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Abstract 
Strategic assessments are a landscape scale assessment and unlike project-by-project 
assessments which look at individual actions, they can consider a much broader set 
of issues; for example, a large urban growth area that will be developed over many 
years or a fire management policy across a broad landscape. Wetlands are important 
and effective ecosystems for biodiversity protection and improving environmental 
conditions. Bird watching as tourism and ecotourism activity is a complex process 
which it is compatible with conservation of wetlands and other aquatic zones. In this 
research, combination of SWOT analysis and FAHP method base on strategic fuzzy 
assessment are used for bird watch zoning in Bazangan Lake. By making internal and 
external matrix for SWOT factors, existing condition was in competitive strategies 
(ST) in the study area. Offered strategies in this condition were environment restora-
tion to increase in environment resilience against hazards (natural and human), 
avoiding of land use and land cover changes and presence of ecotourism responsibly 
especially Bird watching. The sensitivity analysis results did not show any difference 
within the results of the present study and it was suitable and valid to use for similar 
situations. Base on the presented medium and short term strategies, it needed to have 
a short time training program to inform and empower local communities to wet-
lands partnership management by sharing them in the getting benefits in Bazangan 
Lake. By using the preferred frame in this study, decision makers can plan for each 
lake, dam and wetland and determine the best areas for tourist activities like bird 
watching. Conservation, protection and restoration of environment with its wildlife 
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are guaranteed by using fuzzy assessment to provide reasonable strategies. 
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1. Introduction 

Strategic assessments are landscape scale assessments and unlike project-by-project as-
sessments which look at individual actions, they can consider a much broader set of ac-
tions, for example, a large urban growth area that will be developed over many years, or 
a fire management policy across a broad landscape. In the recent years, decisions are 
made in increasingly complex environments, as Multi-Criteria Decision-Making (MC- 
DM) problems and stakeholders have dealt with many issues. The aim of MCDM is to 
give solutions and propose the best or a set of good alternative(s) for solving the prob-
lems with multiple criteria. The results will be affected by decision makers’ priorities 
during giving ranks to the criteria and sub criteria [1] [2]. 

Wetlands are the most diverse ecosystems and have important functions that include 
important role in the water cycle, erosion control, water treatment, reuse of elements, 
the transition zone between land and water ecosystems, absorbing and converting of 
the chemical and biological ingredient, safe place for wildlife especially endangered 
species and suitable place for tourism such as wildlife tourism [3] [4]. The wildlife 
tourism process can be occurred according to tourists’ motivations [5] [6] such as 
whale and dolphin tourism, bird watching, safari tours, butterfly watching holidays, 
polar bear viewing and general nature-orientated tours to observe reptiles, insects, and 
plants. 

Assessment of a wetland ecosystem is to analyze the possible effects on the changing 
biodiversity of the particular wetland under environmental factors on a regional scale. 
The major threats to proper management of wetlands are excessive usage of technology 
and lack of knowledge among different stakeholder’s viz. farmers, conservationists and 
recreationists. 

Bird watching is an activity base on the nature-based tourism, which is correlated 
with the direct enjoyment of intact some deal phenomenon of nature. Cause of this 
treatment is getting to touch with nature, escape the stresses of daily life, and enjoy 
views of natural landscapes and wildlife [7]. Importance of Bird watching has grown in 
the recent decades as a new branch of ecological tourism. Not only it helps for eco-
nomic development and environmental management to rural areas, but also it emerges 
as one of the most important ecologically and sustainable classes of wildlife tourism. 
Bird watching requires at the least equipment to start and a minimum level of physical 
ability to present and participate. 

In recent years, different types of models have evolved for strategic planning and 
land evaluation. Among these models, SWOT (Strength, Weaknesses, Opportunities, 
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Threats) is used more than others specially in field of the ecotourism strategic planning 
[8] [9], detecting land use change [10], regional assessment [11], and the planning and 
management of wetlands and coastal areas. By combination SWOT analysis and 
MCDA (e.g. AHP (Analytical Hierarchy Process), ANP (Analytical Network Process) 
and FAHP (Fuzzy Analytical Hierarchy Process)) can improve prioritizing of strategic 
alternatives [12]. This combination is used in various fields such as forestry [13] [14] 
[15] and tourism [16]. 

Turning attention to the applied aspect of Fuzzy AHP technique in the literature, it 
has been applied by many researchers for making decision in different fields. Some re-
cent examples of Fuzzy AHP applications can be considered next [17]. [18] developed a 
modified Fuzzy AHP for the project risk assessment. [19] applied Fuzzy extended AHP 
methodology on shipping registry selection in the Turkish maritime industry. [20] con-
sidered a holistic approach using the FAHP to find priority sequence of alternatives and 
obtain the key success factors for the selection of appropriate sites of wind farms. [21] 
used a Fuzzy analytic hierarchy process for multiple criteria ABC inventory classifica-
tion in a large power engineering company of Bangladesh. [22] proposed a Fuzzy AHP 
based approach to select the optimal alternative for construction of an underground 
dam in Iran’s Kerman province. [23] applied a Fuzzy AHP approach for supplier selec-
tion in a gear motor company in Turkey. [24] used a Fuzzy AHP approach for choosing 
of measuring instrument for engineering college selection in India. Anvary [25] applied 
a Fuzzy Hierarchal Analysis Process (FAHP) for evaluation of the effects of Informa-
tion Technology (IT) capabilities on the quality of customer service process in Iranian 
insurance companies.  

Iran located in Middle East region and has 1.6 million Km2 area with more than 70 
million people and a wide range of climatic conditions. With more than 7000 years of 
continuous civilization, Iran is endowed with numerous historical and cultural attrac-
tions. In addition, since Iran is allocated first among 105 important area for domestic, 
overwintering and breeding birds [26], it has suitable positions to introduce and attract 
the wildlife tourism industry.  

The purpose of this research is based on strategic fuzzy assessment to environmental 
planning. Because of the wetlands importance and it sensitivity in face of changing, Ba-
zangan lake was analyzed by all kinds of attractive to bird watch zoning. Base of it in 
this study, expressing purposes emphasized on strategic pattern of fuzzy assessment 
and provided short and medium terms strategies base on SWOT matrix. Provided Re-
sults were based on sustainable development and it can determine the best strategies for 
referring suitable areas of wildlife tourism. Also, this study can provide appropriate 
management strategies base on fuzzy assessment to future of Bazangan Lake and even 
for every lake in general. 

2. Materials and Methods 
2.1. Study Area 

Bazangan Lake is national natural heritage in Iran and the largest natural Lake in nor- 
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thern east of Iran which it located in close to Sarakhs in geographical coordinates 
36˚19'6" to 36˚18'36"N and 60˚29'5" to 60˚28'32"E (e.g. Figure 1). Total study area is 
4331 ha that include 320 ha water body and its average elevation is 850 m a.s.l. Bazan-
gan climate is generally semi-arid. In according to the MW (Mediterranean wetlands) 
and Ramsar classifications this lake is classified in LW (Lacustrine wetland) class and Q 
group that include permanent brackish and saline lakes, respectively [27]. In addition, 
this Lake is important habitat for birds for overwintering and Breeding [28]. For un-
derstanding of present study level, a framework by describing steps of study is brought 
in Figure 2. 
 

 
Figure 1. Location of Lake Bazangan in Khorasan Razavi province. 
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Figure 2. A framework by describing steps of present study. 

2.2. Determining the Appropriate Strategies and Sites for Bazangan  
Lake Wildlife Tourism 

In this study, a combination of SWOT strategic analysis and FAHP was used to make 
strategic management perspective of wildlife tourism in Bazangan Lake to reach stra-
tegic fuzzy assessment. 

By literature review and interviews, the strengths, weaknesses, opportunities and 
threats factors as well their preference were assigned and categorized [29] [30] [31]. Af-
ter screening on selected SWOT factors, pair wise comparisons are carried out sepa-
rately by questionnaire base on FAHP model. These comparisons were happened with-
in each SWOT group on Likert scale that is showed in Table 1. The TFNs (Triangular  
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Table 1. Linguistic variables for triangular fuzzy number base on this study (Chen & Hwang, 
1992). 

Linguistic variables Triangular fuzzy numbers Reciprocal triangular fuzzy numbers 

Exactly equal important (1, 1, 1) (1, 1, 1) 

Very low important (1/2, 1, 3/2) (2/3, 1, 2) 

Low important (1, 3/2, 2) (1/2, 2/3, 1) 

Medium important (3/2, 2, 5/2) (2/5,1/2,2/3) 

High important (2, 5/2, 3) (1/3, 2/5, 1/2) 

Very High important (5/2, 2, 7/2) (2/7, 1/3, 2/5) 

 
fuzzy number) used in the pair-wise comparison are defined by three real numbers ex-
pressed as a triple (l, m, u) where l ≤ m ≤ u for describing the fuzzy logic. 

After determining the weight of each factor in each questionnaire, geometric average 
of them were calculated (to reduce errors and increase reliability) and the scores which 
they were higher than the average, identified as the most important factors. In other to 
this, the relative importance weights of evaluation criteria were calculated by FAHP 
based on Table 1 that is one of the commonly used preferences scale [32].  

Alternatives (regional spots) suitable zones for bird watching which they were ob-
tained by SWOT analysis were calculated by WLC (Weighted Linear Combination) and 
OWA (Ordered Weighting Averaging) methods. To ensure the applicability of the 
WLC model for other similar areas and situations, OWA methods was applied by 
changing in its global weights. More ever of applying the basic weights in Weighted Li-
near Combination (WLC), ranking weights are also applied in OWA method. 

In addition, sensitivity analysis has been done by alteration in input sub factors and 
their relative importance weights. Results of comparison among different applying 
global weights and sensitivity analysis on suitable area for bird watching are presented 
in this study that help to judge on the basis of changes in WLC and OWA results. If the 
result will be same this method is beneficial for strategic fuzzy assessment and it can use 
in other area for wildlife zoning too (Figure 2). 

On the base of regional circumstances and interactions between factors, triangular 
fuzzy numbers were used to calculate fuzzy weights for this study base on doing studies 
like [33]. The process of weights and consistency ratio calculating are summarized in 
below five steps [34]. 

The first step: Table 1 was used to develop a fuzzy composite on each objective. As 
mentioned, the TFNs which they used in the pair-wise comparison are defined by three 
real numbers expressed as a triple (l, m, u) where l ≤ m ≤ u are brought for describing 
the fuzzy logic. Fuzzy values ( 1 2, , , m

gi gi giA A A… ) are calculated for I object of m ideal that 
is described in Equation 1 [35] [36]. 

Equation 1: 
1

1 1 1
m j n m j

i i gi i i giS A A
−

= = = = ∑ × ∑ ∑   

The second step: This stage involved determining the degree of preference for two 
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fuzzy numbers (Si vs. SK). To determine the degree of preference, Equation 2 is used to 
calculate the minimum amount for each computation [37] [38]. 

Equation 2: ( ) ( ) ( ){ }( )min ,
i k

x y
i k x y S SV S S SUP α α≥≥ =  

In this step, for determining the minimum amount, the Equation 3 was used. As 
shown in (e.g. Figure 3) [39], the value of d is the biggest point between 

kSα  and 
iSα  

that demonstrate a minimum of two fuzzy numbers. 

Equation 3: ( ) ( )
( )
( )

( ) ( )

1
0

i

i k

i k S k i

k i

i i k k

if m m
V S S d if l u

l u
Otherwise

m u m l

α

 
 ≥ 
 ≥ = = ≥
 

− 
 − − − 

 

The third step: To determine the degree of priority and feasibility of a convex fuzzy 
number (S) that is greater than convex fuzzy number k (Si), Equation 4 was assisted to 
calculate fuzzy weights vector (Equation 5) [40] [41]. This equation can help to reach 
fuzzy assessment base of strategic purposes. 

Equation 4: 1,2, ,i k= …  

( ) ( ) ( )( )
( ) ( ) ( )( ) ( ) ( )

2 1

1 2

1, , ,

min , , , min

≥ = ≥ ≥

= ≥ ≥ ≥ = ≥ = ′

� �

� k

k k

i i

V S S S S V S S S S

V S S V S S V S S V S S d A

， ，
 

Equation 5: ( ) ( ) ( )( )1 2, ,. .., nW d A d A d A′ ′ ′ ′=  

The fourth step: To have crisp weights vector, W' vector was converted for defuzzifi-
cation weights vector (W) (Equation 6). 

Equation 6: ( ) ( ) ( )( )1 2, ,. .., nW d A d A d A=  

Finally, in the fifth step to ensure the each paired comparison compatibility, CR 
(Consistency Ratio) was calculated. For this purpose, instruction of classical AHP and 
equal crisp number of each fuzzy number (e.g. Table 1) was applied that is referred by 
[42] [43] [44] [45]. 

3. Sensitivity Analysis 

Sensitivity analyses are valuable tools for identifying important parameters of model 
 

 
Figure 3. D point position between Skα and Siα (Zhu, K. et al., 1999). 
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that it is referred by [46] [47] [48] [49] [50]. Among all categories of risks, the opera-
tional risk category receives the highest priority weight. Therefore, it is capable enough 
to influence the other categories of risk. Based on the study of [28] suggested that small 
changes in relative weights would give large changes in the final ranking [28]. As, hu-
man judgment input is utilized to calculate the weights for the listed categories of risks 
and specific risks, thereby, it is recommended to test the final ranking by varying the 
weights of all the categories of risks [32] [33]. 

It is important to recall that, when using FAHP for criteria weighting, a consistency 
ratio (CR) is obtained in addition to the corresponding principal eigenvector, which 
represents the priority vector, integrated by the intended weights [35] [36] [37]. Ac-
cording to [38] [39] studies that they applied sensitivity analyses, this analysis is useful 
for testing the model conceptualization and improving the model structure [25] [51]. 
Sensitivity analysis indicates the validity of the applied method and its capability to use 
in other similar situations [52]. In this study, the sensitivity analysis was done by dif-
ferent sets of factors, sub factors, changing in the number of maps classes and their 
range. Results of this method can determine capability of presented model for applying 
in other areas. 

4. Results  

Based on the SWOT analysis, sub factors for weakness, strength, opportunity and threat 
were obtained (e.g. Figure 4). By investigation of correlation of sub factors and their 
importance, a classified list of sub factors was prepared. In total, 16 sub factors were se-
lected that included five strengths, four weaknesses, three opportunities and four 
threats (e.g. Table 2). On the base of Table 1, these comparisons are happened within 
each SWOT group on Likert scale that it showed in Table 3. These sub factors have  
 

 
Figure 4. Hierarchical structure of selected factors and sub-factors and SWOT factors strategies. 
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Table 2. Strengths, weaknesses, opportunities and threats factors. 

Description of Sub factors Sub- Factors SWOT Factors 

Suitable grounds for developing of broad promenade land use S1 

Strength 

Proximity to neighboring villages, social acceptance and surrounding villages cooperation S2 

Public ownership on more than 75% of Lake land S3 

Natural potential for ecotourism and conservation and unique perspectives for Bird watching S4 

Proximity to the tomb of Kol Bibi as the most important ecotourism-religious attraction S5 

Energy distribution networks and transmission lines near the Lake W1 

Weakness 
Natural hazards such as faults, floods, fires and hurricanes W2 

Incompatible land uses and the pollution which are resulting from the surrounding activities in the Lake W3 

Infirmity of medical infrastructure and services, recreation, accommodation and catering W4 

Placement in birds’ migration routes, the appropriate habitat and their nesting O1 

Opportunity Legal patronage for registration of Lake as a national natural monument O2 

Eco tourists attracting because of appropriate infrastructure and easy access O3 

Fast changing in land use-land cover on Lake surrounding  T1 

Threat 
New attractions with suitable infrastructure for ecotourism development in neighboring areas T2 

Lack of attention to security considerations and passive defense regarding to the existence risks T3 

Climate change include inadequate distribution of rainfall and excessive withdrawals of water  T4 

 
Table 3. Paired comparisons of SWOT factors and sub-factors. 

CR T O W S  

0.0741 

(0.821,1.064,1.366) (0.875,1.150,1.494) (0.870,1.165,1.507) (1,1,1) S 

(0.692,0.937,1.220) (0.927,1.238,1.579) (1,1,1) (0.641,0.858,1.11) W 

(0.693,0.948,1.245) (1,1,1) (0.623,0.808,1.061) (0.669,0.869,1.142) O 

(1,1,1) (0.764,1.055,1.371) (0.779,1.067,1.374) (0.720,0.940,1.198) T 

CR S5 S4 S3 S2 S1 S 

0.0788 

(0.799,1.044,1.315) (0.508,0.646,0.824) (0.765,1.013,1.298) (0.796,1.042,1.323) (1,1,1) S1 

(1.042,1.320,1.610) (0.663,0.853,1.088) (0.827,1.093,1.392) (1,1,1) (0.743,0.960,1.235) S2 

(0.884,1.141,1.431) (0.585,0.720,0.926) (1,1,1) (0.718,0.915,1.209) (0.758,0.987,1.285) S3 

(1.290,1.626,1.948) (1,1,1) (1.080,1.388,1.708) (0.904,1.173,1.484) (1.193,1.548,1.937) S4 

(1,1,1) (0.513,0.615,0.775) (0.687,0.877,1.113) (0.611,0.757,0.943) (0.735,0.958,1.210) S5 

CR W4 W3 W2 W1 W 

0.0753 

(0.517,0.654,0.833) (0.566,0.765,1.011) (0.760,1.064,1.412) (1,1,1) W1 

(0.463,0.624,0.828) (0.624,0.875,1.170) (1,1,1) (0.685,0.940,1.272) W2 

(0.666,0.835,1.032) (1,1,1) (0.715,1.004,1.342) (0.842,1.149,1.504) W3 
(1,1,1) (0.969,1.197,1.502) (1.063,1.477,1.899) (1.039,1.344,1.673) W4 

CR O3 O2 O1 O 

0.0576 
(1.028,1.314,1.678) (1.123,1.441,1.818) (1,1,1) O1 
(0.822,1.028,1.290) (1,1,1) (0.550,0.694,0.890) O2 

(1,1,1) (0.785,0.983,1.227) (0.596,0.761,0.972) O3 
CR T4 T3 T2 T1 T 

0.0794 

(0.449,0.583,0.766) (0.819,1.093,1.421) (0.960,1.245,1.589) (1,1,1) T1 
(0.500,0.627,0.798) (0.877,1.119,1.381) (1,1,1) (0.629,0.803,1.042) T2 
(0.540,0.696,0.900) (1,1,1) (0.712,0.894,1.121) (0.692,0.915,1.201) T3 

(1,1,1) (1.093,1.436,1.821) (1.248,1.613,1.984) (1.284,1.714,2.189) T4 
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significant effect on the bird watching tourists and wildlife tourism at Bazangan Lake. 
The preference values among SWOT factors, sub factors and their normalized weights 
are presented in Table 4. 

Relative importance weights of SWOT factors and sub factors that were calculated by 
FAHP method (under paired comparison), are presented in Table 5. Also, consistency 
Ratio (CR) for each factor and sub factor was evaluated that amount of it was less than 
0.1 for all of comparisons. Therefore the accuracy of the compatibility in paired com-
parisons was valid (e.g. Table 3). 

To compare the strengths, weaknesses, opportunities and threats and determine their 
preferences, for better understanding of the area condition, results of SWOT analysis 
and FAHP method were integrated by [53] procedure that is offered better visual com-
parison (e.g. Figure 5). 

Additionally, Figure 6 illustrates matrix of internal and external factors which it can 
be used to judge about situation for bird watching in this area. Also, strategies for the 
short and medium terms were obtained for strategic fuzzy assessment and bird watch-
ing planning in Table 6 precisely. In this table, strategies are created by SWOT factors 
and sub factors which they are mentioned at each line. 
 
Table 4. Calculation of amount of preference in SWOT factors and achieve to the minimum 
count with normalize weights. 

S SWOT 
V(S4 ≥ S2) = 1 V(S1 ≥ S2) = 0.878 V(S ≥ W) = 1 
V(S2 ≥ S5) = 1 V(S2 ≥ S1) = 1 V(W ≥ S) = 0.9 

V(S5 ≥ S2) = 0.718 V(S1 ≥ S3) = 0.995 V(S ≥ O) = 1 
V(S1 ≥ S2) = 0.878 V(S3 ≥ S1) = 1 V(O ≥ S) = 0.772 
V(S3 ≥ S4) = 0.569 V(S1 ≥ S4) = 0.555 V(T ≥ S) = 0.909 

V(S4 ≥ S3) = 1 V(S4 ≥ S1) = 1 V(S ≥ T) = 1 
V(S3 ≥ S5) = 1 V(S1 ≥ S5) = 1 V(O ≥ W) = 0.873 

V(S5 ≥ S3) = 0.838 V(S5 ≥ S1) = 0.845 V(W ≥ O) = 1 
V(S4 ≥ S5) = 1 V(S2 ≥ S3) = 1 V(T ≥ W) = 1 

V(S5 ≥ S4) = 0.389 V(S3 ≥ S2) = 0.886 V(W ≥ T) = 0.991 
 V(S2 ≥ S4) = 0.678 V(T ≥ O) = 1 
  V(O ≥ T) = 0.865 

min V(Si ≥ Sk) = 0.772 min V(Si ≥ Sk) = 0.389 
T O W 

V(T1 ≥ T2) = 1 V(O1 ≥ O2) = 1 V(W1 ≥ W2) = 1 
V(T2 ≥ T1) = 0.881 V(O2 ≥ O1) = 0.868 V(W2 ≥ W1) = 0.985 

V(T1 ≥ T3) = 1 V(O1 ≥ O3) = 1 V(W1 ≥ W3) = 0.838 
V(T3 ≥ T1) = 0.864 V(O3 ≥ O1) = 0.743 V(W3 ≥ W1) = 1 
V(T1 ≥ T4) = 0.560 V(O2 ≥ O3) = 1 V(W1 ≥ W4) = 0.556 

V(T4 ≥ T1) = 1 V(O3 ≥ O2) = 0.999 V(W4 ≥ W1) = 1 

V(T2 ≥ T3) = 1  V(W2 ≥ W3) = 0.827 

V(T3 ≥ T2) = 0.985  V(W3 ≥ W2) = 1 

V(T2 ≥ T4) = 0.425  V(W2 ≥ W4) = 0.551 

V(T4 ≥ T2) = 1  V(W4 ≥ W2) = 1 

V(T3 ≥ T4) = 0.400  V(W3 ≥ W4) = 0.723 

V(T4 ≥ T3) = 1  V(W4 ≥ W3) = 1 

min V(Si ≥ Sk) = 0.400 min V(Si ≥ Sk) = 0.743 min V(Si ≥ Sk) = 0.551 
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Table 5. The relative weights of SWOT factors and sub-factors. 

Overall Sub-Factors Weight Local Sub-Factors Weight Sub-Factors Factors Weight Factors 

0.049 0.174 S1 

0.28 Strengths 

0.059 0.212 S2 

0.050 0.178 S3 

0.088 0.313 S4 

0.034 0.122 S5 

0.049 0.196 W1 

0.25 Weaknesses 
0.049 0.195 W2 

0.064 0.256 W3 

0.089 0.353 W4 

0.083 0.383 O1 

0.22 Opportunities 0.072 0.332 O2 

0.061 0.285 O3 

0.060 0.235 T1 

0.25 Threats 
0.045 0.178 T2 

0.043 0.168 T3 

0.106 0.419 T4 

 

 
Figure 5. Paired comparisons of SWOT factors and sub-factors on Kurttila procedure (Kurttila, 
et al., 2000) 

Determining Suitable Area for Bird Watching 

Suitable area for bird watching was obtained by WLC method which was used to com-
bine standardized maps in according to hierarchical decision structure (e.g. Figure 4) 
and relative importance weights. Some of important SWOT sub factors maps and final  
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Figure 6. Matrix of internal and external factors for bird watching in the study area. 

 
Table 6. Short and medium terms strategies base on SWOT matrix. 

Presented Strategies  
 Local community participation in nature based tourism development (O1, O3, W3, W4) 
 Developing a wetland management plan as one of the protected areas (O2, W3, W4) 
 Restoration local communities to Ecotourism development (O1, O3, W4) 
 Preparing sustainable tourism schedule in wetlands through zoning activities (O3, W1, W2, W4) 

WO 
(Conservative) 

(Mid-time) 

 Restoration environment for increased resilience against environmental hazards (natural and human) (S2, T3, T4) 
 Stabilizing land use and prevent the conversion of land by virtual activities development (S1, S3, T1, T2) 
 Responsible Ecotourism development especially bird watching (S1, S2, S4, S5, T1, T2, T3) 

ST 
(Competitive) 

(Mid-time) 
 Developing action plan bird watching base on management plan and Preparing monitoring system (S4, S5, O2, O3) 
 Consolidation of ecological surrounding  of Lake by definition of precincts and land Stabilizing (S1, S3, O2) 
 Ecological promoting and restoration of Lake (S1, S4, S5, O1, O3) 
 Restoration local communities to participatory management of Lake (S2, S4, S5, O3) 

SO 
(aggressive) 
(Short-time) 

 
maps are presented in Figure 7 and Figure 8 that they show standardized maps base on 
compatibility and suitability maps in WLC and OWA methods. Also, Table 7 showed 
determining algorithms for S4, W4, O1 and T4 SWOT factors for example base on 
Fuzzy method that Figure 7 and Figure 8 are made base on it. The relative importance 
weights of the factors and sub factors were calculated on the basis of Table 1 and using 
of Chang development analysis (e.g. Table 3).  

The most important factor among of local sub factors and global sub factors (Overall 
sub factor) were S4, W4, O1 and T4, respectively. Therefore, the ST condition is domi-
nant in this study area because of the importance of strengths and amount of local and  
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Table 7. Determining algorithms for SWOT factors base on Fuzzy method.  
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global weights for them. 

In addition, sensitivity analysis was done by alteration in input sub factors and their 
relative importance weights. Results of comparison among applying global weights and 
sensitivity analysis by different weights on suitable areas for bird watching are pre-
sented in Figure 9 and Figure 10 that help to judge on the basis of changes in WLC 
result. Consistency Ratio (CR) for each factor and sub factor was evaluated that amount 
of it was less than 0.1 for all of comparisons. Therefore the accuracy of the compatibili-
ty in paired comparisons was valid (e.g. Table 3). In Figure 9, horizontal axis has de-
termined amount of competence in the produced maps and horizontal axis in Figure 
10 has determined amount of competence in the sensitivity analysis maps. Also, vertical 
axis in both of Figure 9 and Figure 10 was related to area changes in hectares. 

5. Discussion and Conclusion  

Since SWOT strategic analysis has been utilized more than other models in context of 
the environment particularly in the field of ecotourism [54] [55] [56], detecting of land 
use change [12], regional planning [18] [19] and the management plan in wetland and 
coastal areas, therefore SWOT analysis was used in this study to identify factors and 
sub factors for tourism activities with emphasizing on Bird watch zoning. 

SWOT analysis with MCDM methods had been used in many researches like [15] 
[18] [23] [25] [29]. Results of the combination of SWOT and FAHP were showed 
which strategic conditions are determined by strengths and threats in this study area. In 
addition, by consideration affective internal and external factors, is revealed that the 
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W4 factor                                    S4 factor 

 
T4 factor                                    O1 factor 

Figure 7. Standardized maps base on suitability. 

 

 
OWA method                                    WLC method 

Figure 8. Suitability maps in WLC and OWA methods. 
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Figure 9. Comparison of changes in the area of competence in the produced maps. 

 

 
Figure 10. Comparison of changes in the area of competence in the sensitivity analysis maps. 

 
competition condition) ST) in Bazangan Lake is dominant (e.g. Figure 6). Figure 5 is 
based on [25] that showed dominance of ST condition for Bazangan Lake. Also, com-
parison between Figures 5 and Figure 6 explained that using methodology in this 
study is valid too [25]. In this situation, some strategies should be determined which 
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such as of them are conservative (WO), competitive (ST) and aggressive (SO) condi-
tions in order that are presented in Table 6. 

In according to the political, social and economic situation medium (up to 10 yrs., 
conservative and competitive strategies) and short (up to 5 yrs. aggressive strategies) 
strategies terms can be selected as the best strategies and use for bird watching in Ba-
zangan Lake (e.g. Table 6). Land use stabilizing and preventing the conversion of land 
by development of virtual activities and responsible ecotourism especially bird watch-
ingstrategies in this research (Bazangan Lake) are compatible with [15] and [17] re-
searches. 

In spite of [15] [16] [17] results, in this research (Bazangan Lake) ST condition was 
calculated with mentioned analysis. The cause of it related to different conditions, 
manner of factors selecting and kind of factors for SWOT analysis. In according to the 
competitive conditions (ST) in Bazangan, suggested strategies must be included envi-
ronment restoration to increase in environment resilience against hazards (natural and 
human), avoiding of land use and cover changes and having responsibly ecotourism 
development especially for Bird watching.  

[30] has high harmony with obtained result. Also results of [42] are consistence with 
obtained results. They mentioned the high relative vulnerability threshold for tourism 
development planning in Bazangan Lake and it need to provide appropriate policies, 
monitoring, eliminate limitations, and consider the Lake capabilities and properties but 
they did not provide a detailed strategic plan as well as provided in the present study. 

In this research, base of fuzzy assessment purposes, strategic decision led to a zoning 
plan for bird watching tourism. For making the maps of proportionality locations, stra-
tegic assessment was done correctly. The proportionality map which it was made by 
combination of sub factors (e.g. Figure 7), showed four zones with very high suitability 
values for bird watching activities (e.g. Figure 8). 

All of the made maps were mixed under WLC and OWA methods for comparison; 
Alternatives in OWA methods were ranked (e.g. Figure 8). The final maps like Figure 
8 that named suitability maps were provided in five classes. The classes of these maps 
were very high suitability, high suitability, medium suitability, low suitability and very 
low suitability. Provided classes on suitability maps can help for medium and short 
term strategic fuzzy assessment. 

In this paper for innovating, set of mentioned methods are used to find suitable place 
for bird watching. As a result, the best locations for bird watching are in Sothern, 
Western and Eastern zones of Lake in preference order, therefore management plans 
should be occurred in this locations basis of the time limitations (seasons of a year). 
These spots can be used for different land use such as intensive and extensive bird 
watching activities. 

Based on these provided results and comparison with other reference such as [53] 
[54] [55] [56], it understood from the suitability maps that the best places for bird 
watching were in southern and western slopes at the spring and summer in annual pe-
riod. Suitable locations at the east of Lake were the best places in autumn and winter for 
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wildlife tourism. These places not only provide less natural hazards threaten for people 
and environment, but also determine excellent conditions for birdwatcher and it activi-
ties annually. Following this, by presented medium and short terms strategies in ST, 
WO and SO conditions in Table 6, decision makers can be capable to plan base on 
presented strategies and they can program with attention to sustainable development 
theory. 

Introduction and presence of tourists as a birdwatcher in these areas can provide 
many profits for the beneficiary communities. According the reality which making re-
lation with local communities is presented in middle time strategies (e.g. Table 6), it 
needed to a training program to inform and empower local communities to wetlands 
partnership management by sharing them in the getting benefits in Bazangan Lake. 
With the implementation of this programs, the local people are able to understand 
about the values of the Lake and in other hand the local people with other people living 
in near villages and towns will depend economically to the Lake and they will attempt 
to improve the condition and situation of the Lake At last, the sensitivity analysis re-
sults did not show any difference within the results of the present study. Therefore, it is 
concluded that the obtained results are reliable and applied method is suitable to use 
for similar situations. 

6. Way Forward 

On one hand the results showed that the best process was selected for bird watching- 
zoning in Bazangan Lake and on the other hand, the method used in this study was 
suitable for susceptible areas especially for lakes and wetlands by strategic fuzzy multi 
criteria analysis. Also, sensitivity analysis was done by alteration in input sub factors 
and their relative importance weights which it expressed using method on this study 
can utilize for other locations. In addition, we found that if the SWOT analysis uses 
with AHP method base on Chang development analysis for determining the suitable 
areas of Bird watching, we are capable to reduce errors in AHP method and increase 
accuracy in selections areas. This manner is useful for strategic fuzzy assessment and 
presenting strategic solution. Therefore, comprehensive planning on suitable infra-
structures should be implemented based on the suggested strategies in present study to 
prevent land use and land cover changes by wildlife tourism such as bird watching. By 
using the preferred frame in this study, decision makers can plan for each lake, dam 
and wetland and determine the best areas for tourist activities like bird watching. Con-
servation, protection and restoration of environment with its wildlife are guaranteed by 
using fuzzy assessment to provide reasonable strategies. 
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