/s41742-021-00326-0
https://link.springer.com/article/10.1007%2Fs00704-021-03548-6
https://link.springer.com/article/10.1007%2Fs00704-021-03548-6
https://link.springer.com/article/10.1007%2Fs00704-021-03548-6
https://link.springer.com/article/10.1007%2Fs00704-021-03548-6
https://link.springer.com/article/10.1007%2Fs00704-021-03548-6
https://www.sobiad.org/eJOURNALS/journal_IJEF/archieves/IJEF-2020-2/p-mnini.pdf
https://www.sobiad.org/eJOURNALS/journal_IJEF/archieves/IJEF-2020-2/p-mnini.pdf
https://www.sobiad.org/eJOURNALS/journal_IJEF/archieves/IJEF-2020-2/p-mnini.pdf
https://www.sobiad.org/eJOURNALS/journal_IJEF/archieves/IJEF-2020-2/p-mnini.pdf
http://www.growingscience.com/msl/Vol11/msl_2021_68.pdf
http://www.growingscience.com/msl/Vol11/msl_2021_68.pdf
http://www.growingscience.com/msl/Vol11/msl_2021_68.pdf
http://www.growingscience.com/msl/Vol11/msl_2021_68.pdf
https://www.tandfonline.com/doi/full/10.1080/14724049.2018.1462371
https://www.tandfonline.com/doi/full/10.1080/14724049.2018.1462371
https://www.tandfonline.com/doi/full/10.1080/14724049.2018.1462371
https://www.tandfonline.com/doi/full/10.1080/14724049.2018.1462371
https://www.sciencedirect.com/science/article/pii/S0198971514001100?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971514001100?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971514001100?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971514001100?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0198971514001100?via%3Dihub
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Musa,%20G.%20J.,%20Chiang,%20P.-H.,%20Sylk,%20T.,%20Bavley,%20R.,%20Keating,%20W.,Lakew,%20B.,%20Tsou,%20H.-C.%20and%20Hoven,%20C.%20W.,%202013.%20Use%20of%20GIS%20mapping%20as%20a%20public%20health%20tool-from%20cholera%20to%20cancer. Health%20Services%20Insights, 6,%20HSI-S10471.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Musa,%20G.%20J.,%20Chiang,%20P.-H.,%20Sylk,%20T.,%20Bavley,%20R.,%20Keating,%20W.,Lakew,%20B.,%20Tsou,%20H.-C.%20and%20Hoven,%20C.%20W.,%202013.%20Use%20of%20GIS%20mapping%20as%20a%20public%20health%20tool-from%20cholera%20to%20cancer. Health%20Services%20Insights, 6,%20HSI-S10471.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Musa,%20G.%20J.,%20Chiang,%20P.-H.,%20Sylk,%20T.,%20Bavley,%20R.,%20Keating,%20W.,Lakew,%20B.,%20Tsou,%20H.-C.%20and%20Hoven,%20C.%20W.,%202013.%20Use%20of%20GIS%20mapping%20as%20a%20public%20health%20tool-from%20cholera%20to%20cancer. Health%20Services%20Insights, 6,%20HSI-S10471.
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Musa,%20G.%20J.,%20Chiang,%20P.-H.,%20Sylk,%20T.,%20Bavley,%20R.,%20Keating,%20W.,Lakew,%20B.,%20Tsou,%20H.-C.%20and%20Hoven,%20C.%20W.,%202013.%20Use%20of%20GIS%20mapping%20as%20a%20public%20health%20tool-from%20cholera%20to%20cancer. Health%20Services%20Insights, 6,%20HSI-S10471.
https://www.sciencedirect.com/science/article/abs/pii/S2211973612000359?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973612000359?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973612000359?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973612000359?via%3Dihub
https://cjes.guilan.ac.ir/article_1089_0199dc578a7776c8cb82322a0ddaf662.pdf
https://cjes.guilan.ac.ir/article_1089_0199dc578a7776c8cb82322a0ddaf662.pdf
https://cjes.guilan.ac.ir/article_1089_0199dc578a7776c8cb82322a0ddaf662.pdf
https://cjes.guilan.ac.ir/article_1089_0199dc578a7776c8cb82322a0ddaf662.pdf
https://cjes.guilan.ac.ir/article_1089_0199dc578a7776c8cb82322a0ddaf662.pdf
https://www.tandfonline.com/doi/abs/10.1080/09640568.2021.1887827?journalCode=cjep20
https://www.tandfonline.com/doi/abs/10.1080/09640568.2021.1887827?journalCode=cjep20
https://www.tandfonline.com/doi/abs/10.1080/09640568.2021.1887827?journalCode=cjep20
https://www.tandfonline.com/doi/abs/10.1080/09640568.2021.1887827?journalCode=cjep20
https://www.tandfonline.com/doi/abs/10.1080/09640568.2021.1887827?journalCode=cjep20
https://doi.org/10.1080/09640568.2021.1887827
https://www.temjournal.com/documents/vol1no4/pdf/Strategy%20development%20by%20using%20SWOT%20-%20AHP.pdf
https://www.temjournal.com/documents/vol1no4/pdf/Strategy%20development%20by%20using%20SWOT%20-%20AHP.pdf
https://www.tandfonline.com/doi/abs/10.1080/00207543.2012.709644
https://www.tandfonline.com/doi/abs/10.1080/00207543.2012.709644
https://www.tandfonline.com/doi/abs/10.1080/00207543.2012.709644
https://www.tandfonline.com/doi/abs/10.1080/00207543.2012.709644
https://www.tandfonline.com/doi/abs/10.1080/14616688.2016.1183143?journalCode=rtxg20
https://www.tandfonline.com/doi/abs/10.1080/14616688.2016.1183143?journalCode=rtxg20
https://www.tandfonline.com/doi/abs/10.1080/14616688.2016.1183143?journalCode=rtxg20
https://www.emerald.com/insight/content/doi/10.1108/IJTC-05-2019-0071/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJTC-05-2019-0071/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJTC-05-2019-0071/full/html
https://www.emerald.com/insight/content/doi/10.1108/IJTC-05-2019-0071/full/html
https://www.sid.ir/En/Journal/Viewpaper.Aspx?Id=522060
https://www.sid.ir/En/Journal/Viewpaper.Aspx?Id=522060
https://www.sid.ir/En/Journal/Viewpaper.Aspx?Id=522060
https://www.koreascience.or.kr/article/JAKO201312855328452.pdf
https://www.koreascience.or.kr/article/JAKO201312855328452.pdf
https://www.koreascience.or.kr/article/JAKO201312855328452.pdf
https://www.koreascience.or.kr/article/JAKO201312855328452.pdf
https://www.koreascience.or.kr/article/JAKO201312855328452.pdf
https://www.diva-portal.org/smash/get/diva2:326461/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:326461/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:326461/FULLTEXT01.pdf
https://www.mdpi.com/2071-1050/11/20/5649
https://www.mdpi.com/2071-1050/11/20/5649
https://www.mdpi.com/2071-1050/11/20/5649
https://www.mdpi.com/2071-1050/11/20/5649


J. Geographical Studies, 5(2), 44-64, 2021.                     S. Raha et al. 

64 

 

environmental management actions. Sustainability, 

11(20), 1-30. DOI: https://doi.org/10.3390/su11205649 

Ranasinghe, J. P. R. C., Danthanarayana, C. P., Ranaweera, R. 

A. A. K. and Idroos, A. A., 2020. Role of destination 

smartness in shaping tourist satisfaction: A SEM based 

on technological attributes in Sri Lanka. IOP Conference 

Series: Earth and Environmental Science. 511 012001. 

Ray, N., Dash, D. K., Sengupta, P. P. and Ghosh, S., 2012. 

Rural tourism and its impact on socioeconomic 

condition: Evidence from West Bengal, India. Global 

Journal of Business Research, 6(2), 11-22.  

Reza, A. A. and Hasan, M. K., 2019. Forest biodiversity and 

deforestation in Bangladesh: The latest update. In Forest 

Degradation Around the World. IntechOpen. 

Ronizi, S. R. A., Mokarram, M. and Negahban, S., 2020. 

Utilizing multi-criteria decision to determine the best 

location for the ecotourism in the east and central of Fars 

province, Iran. Land Use Policy, 99, 105095. DOI: 

https://doi.org/10.1016/j.landusepol.2020.105095 

Roque Guerrero, J. V., Teixeira Gomes, A. A., de Lollo, J. A., 

and Moschini, L. E., 2020. Mapping potential zones for 

ecotourism ecosystem services as a tool to promote 

landscape resilience and development in a Brazilian 

Municipality. Sustainability, 12(24), 10345. DOI: 

https://doi.org/10.3390/su122410345 

Ryngnga, P. K., 2008. Ecotourism prioritization: A geographic 

information system approach. South Asian Journal of 

Tourism and Heritage, 1(1), 49-56. 

Saaty, T. L., 1980. The analytic hierarchy process: Planning, 

priority setting, resource allocation. McGraw Hill, New 

York. 

Sahani, N., 2019a. Application of analytical hierarchy process 

and GIS for ecotourism potentiality mapping in Kullu 

District, Himachal Pradesh, India. Environment, 

Development and Sustainability, 1-25. DOI: 

https://doi.org/10.1007/s10668-019-00470-w 

Sahani, N., 2019b. Assessment of ecotourism potentiality in 

GHNPCA, Himachal Pradesh, India, using remote 

sensing, GIS and MCDA techniques. Asia-Pacific 

Journal of Regional Science, 3(2), 623-646. DOI: 

https://doi.org/10.1007/s41685-019-00116-9 

Shakeel, T., 2001. Amrita Shergil and her 

Contemporaries (Doctoral dissertation, Aligarh Muslim 

University). 

Sharpley, R., 2014. Sustainability: A Barrier to Tourism 

Development?. In Tourism and Development (428-452). 

Channel View Publications. 

Singh, T. V., 2017. Tourism and development: Not an easy 

alliance. In Tourism and Economic Development (30-

41). Routledge. 

Sinha, A., 2017. Terracotta Temples of Birbhum: An Ethno‐

archaeological Prospect. Heritage: Journal of 

Multidisciplinary Studies in Archaeology, 5(1), 676-697. 

Skibins, J. C., Powell, R. B., and Hallo, J. C., 2013. Charisma 

and conservation: Charismatic megafauna's influence on 

safari and zoo tourists' pro-conservation 

behaviors. Biodivers Conserv, 22(4), 959-982. DOI: 

https://doi.org/10.1007/s10531-013-0462-z 

Som, K. S. and Mishra, R. P., 2014. Literacy and their 

differential in West Bengal. International Journal of 

Science and Research, 3(6), 1537-1545. 

Soni, G., Vinayak, K. and Tyagi, A., 2017. A multi-criteria 

decision model for the selection of professional service 

innovative organization. International Journal of 

Services and Operations Management, 27(2), 167-189. 

DOI: https://doi.org/10.1504/IJSOM.2017.083762 

Souza, L. H., Kastenholz, E., Barbosa, M. d. L. A. and 

Carvalho, M. S. e. S. C., 2019. Tourist experience, 

perceived authenticity, place attachment and loyalty 

when staying in a peer-to-peer 

accommodation. International Journal of Tourism 

Cities. 6 (1). 27-52. DOI: https://doi.org/10.1108/IJTC-

03-2019-0042 

Stronza, A. L., Hunt, C. A. and Fitzgerald, L. A., 2019. 

Ecotourism for conservation? Annu Rev Env Resour, 44. 

Suddin, S., 2017. Resources of Boti Village (Timor Island) for 

the ecotourism development. Journal of Indonesian 

Tourism and Development Studies, 5(2), 107-112. 

Sudha, P., Somashekhar, H. I., Rao, S. and Ravindranath, N. 

H., 2003. Sustainable biomass production for energy in 

India. Biomass and Bioenergy, 25(5), 501-515. DOI: 

https://doi.org/10.1016/S0961-9534(03)00087-4 

Sun, C.-C., 2010. A performance evaluation model by 

integrating fuzzy AHP and fuzzy TOPSIS methods. 

Expert Systems and Applications, 37(12), 7745-

7754. https://doi.org/10.1016/j.eswa.2010.04.066  

Taye, B., Gebre, S. L., Gemeda, D. O. and Getahun, K., 2019. 

Using geospatial techniques in the selection of potential 

ecotourism sites in Menz-geramidir district, 

Ethiopia. Ghana Journal of Geography, 11(1), 201-227.  

Tomlinson, R. F., 2007. Thinking about GIS: geographic 

information system planning for managers. ESRI, Inc. 

Torras, M., 2019. Welfare, Inequality and Resource Depletion: 

A Reassessment of Brazilian Economic Growth. 

Routledge. 

Ullah, K. M. and Hafiz, R., 2014. Finding suitable locations 

for ecotourism development in Cox’s Bazar using 

geographical information system and analytical 

hierarchy process. Geocarto International, 29(3), 256-

267. DOI: 

https://doi.org/10.1080/10106049.2012.760005 

Wanyonyi, J. W., Imwati, A. and Boitt, M., 2016. GIS in 

analysis of potential sites for ecotourism–a case study of 

Kwale County. IOSR Journal of Environmental Science, 

Toxicology and Food Technology, 10(10), 43-49.  

West, O., 2014. Chapter two assessment of the ecological 

footprint of agricultural land use of West Bengal, India 

Biswajit Ghosh And Namita Chakma. Development, 

Environment and Sustainable Livelihood, 24. 

Western, D., 1993. Defining ecotourism. K. Lindberg. D. 

Hawkins (Eds.), Ecotourism: A Guide for Planners and 

Managers. The Ecotourism Society, North Bennington. 

Wickramasinghe, K., 2013. Environmental Management 

Practices in the Hotel Sector in Sri Lanka. International 

Conference on Hospitality and Tourism Management, 

144. 155.  

Yang, Y., Tang, J., Luo, H. and Law, R., 2015. Hotel location 

evaluation: A combination of machine learning tools and 

web GIS. Int J Hosp Manag, 47, 14-24. DOI: 

https://doi.org/10.1016/j.ijhm.2015.02.008 

Zabihi, H., Alizadeh, M., Wolf, I. D., Karami, M., Ahmad, A. 

and Salamian, H., 2020. A GIS-based fuzzy-analytic 

hierarchy process (F-AHP) for ecotourism suitability 

decision making: A case study of Babol in Iran. Tourism 

Management Perspectives, 36 (100726). DOI: 

https://doi.org/10.1016/j.tmp.2020.100726 

Zabihi, M., Mirchooli, F., Motevalli, A., Darvishan, A. K., 

Pourghasemi, H. R., Zakeri, M. A. and Sadighi, F., 2018. 

Spatial modelling of gully erosion in Mazandaran 

Province, northern Iran. Catena, 161, 1-13. DOI: 

https://doi.org/10.1016/j.catena.2017.10.010

  ****** 

https://www.mdpi.com/2071-1050/11/20/5649
https://www.mdpi.com/2071-1050/11/20/5649
https://doi.org/10.3390/su11205649
https://iopscience.iop.org/article/10.1088/1755-1315/511/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/511/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/511/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/511/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/511/1/012001
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1945433
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1945433
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1945433
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1945433
https://www.intechopen.com/chapters/68528
https://www.intechopen.com/chapters/68528
https://www.intechopen.com/chapters/68528
https://www.sciencedirect.com/science/article/abs/pii/S0264837720311376?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0264837720311376?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0264837720311376?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0264837720311376?via%3Dihub
https://www.mdpi.com/2071-1050/12/24/10345
https://www.mdpi.com/2071-1050/12/24/10345
https://www.mdpi.com/2071-1050/12/24/10345
https://www.mdpi.com/2071-1050/12/24/10345
https://www.mdpi.com/2071-1050/12/24/10345
https://link.springer.com/article/10.1007%2Fs10668-019-00470-w
https://link.springer.com/article/10.1007%2Fs10668-019-00470-w
https://link.springer.com/article/10.1007%2Fs10668-019-00470-w
https://link.springer.com/article/10.1007%2Fs10668-019-00470-w
https://doi.org/10.1007/s10668-019-00470-w
https://link.springer.com/article/10.1007%2Fs41685-019-00116-9
https://link.springer.com/article/10.1007%2Fs41685-019-00116-9
https://link.springer.com/article/10.1007%2Fs41685-019-00116-9
https://link.springer.com/article/10.1007%2Fs41685-019-00116-9
http://www.heritageuniversityofkerala.com/JournalPDF/Volume5/48.pdf
http://www.heritageuniversityofkerala.com/JournalPDF/Volume5/48.pdf
http://www.heritageuniversityofkerala.com/JournalPDF/Volume5/48.pdf
https://link.springer.com/article/10.1007%2Fs10531-013-0462-z
https://link.springer.com/article/10.1007%2Fs10531-013-0462-z
https://link.springer.com/article/10.1007%2Fs10531-013-0462-z
https://link.springer.com/article/10.1007%2Fs10531-013-0462-z
http://www.iosrjournals.org/iosr-jhss/papers/Vol20-issue9/Version-3/A020930119.pdf
http://www.iosrjournals.org/iosr-jhss/papers/Vol20-issue9/Version-3/A020930119.pdf
http://www.iosrjournals.org/iosr-jhss/papers/Vol20-issue9/Version-3/A020930119.pdf
https://www.inderscience.com/info/inarticle.php?artid=83762
https://www.inderscience.com/info/inarticle.php?artid=83762
https://www.inderscience.com/info/inarticle.php?artid=83762
https://www.inderscience.com/info/inarticle.php?artid=83762
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Souza,%20L.%20H.,%20Kastenholz,%20E.,%20Barbosa,%20M.%20d.%20L.%20A.%20and%20Carvalho,%20M.%20S.%20e.%20S.%20C.,%202019.%20Tourist%20experience,%20perceived%20authenticity,%20place%20attachment%20and%20loyalty%20when%20staying%20in%20a%20peer-to-peer%20accommodation. International%20Journal%20of%20Tourism%20Cities.%206%20(1).%2027-52
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Souza,%20L.%20H.,%20Kastenholz,%20E.,%20Barbosa,%20M.%20d.%20L.%20A.%20and%20Carvalho,%20M.%20S.%20e.%20S.%20C.,%202019.%20Tourist%20experience,%20perceived%20authenticity,%20place%20attachment%20and%20loyalty%20when%20staying%20in%20a%20peer-to-peer%20accommodation. International%20Journal%20of%20Tourism%20Cities.%206%20(1).%2027-52
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Souza,%20L.%20H.,%20Kastenholz,%20E.,%20Barbosa,%20M.%20d.%20L.%20A.%20and%20Carvalho,%20M.%20S.%20e.%20S.%20C.,%202019.%20Tourist%20experience,%20perceived%20authenticity,%20place%20attachment%20and%20loyalty%20when%20staying%20in%20a%20peer-to-peer%20accommodation. International%20Journal%20of%20Tourism%20Cities.%206%20(1).%2027-52
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Souza,%20L.%20H.,%20Kastenholz,%20E.,%20Barbosa,%20M.%20d.%20L.%20A.%20and%20Carvalho,%20M.%20S.%20e.%20S.%20C.,%202019.%20Tourist%20experience,%20perceived%20authenticity,%20place%20attachment%20and%20loyalty%20when%20staying%20in%20a%20peer-to-peer%20accommodation. International%20Journal%20of%20Tourism%20Cities.%206%20(1).%2027-52
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Souza,%20L.%20H.,%20Kastenholz,%20E.,%20Barbosa,%20M.%20d.%20L.%20A.%20and%20Carvalho,%20M.%20S.%20e.%20S.%20C.,%202019.%20Tourist%20experience,%20perceived%20authenticity,%20place%20attachment%20and%20loyalty%20when%20staying%20in%20a%20peer-to-peer%20accommodation. International%20Journal%20of%20Tourism%20Cities.%206%20(1).%2027-52
file:///D:/Draft/Journals/Geography/2021/Issue2/GCJ5M557/Composed/Souza,%20L.%20H.,%20Kastenholz,%20E.,%20Barbosa,%20M.%20d.%20L.%20A.%20and%20Carvalho,%20M.%20S.%20e.%20S.%20C.,%202019.%20Tourist%20experience,%20perceived%20authenticity,%20place%20attachment%20and%20loyalty%20when%20staying%20in%20a%20peer-to-peer%20accommodation. International%20Journal%20of%20Tourism%20Cities.%206%20(1).%2027-52
https://www.annualreviews.org/doi/pdf/10.1146/annurev-environ-101718-033046
https://www.annualreviews.org/doi/pdf/10.1146/annurev-environ-101718-033046
https://ejournal.ukm.my/gmjss/article/view/18263/5755
https://ejournal.ukm.my/gmjss/article/view/18263/5755
https://ejournal.ukm.my/gmjss/article/view/18263/5755
https://www.sciencedirect.com/science/article/abs/pii/S0961953403000874?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0961953403000874?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0961953403000874?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0957417410003660?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0957417410003660?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0957417410003660?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0957417410003660?via%3Dihub
https://www.ajol.info/index.php/gjg/article/view/186829
https://www.ajol.info/index.php/gjg/article/view/186829
https://www.ajol.info/index.php/gjg/article/view/186829
https://www.ajol.info/index.php/gjg/article/view/186829
https://www.tandfonline.com/doi/abs/10.1080/10106049.2012.760005
https://www.tandfonline.com/doi/abs/10.1080/10106049.2012.760005
https://www.tandfonline.com/doi/abs/10.1080/10106049.2012.760005
https://www.tandfonline.com/doi/abs/10.1080/10106049.2012.760005
https://www.tandfonline.com/doi/abs/10.1080/10106049.2012.760005
https://d1wqtxts1xzle7.cloudfront.net/33914434/ICOHT-2013-proceeding-book-with-cover-page-v2.pdf
https://d1wqtxts1xzle7.cloudfront.net/33914434/ICOHT-2013-proceeding-book-with-cover-page-v2.pdf
https://d1wqtxts1xzle7.cloudfront.net/33914434/ICOHT-2013-proceeding-book-with-cover-page-v2.pdf
https://d1wqtxts1xzle7.cloudfront.net/33914434/ICOHT-2013-proceeding-book-with-cover-page-v2.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0278431915000316?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0278431915000316?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0278431915000316?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973620300933?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973620300933?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973620300933?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973620300933?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S2211973620300933?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0341816217303351?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0341816217303351?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0341816217303351?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0341816217303351?via%3Dihub
https://doi.org/10.1016/j.catena.2017.10.010

	1 INTRODUCTION
	2 METHODOLOGY AND DATABASE
	2.1 Study Area
	2.2 Data
	2.3 Analytic Hierarchy Process (AHP) Procedure
	2.3.1 Preparation of Hierarchical Methodological Framework
	2.3.2 Formulation of Pair-Wise Comparison Matrices
	2.3.3 Application of Weighted Linear Algorithm

	2.4 Classification of Ecotourism Potentiality Map
	2.5 Criterions
	2.5.1 Physical Parameters
	2.5.1.1 Slope
	2.5.1.2  Aspect
	2.5.1.3 Relief
	2.5.1.4  Drainage Density
	2.5.1.5  Rainfall

	2.5.2 Social Parameters
	2.5.2.1  Population Density
	2.5.2.2  Population Growth

	2.5.3  Availability of Scenic Beauty and Infrastructures (ASI)
	2.5.3.1  Reserved Forests
	2.5.3.2  Protected Forests
	2.5.3.3  Unclassified Forests (UCF)
	2.5.3.4  District wise Number of Tourist Destinations
	2.5.3.5  District Wise Average Duration of Stay (days)
	2.5.3.6 Number of Accommodation Units
	2.5.3.7 Occupancy Rate
	2.5.3.8 Road Densities
	2.5.3.9 Road Proximity



	3 ECOTOURISM POTENTIAL ZONES
	3.1 High Potential Zone
	3.2 Moderate Potential Zone
	3.3 Low Potential Zone

	4 CONCLUSION
	ACKNOWLEDGMENTS
	ABBREVIATIONS
	CONFLICT OF INTEREST
	REFERENCES

