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Abstract: Ecotourism is based on environmental abilities and natural resources that if it will be combined with
specific planning and rehahabilitations due to ecotourism attraction potential it could be used as an approach to
optimum use of area along its conservation. This study examines the applicability of an integrated spatial decision
support framework which is according to geographic information systems (GIS), multicriteria evaluation (MCE) and
fuzzy logic to suitable identify locations for ecotourism in Qeshm Island. In these research ecotourism criteria is
classified in to 3 parts such as physical, biological and cultural socioeconomic criteria. Weight of criteria has been
clarified based on AHP method. And criteria maps were digitized in GIS framework. Criteria of layer was
standardized by fuzzy logic and map fuzzy of each criteria traced in GIS. According to WLC method suitable area
of ecotourism development were clarified in Qeshm Island and the result showed that 35.58% of Qeshm Island
where 530.50 km? is has high potential however 19.8% by 295.22 km” has no ecotourism potential.
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1. Introduction Tourism which has sustainable natural
Allong to the concept of sustainable resource is called ecotourism (Fung and Wong,
development, many studies have concentrated on 2007).
sustainable tourism development, including: Nash Ecotourism can play an important role in
and Butler (1990), Jarvilouma (1992), Cater (1993), attracting support, in both fields of political and
Stewart and Sekartjakrarini (1994), Driml and financial, to preserve threatened natural areas (Boo,
Common (1996), Weaver (1999, 2005) and Nouri 1990; Agardy, 1993; Dixon et al., 1993; Miller, 1993;
and Malmasi (2004). Wall, 1993; Western, 1993; Burton, 1997; Instituto
Sixty three percent of Europeans prefer to Nacional de Ecologia (INE), 1997; Ceballos-
spend their holiday on seaside areas (Nouri et al., Lascura’in, 1998; Go“ssling, 1999; Honey, 1999)
2008). Ecotourism, which is known as ecological
Since the 1970s, tourism has been found as tourism, is a form of tourism that attracts to
the strongest and fastest growing industry worldwide ecological and social conscious individuals
(Boo, 1990) and tourism can play an important role (Ryngnga, 2008).
of a country’s economy (Loperz and Monteros, WTO is estimated that tourists using the
2002). Mediterranean coastal region alone will be reached to
Tourism is considered as the most important 350 million by 2020 (WTO, 2004).
cause of employment in the world. Which is directly A large number of tourists are attracted to
or indirectly contained 200 million occupations or on coastal areas to look for sea air, beaches, sun, sea
the hand 10% of all jobs in the world and also food and scenic views (Davenport and Davenport,
approximately 10% of GDP belong to this industry in 2006), influencing coastal area’s resources and eco-
the world (Duha Buchsbaum, 2004). systems, directly and indirectly (e.g. loss of wetlands
The tourism industry is dramatically having and dunes, coastal erosion, etc.).
an ecological impact on the world’s protected areas Approximately 60% of the world’s
and the increasing number of tourists shows both population lives within 60 km of the coast. Which is
threats and opportunities (Goodwin, 1996) rapidly increased due to the benefits of coastal areas

offer for different activities such as tourism, fishing
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and sea transport activities (Sorensen and McCreary,
1990).

In sensitive environmental area specially
coasts and Islands land use should be applied
precisely. Sustainable development of Qeshm Island
be attention to its situation along ecological and
presence of special ecosystems such as coral reef,
mangrove forest and areas like geopark has such a
big deal. According to previous development disorder
process and ambitiously developing plan which is
predicted for this Island it's necessary to work on it
by exact recognition of present position, offering the
land use planning and environmental continuous
management.

Over the previous years, studies of land-use
management were mostly conducted within
watershed and regional contexts (Ren,1997; Wang et
al., 2004), concentrating on tourism area (Nouri et al.,
2008; Fung and Wong, 2007; Aminu, 2007; Chhetri
and Arrowsmith, 2008), agricultural area (Carsjens
and Van der Knaap, 2002; Klocking et al., 2003),
forest land (Sharawi, 2006) and land-use allocation of
farming and forestry land (Riveiro et al., 2005).

A number of innovative approaches were
applied in land-use management, covering land-use
suitability assessment, land-use change predicting,
land evaluation and land-use allocation. In the field
of land-use suitability assessment, GIS techniques are
known to be a powerful device that is implied by
recent studies (Burrough, 1990; Pereira and
Duckstein, 1993; Bojorquez-Tapia et al., 2001;
Collins et al., 2001; Joerin et al., 2001; Ramandan
and Aina, 2004; Phua and Minowa, 2005).

Many other approaches were also employed
in past studies for coping with the allocation
problems in land-use management, such as fuzzy
allocation of forest land in British Columbia (Ells et
al., 1997), GIS-based multicriteria evaluation and
fuzzy sets to clarify priority sites for marine
protection (Wood and Dragicevic, 2007), cost-benefit
investigation on decision making for local land-use
allocations (Mcdonald, 2001) and integer linear
programming that is suitable for multi-site land-use
allocations (Aerts et al., 2003).

The MCDM is a main approach that has
been used to a wide range of natural resource
management situations. From the scientific point of
view and critical reviews of MCDM, it is clear that
MCDM presents a suitable planning and decision-
making framework for natural resources management
and regional tourism planning, because it is
inherently strong and not supposed to fail can lead to
conflicting, multidimensional, incommensurable and
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incomparable objectives. (Anada and Herath, 2008;
Mendoza and Martins, 2006)

Multiple Criteria Decision Support (MCDS)
methods are decision analyses tools that have been
developed for coping with all that information in
order to support complex decision making with
multiple objectives (Babaie-Kafaky et al., 2009).

So this study has attempted to determine the
sustainable area for ecotourism development by
MCDM method and GIS techniques.

2. Materials and methods
Site of Study

The Qeshm Island, with an area of 1491
km?, is located in the farthest end eastern Persian
Gulf in Hormoz Strait. It lies between 26 ° 32' and 27
© 00' north latitude and between 55 ° 15" and 56 ° 16'
east longitude. Its length is about 110 km and its
width is less than 20 km and it is known as the
biggest, richest and the most beautiful Island in
Persian Gulf and its position in Hormozgan province
in Iran was shown (Fig.1).

Fig. 1: The position of the Qeshm Island in
Hormozgan province of Iran

Method
For the identification potential sites for ecotourism in
Qeshm Island we applied a single-objective multi-
criteria analysis methodology which is involving the
following major steps:
(1) Identification of criteria and of their suitable
ranges for each criterion;
(ii) Collection of necessary geographic data;
(iii) Weighthing of data layer
(iii) Standardization of each criterion
(iv) Obtaining Fuzzy maps of each criterion
(v) Calculation of the composite decision criterion for
tourism potential sites.

Criteria that are impacting the suitability of land
use for tourism were chosen by expert's judgment
within reviewing relevant information from the
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literature. Criteria were mapped using accessible
maps and data, fieldwork, RS, GIS and different
methods.

All of criteria of land use for tourism were
weighted with pair wise comparison by expert
judgments within the analytical hierarchy process.

Saaty developed AHP in 1980, addresses how to
determine the relative importance of a set of activities
in a multi-criteria decision problem. AHP method
makes it possible to incorporate judgments on
intangible qualitative criteria alongside tangible
quantitative criteria (Badri, 2001). The AHP process
is based on three principles: first, structure of the
model; second, comparative judgment of the
alternatives and the criteria; third, combination of the
priorities. In the literature, AHP, has been widely
used in solving many complex decision-making
problems (Xuling et al., 2009; Hsu et al., 2009;
Dag'deviren and Yiksel, 2008; Boroushaki and
Malczewski, 2008; Onut and Soner, 2008 ; Chan et
al., 2007; Kulak and Kahraman, 2005; Kahraman et
al., 2003).

The AHP framework questionnaires was
developed. In the questionnaire, respondents were
determined relative importance of each criterion with
respect to other, for example, importance of soil with
respect to water.

These criteria maps are the input to multicriteria
decision analysis. The map of criteria attributes are
measured in different units. The criterion maps can
be used in multicriteria decision analysis after they
are standardized in multicriteria decision rules
(Djenaliev, 2007).

The use of fuzzy logic theory by developing
criterion layers is considered to let more flexible
MCE operations, and explicitly take into account the
continuity and uncertainty in the relation between the
criteria and the decision set (Jiang and Eastman,
2000).

For instance, standardizing criterion layers to
fuzzy measures means that the criterion value for
each cell is standardized according to by measure of
the possibility of belonging to the set along a
continuous scale from 0 to 1 (real number scale) or 0
to 255 (byte scale) (Eastman, 2003).

To catch this continuous scale has been used the
decision support module Fuzzy factor
standardization. This module has the type of
membership function like Sigmoid, J-shaped, Linear
and the type of shape of membership function like
monotonically increasing, monotonically decreasing,
and symmetric. GIS is used for fuzzy operations
which are based several algebraic operations on fuzzy
numbers to showing fuzzy sets (Djenaliev, 2007).
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The fuzzy set operation has been used in IDRISI
for the solving of the problem to find a suitable
location of a tourism site.

The simple additive weighting methods, also is
known as weighted linear combination, is the most
usual type of decision rule that is used in GIS-based
on decision making (Malczewski, 1999).

A priority map for tourism was created by using
GIS-based Weighted Linear Combination (WLC)
model along with MCE analyzes. GIS could be used
to identify specific developmental sites based on a set
of criteria which is using economic, social and
environmental data (Rachel and Chen, 2007).

3. Result

In this paper, we attempt to explore the potential
of using GIS for ecotourism planning in Qeshm
Island. As it was mentioned selecting of criteria for
tourism in Qeshm Island was done according to
literature and judgment (Beedasy and Whyatt, 1999;
TUCN/WCPA, 1999 ; Kliskey, 2000 ; Steiner et al.,
2000; lee, 2001; Katiyar and Nidhi, 2001; Tanzania
coastal management partnership, 2003; Proctor and
Drechsler, 2003; Perez et al., 2003; Brody et al.,
2004; Ramand and Aina, 2004; Erkinand Usul, 2005;
Yaakup et al., 2006; Garrod et al., 2006; Alvarez and
French, 2006; National marine sanctuaries, 20006;
Nouri et al., 2008; Ryngnga, 2008 ; Babaie-Kafaky et
al., 2009; Bestard and Font, 2009; Luberichs, 2009;
Windupranata and Hayatiningsih, 2009; Bukenya,
2012).

A GIS is set up for this study incorporating both
spatial and non-spatial data. Layer of criteria was
digitized in GIS. That slope map and hypsometry of
Qeshm Island was done in GIS by using of DEM and
most of criterion maps are digitized in GIS by using
fieldwork and RS. Map of ecotourism criteria was
shown in Qeshm Island (Fig 2 — 6).

The weights of each criteria was done by AHP
method and judgment questionnaires. Saaty (1980)
explain the development 9-point ratio response scale
that is integral to the AHP. The decision maker can
express his/her preference between every 2 factors
verbally as equally important, moderately more
important, strongly more important, very strongly
more important, and extremely more Important. These
descriptive preferences would then be changed into
numerical ratings 1, 3, 5, 7, and 9, respectively, with
2, 4, 6, and 8 as intermediate values for
compromising two successful qualitative judgments
(Saaty, 1980). The composite weights of the
alternatives are then determined by aggregating the
weights throughout the hierarchy. One important
benefit of using AHP is that it can measure the
degree to which the pair wise comparisons are
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consistent (Hsu et al., 2009). This measure,
consistency ratio (CR), let managers to detect
inadvertent misjudgments in comparisons. If CR<0.1,
then the comparisons are acceptable. If the CR is
larger than 0.1, it is suggested that the decision maker
reevaluate the comparisons, because some of the
judgments are contradictory (Saaty, 1980).

Weight of factors are then used to each specific
factor with a total sum equal to one. The weights
show the relative degree of importance each factor
plays in determining the suitability for an objective
(Fung and Wong, 2007).

Because of scale differences upon which each
criterion is measured, all criteria are standardized
based on the fuzzy algorithm in which the shape of
membership functions. After selecting the shape of
membership functions, control points are used to
define the suitable range of data value to be
standardized into a 0-1 byte scale. The criteria for
ecological modeling and MCE, weight of criteria and
shape of membership function is shown in Table 1.

After determination of factor weights and
standardization of map of criteria in IDRISI software,

process of multicriteria evaluation was done. By use
of WLC (weight linear combination) which is the
most current method is decision multicriteria the
evaluation of ecotourism in Qeshm Island was
applied. At first criteria fuzzy value is multiplied by
this own weight. Then by summing up the result,
regional suitable map was shown for land use
(Malczewski, 1999).

A=Y W Xy

A, : Final Utility

W; : Factor Weight

Xj; : Factor Fuzzy Value

In this research, the external map is as a result
of multicriteria evaluation for land suitability due to
ecotourism development in Qeshm Island. Which is a
combinations of number from values between O-
1.The number, the more land suitability and the less
number, the less land suitability for tourism
development we have.

Table 2 is suggested for the better showing of
tourism capability in Qeshm Island and Fig. 7 shows
tourism capability according to WLC method.

Table 1: criteria for ecological modeling and MCE, weight of criteria and shape of membership function
- Limits of|weight of|shape of membership|.. -
Criteria Criteria Layer |[criteria function Final Utility
Slope (%) 0.019 Monotonically 0-25% equal 1, 25- 50% between 1-0, more than 50% equal to 0
decreasing (linear)
Elevation (m) 0.011 Monot(')nlcal‘ly 0-100m equal 0, 100- 400m between 0-1, more than 400m equal to 1
increasing (linear)
Distance from Coast Line (km) 0.097 Monotqnlcall'y 0-1 km equal 1, 1- 4 km between 1-0, more than 4 km equal to 0
decreasing (linear)
Distance from Water Resources (m) 0-200 (m) 0.063 Monotqnlcall.y 200-500 m equal 1, 500- 1500m between 1-0, more than 1500m
Buffer decreasing (linear) equal to 0
Coast Combination 0.020 discrete Sandy shore equal 1, Rocky shore equal 0.7, Muddy shore equal 0.4
. Sandy Stone equal 1, Alluvium Sediment, Lime Stone, Clay Stone
Geology 0.040 discrete between 1-0, Marn equal to 0
Distance from Fault (m) 0.160 Monot(')nlcal'ly 0-500 m equal 0, 500- 1500m between 0-1, more than 1500m equal
increasing (linear) to 1
. . Depth Loam equal 1, Sand Loam Clay, Loam Clay, Loam Clay
Soil 0.016 discrete (Depth - Sub Depth) between 1-0, Low Depth Clay equal to 0
. 0-5% equal 0, 5- 40% between 0-1, 40-60% equal 1, 60- 80%
Ground Cover 0.013 Trapezoidal between 1-0, more than 80% equal to 0
Distance from Protected area (m) 0-200 (m) 0.101 Monoto'nlcall'y 200-500 m equal 1, 500- 3000 m between 1-0, more than 3000 m
Buffer decreasing (linear) equal to 0
Distance from Sensitive habitat (m) 0-200 (m) 0057 Monoto'nlcauy 200-500 m equal 1, 500- 3000 m between 1-0, more than 3000 m
Buffer decreasing (linear) equal to 0
Distance from Landscape (m) 0.108 Monoto'nlcauy 0-200m equal 1, 200- 1500m between 1-0, more than 1500m equal to
decreasing (linear) 0
Distance from Archaeological, 0127 Monotonically 0-200m equal 1, 200- 1500m between 1-0, more than 1500m equal to
istorical, Cultural Literary (m) i decreasing (linear) 0
Distance from road (m) 0-150 (m) 0031 Monotqnlcall'y 150-300 m equal 1, 300- 1000 m between 1-0, more than 1000 m
Buffer decreasing (linear) equal to 0
Distance from Port & Jetty (m) 0028 Monotqnlcal@y 0-200m equal 1, 200- 1000 m between 1-0, more than 1000 m equal
decreasing (linear) to 0
Distance from Airport (km) 0.011 Monoto'nlcauy 0-5 km equal 1, 5- 30 km between 1-0, more than 30 km equal to 0
decreasing (linear)
Distance from Built — up Arcas (m) 0021 Monoto'nlcauy 0-500 m equal 1, 500- 1500m between 1-0, more than 1500m equal
decreasing (linear) to 0
Distance from Tourism facilities (m) 0,029 Monoto'nlcall'y 0-1500 m equal 1, 1500- 3000 m between 1-0, more than 3000 m
decreasing (linear) equal to 0
Distance from Indusry Arcas (m) 0023 Monotqnlcall'y 0-500 m equal 0, 500- 3000 m between 0-1, more than 3000 m equal
decreasing (linear) to |
Distance from Agricalture Areas and Monotonically 0-50 m equal 1, 50- 1500 m between 1-0, more than 1500 m equal to
0.024 . -
Garden (m) decreasing (linear) 0
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Table 2: Qeshm Island Tourism Capability
Classification

Final value for each | Tourism Class
pixcell Capability
Extremely
0.8-1 Capability !
0.6-0.8 High Capability 2
Moderate
0.4-06 Capability 3
0.2-04 Low Capability 4
0-0.2 Unsuitable 5
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Fig. 7: Tourism Capability in Qeshm Island according te WLC

4. Conclusion

The objective of this study is to evaluate the
potential for ecotourism planning in Qeshm Island.

Existing the monumental places, historical and
Ashkanian and
Sasanian dynasty, the beginning of Islam, Ilkhanian,
Saljoghian, Teymorian, Safaviyeh, Ghajariye and
Pahlavian dynasty, landscape of ecology such as
Kaseh Salakh, Tandis valley (from Geopark region),
Naz Island, coral reef, rocky and sandy shore,
mangrove forest area which is located in the north of

cultural from Hakhamaneshian,
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Qeshm Island which is considered as a habitat of
many living things and planting community that are
able to continue their life in a special feeding
environment, sea turtle breeding site, existing port
and jetty for transferring passengers, having an
access to tourism facilities and accommodation for
tourists, existing of ground availability road and
agricultural and gardening area in this region and not
having any fault in this area causes that 35.58% of
Qeshm Island with 530.50 km® has the highest
capability tourism.

Ecological landscape contain Namakdan
Mountain, Namak spring, Tang e Ali, Tang e
Chahkooh, Shoor valley, Stair valley (from Geopark
region), Kargah and Goori spring by having water
healing, being near to the airport, existing agricultural
lands and palms, having slope of 25-35%,being near
to the fault in this area caused that 44.13% in Qeshm
Island by 657.98 km® has the moderate capability.

By considering of high slope near 35% and lack
of marine and ground availability roads and being far
from the shore seaside, 0.49% of Qeshm Island with
7.31 km” has the lowest capability.

By considering to existing of Gavarzin gas
source, industrial area, airport, buffer layer for
availability road which are known as limited layers.
19.8% of Qeshm Island with 295.22 km® doesn’t
have any capability.

For identifying priority sites for marine protection
we used GIS based multicriteria evaluation and
fuzzy sets. These study shows that MCE is a suitable
process which is used widely for land suitability
region and it is directed the decision that both of
them could be practiced in marine area planning
(Wood and Dragicevic, 2007).

Ecotourism planning wusing multiple criteria
evaluation with GIS was in used in Yan Chau Tong
and closest ambient. In this study by using MCE
process we clarified suitable are for conservation and
recreational are which contains (camping, snorkel
diving, heritage visit, hiking) and for each kind of
land use suitable criteria was suggested (Fung and
Wong, 2007).

The study under the name Methods of Spatial
analysis in GIS was done. That in research it was
clarified that WLC process can be performed by GIS
overlaying capability.Overlaying techniques in GIS
shows that external map is combination criteria of
map (Burrough, 1990).

The results can show as a guideline and support
for ecotourism planning. The use of GIS and MCE
techniques impressively helps ecotourism planning.
MCE is a sound device for ecotourism planning,
since it takes into consideration the various criteria
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that have a significant impact on the decision. MCE
has also effectively been applied the most suitable
areas for the different activities with specific sets of
criteria.

Corresponding Author:

Soolmaz Dashti

Department of Environment and Energy,
Science and Research Branch, Islamic
University, Tehran, Iran

E-mail: solmazdashti@yahoo.com

Azad

References

1. Aerts, J.C.J.H.,, Eisinger, E., Heuvelink, G.B.M.
and Stewart, T.J. (2003). Using linear integer
programming for multi-site land-use allocation.
Geogr. Ana. 35 (2), 148-169.

2. Agardy, M.T. (1993). Accommodating
ecotourism in multiple use planning of coastal
and marine protected areas. Ocean and Coastal
Management 20: 217-239.

3. Alvarez. M, French, L. (2006). Planning for
Ecotourism in Uaxactin, Guatemala. A
Master’s Practicum Submitted in Partial
Fulfillment of the equirements for the Degree of
Master’s of Landscape Architecture at The
University of Michigan.

4.  Aminu, M. (2007). A Geographical Information
System (GIS) and Multi_Criteria Analysis for
Sustainable ~ Tourism  Planning.A  project
submitted in fulfillment of the requirements for
the award of the degree of Master of Science
(Planning-Information Technology) Faculty of
Built Environment Universiti  Teknologi
Malaysia.

5. Anada, J. and Herath, G. (2008). Multi-attribute
preference modeling and regional land-use
planning. Ecologic. Econ., 65: 325-335. DOI:
10.1016/j.ecolecon.2007.06.024.

6. Babaie-Kafaky, S., Mataji, A. and Ahmadi Sani,
N. (2009). Ecological Capability Assessment for
Multiple-Use in Forest Areas Using GIS- Based
Multiple Criteria Decision Making Approach.
American Journal of Environmental Sciences 5
(6): 714-721.

7. Badri, M.A. (2001). A combined AHP-GP
model for quality control systems. International
Journal of Production Economics, 72, 27—40.

8. Beedasy, J. and Whyatt, D.(1999). Diverting the
tourists : a spatial decision _ Support system for
tourism Planning on a developing Island.
Journal of JAG. Vol 1.Issue 3/4.Pp 163-174.

9. Bestard, A.B. and Font, A.R. (2009).
Environmental diversity in recreational choice
modeling. Journal of Ecological Economics. 68
Pp 2743-2750.

lifesciencej@gmail.com




Life Science Journal 2013;10(1)

http://www.lifesciencesite.com

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bojorquez-Tapia, L.A., Diaz-Mondragon, S.
and Ezcurra, E. (2001). GIS-based approach for
participatory decision making and land
suitability assessment. Int. J. Geogr. Inf. Sci. 15
(2), 129-151.

Boo, E. (1990). Ecotourism: the Potential and
Pitfalls. World Wildlife Fund, Washington, DC.
Boroushaki, S. and Malczewski, J. (2008).
Implementing an extension of the analytical
hierarchy process using ordered weighted
averaging operators with fuzzy quantifiers in
ArcGIS. Computers & Geosciences. 34: 399-
410.

Brody, S.D., Higfield, W., Arlikatti, S., Bierling
D.H. and Ismailova, R.M. (2004). Conflict on
the Coast: Using Geographic Information
Systems to Map Potential Environmental
Disputes in Matagorda Bay, Texas. Journal of
Environmental Management Vol. 34, No. 1, pp.
11-25.

Bukenya, J.O. (2012). Application of GIS
ecotourism development Decision : Evidence
from the Pearl of Africa. Research Assistant
Natural Resource Economics Program, West
Virginia University.

Burrough, P.A. (1990). “Methods of Spatial
analysis in GIS”. International journal of
geographic information systems, 4, Pp.221-223.
Burton, R. (1997). The sustainability of
ecotourism. In: Stabler M.J. (ed.), Tourism and
Sustainability: Principles to Practice. CAB
International, New York, pp. 357-375.
Ceballos-Lascura’in, H. (1998). Ecoturismo,
naturaleza y desarrollo sustentable. Diana,
Me'xico, DF.

Carsjens, G.J. and Van der Knaap, W. (2002).
Strategic land-use allocation: dealing with
spatial relationships and fragmentation of
agriculture. Landsc. Urban Plann. 58 (2-4),
171-179.

Cater, E. (1993). Ecotourism in the third world:
problems for sustainable tourism development.
Tour Manage 14:85-89.

Chan, F.T.S., Kumar, N., Tiwari, M.K., Lau,
H.C.W., and Choy, K.L. (2007). Global supplier
selection: a fuzzy-AHP approach. International
Journal of Production Research.
doi:10.1080/00207540600787200.

Chhetri, P. and Arrowsmith, C. (2008). GIS-
based Modelling of Recreational Potential of
Nature-Based Tourist Destinations. Tourism
Geographies.Vol. 10, No. 2, 233-257.

Collins, M.G., Steiner, F.R. and Rushman, M.J.
(2001). Land-use suitability analysis in the
United States: historical development and

http://www.lifesciencesite.com

1280

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

promising technological achievements. Environ.
Manage. 28 (5), 611-621.

Dag'deviren, M. and Yiksel, I. (2008).
Developing a fuzzy analytic hierarchy process
(AHP) model for behavior-based safety
management. Information Science, 178,1717-
1733.

Davenport, J. and Davenport, J. (2006). The
impact of tourism and personal leisure transport
on coastal environments: a review. Estuar Coast
Shelf Sci 67:280-292.

Djenaliev, A. (2007). Multicriteria decision
making and GIS for railroad planning in
Kyrgyzstan. Master’s of Science Thesis in
Geoinformatics TRITA-GIT EX 07-007.School
of Architecture and the Built Environment
Royal Institute of Technology (KTH) 100 44
Stockholm, Sweden.

Dixon J.A., Scura, L.F. and Van’t Hof, T.
(1993). Meeting ecological and economic goals:
marine parks in the Caribbean. Ambio 22: 117—
125.

Driml, S. and Common, M. (1996). Ecological
criteria for sustainable tourism: application to
the Great Barrier Reef and wet tropics world
heritage areas, Australia. J Sustain Tour 4:3-16.
Duha Buchsbaum, B. (2004). Ecotourism and
Sustainable Development ic Costa Rica.
Eastman, JR. (2003). IDIRISI Kilimanjaro
guide to GIS and image processing. Clark Labs,
Clark University, Worcester, MA, pp 305.

Ells, A., Bulte, E. and VanKooten, G.C. (1997).
Uncertainty and forest land use allocation in
British  Columbia: vague priorities and
imprecise coefficients. Forest Sci. 43 (4), 509—
520.

Erkin, E. and Usul, N. (2005). Site Selection for
New Tourism Types in Bodrum Peninsula,
MU LA, TURKEY,ESRI Users Conference
2005. Accessed date 2 January 2009.
http://gis.esri.com/library/userconf/proc05/paper
s/pap1856.pdf.

Fung, T. and Wong, F.K.K. (2007). Ecotourism
planning using multiple criteria evaluation with
GIS. Geocarto International Vol. 22, No. 287—
105.

Garrod, B., Wornell, R. and Youell, R. (2006).
Re-conceptualising  rural  resources  as
countryside capital: The case of rural tourism.
Journal of Rural Studies 22,Pp 117-128.
Goodwin, H. (1996). In pursuit of ecotourism.
Biodiversity and Conservation 5: 277-291.
Go'ssling, S. (1999). Ecotourism: a means to
safeguard biodiversity and ecosystem functions?
Ecological Economics 29: 303—320.

lifesciencej@gmail.com




Life Science Journal 2013;10(1)

http://www.lifesciencesite.com

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Honey, M. (1999). Ecotourism and Sustainable
Development: Who Owns Paradise? Island
Press,Washington, DC.

Hsu,. T.K., Tsai, Y.F. and Wu, H.H. (2009). The
preference analysis for tourist choice of
destination: A case study of Taiwan. Tourism
Management Journal 30, Pp 288-297.

Instituto Nacional de Ecolog'ia (INE). (1997).
Programa de ecoturismo en a’reas naturales de
Me'xico. SEMARNAP-SECTUR.
TUCN/WCPA. (1999). Guidelines for Marine
Protected Areas, Edited & coordinated by
Graeme Kelleher, Adrian Phillips, Series Editor.
Jarvilouma, J. (1992). Alternative tourism and
the evolution of tourist area. Tour Manage
13:118-120.

Joerin, F., Theriault, M. and Musy, A. (2001).
Using GIS and outranking multicriteria analysis
for land-use suitability assessment. Int. J.
Geogr. Inf. Sci. 15 (2), 153-174.

Kahraman, C., Ruan, D., and Dog™an, 1. (2003).
Fuzzy group decision-making for facility
location selection. Information Sciences, 157,
135-153.

Katiyar, P. and Nidhi, J. (2001). Sites Need
Attention In Maharashtra Shore RS and GIS an
Ultimate Tool to Explore and Develop These
Beaches as a new Tourist Spot.
Kliskey, A.D. (2000). Recreation
suitability mapping: a spatially
methodology  for  determining recreation
potential for resource use assessment.
Landscape and Urban Planning 52,334+43.
Klocking, B., Strobl, B., Knoblauch, S., Maierc,
U., Pfiutznerd, B. and Gericke, A. (2003).
Development and allocation of land-use
scenarios in agriculture for hydrological impact
studies. Phys. Chem. Earth 28 (33-36), 1311-
1321.

Kulak, O. and Kahraman, C. (2005). Fuzzy
multi-attribute selection among transportation
companies using axiomatic design and analytic
hierarchy process. Information Sciences, 170,
191-210.

lee, S. (2001). A Spatial Decision Support
System For Guiding The Selection Of Tourism
Development Sites.Submitted to Texas A & M
University in partial fulfillment of the
requirements for the degree of Doctor of
Philosophy.P 162.

Loperz, R., Monteros, E.D. (2002). Evaluating
ecotourism in natural protected areas of La Paz
Bay, Baja California Sur, Me'xico: ecotourism
or nature-based tourism? Biodiversity and
Conservation 11: 1539-1550.

terrain
explicit

http://www.lifesciencesite.com

1281

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Luberichs, J. (2009). GIS and Tourist Consumer
Research (The Spatial Profile of German Low
_Cost Carrier Passengers in Mallorca.Submitted
in fulfillment of the requirement for the degree
of Master of Science in Geographical
Information Systems (UNIGIS). Faculty of
Earth and Life Sciences Vrije Uniiversiteit
Amsterdam The Netherlans.

Malczewski, J. (1999). GIS and Multicriteria
Decision Analysis.John Wiley&Sons, Inc.,pp
392.

Mcdonald, J.F. (2001). Cost-benefit analysis of
local land use allocation decisions. J. Regional
Sci. 41 (2), 277-299.

Mendoza, G.A. and Martins, H. (2006).
Multicriteria  decision analysis in natural
resource management: A critical review of
methods and new modeling paradigms. For.
Ecol. Manage., 230: 1-22. DOI:
10.1016/j.foreco.2006.03.023.

Miller, M.L. (1993). The rise of coastal and
marine  tourism. Ocean and  Coastal
Management 20: 181-199.

Nash, D. and Butler, R. (1990). Alternative
forms of tourism. Int J Hosp Manage 9:163—
165.

National marine sanctuaries. (2006). Coastal
tourism development criteria for Maldives,
Handout 4.6 : Tourism Industry,South china sea
planning for sustainable tourism in MPAs
training, USA.

Nouri, J., Danehkar, A. and Sharifipour, R.
(2008). Evaluation of ecotourism potential in
the northern coastline of the Persian Gulf.
Environ Geol 55:681-686.

Nouri, J. and Malmasi, S. (2004).
Environmental impact assessment of urban
development plan by vulnerability model
application. Int J Environ Sci Technol 1(1):7—
15.

Onut, S. and Soner, S. (2008). "Transshipment
site selection using the AHP and TOPSIS
approaches under fuzzy environment" Waste
Management, Vol 28, pp. 1552-1559.

Pereira, J. and Duckstein, L. (1993). A Multiple
criteria decision-making approach to GIS-based
land suitability evaluation. Int. J. Geogr. Inf.
Syst. 7, 407-424.

Perez, O.M., Telfer.T.C. and Ross, L.G. (2003).
Use of GIS Based Models for integrating and
developing marine fish cage within the tourism
industry in tenerif (Canary Islands), Coastal
management,No31,Taylor& Francis Inc.

Phua, M.H. and Minowa, M. (2005). A GIS-
based multi-criteria decision making approach
to forest conservation planning at a landscape

lifesciencej@gmail.com




Life Science Journal 2013;10(1)

http://www.lifesciencesite.com

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

scale: a case study in the Kinabalu Area, Sabah,
Malaysia. Landsc. Urban Plann. 71 (2-4), 207-
222.

Proctor, W and Drechsler, M. (2003).
Deliberative Multi-criteria Evaluation: A case
study of recreation and tourism options in
Victoria Australia. European Society for
Ecological Economics, Frontiers 2 Conference
Tenerife, Feb 11-15.

Rachel, J. and Chen, C. (2007). Geographic
information systems (GIS) applications in retail
tourism and teaching curriculum. Journal of
Retailing and Consumer Services 14, 289-295.
Ramand, B.A. and Aina, Y. (2004). GIS
Applications in Optimum Site Selection for
Tourist Sites: Texas State as a Case Study.Third
International Conference & Exhibition - GIS
BAHRAIN September 27— 29.

Ren, F.H. (1997). Atraining model for GIS
application in land resource allocation. ISPRS J.
Photogrammetry Remote Sensing 52 (6), 261—
265.

Riveiro, J.A., Alvarez, C.J., Pereira, J.M. and
Miranda, D. (2005). Profitability and production
requirements for land use allocation of farming
and forestry land. Biosyst. Eng. 90 (4), 477-
484.

Ryngnga, P.K. (2008). Ecotourism
Prioritization; A Geographic Information
System Approach. South Asia Journal of
Tourism & heritage.Vol 1,No 1, Pp 49-56.
Saaty, T.L. (1980). The analytic hierarchy
process. New York: McGraw-Hill.

Sharawi, H.A. (2006). Optimal land-use
allocation in central Sudan. Forest Policy Econ.
8 (1), 10-21.

Sorensen, J. and McCreary, S. (1990).
Institutional arrangements for managing coastal
resources and environments, US Nat. Parks
Service, Int. Affairs Office, DC (1990).

Steiner, F., McSherry, L. and Cohen, J. (2000).
Land suitability analysis for the upper Gila
River watershed. Journal of Landscape and
Urban Planning 50 Pp 199-214.

Stewart, S. and Sckartjakrarini, S. (1994).
Disentangling ecotourism. Ann Tour Res
21:840-842.
Tanzania coastal
(2003).  Guidlines

management partnership.
for coastal tourism

11/6/2012

http://www.lifesciencesite.com

1282

74.

75.

76.

71.

78.

79.

80.

1.

82.

83.

development in tanzania,Ministry of natural
resources and tourism.

Wall, G. (1993). Ecological reserves and
protected areas: the challenge of ecotourism.
http:/
/www.planeta.com/mader/planeta/0499/0499ge
off.html.

Wang, X.H., Yu, S. and Huang, G.H. (2004).
Land allocation based on integrated GIS-
optimization modeling at a watershed level.
Landsc. Urban Plann. 66 (2), 61-74.

Weaver, D.B. (1999). Magnitude of ecotourism
in Costa Rica and Kenya. Ann Tour Res
26:792-816.

Weaver, D.B. (2005). Comprehensive and
minimalist dimension of ecotourism. Ann Tour
Res 32:432-455.

Western, D. (1993). Defining ecotourism. In:
Lindberg K. and Hawkins D.E. (eds),
Ecotourism, a Guide for Planners and Managers
Vol. 1. The Ecotourism Society, Burlington,
Vermont, pp. 7-10.

Windupranata, W. and Hayatiningsih, I. (2009).
Optimaization of Marriculture site in the
tourism area of Seribu Islands, Java sea,
Indonesia,the 6th international congress on
coastal and marine tourism,Port Elizabeth
Nelson Mandela Bay ~ South Africa.

Wood, L.J. and Dragicevic,S. (2007). GIS-based
multicriteria evaluation and fuzzy sets to
identify priority sites for marine
protection.Journal ~of Biodivers Conserv
16:2539-2558.

World Tourism Organization (WTO). (2004).
http://www.worldtourism. org/facts.

Xuling, L., Zhaoping, Y., Feng, D. and
Xuegang, C. (2009). Evaluation on Tourism
Ecological Security in Nature Heritage Sites
:Case of Kanas Nature Reserve of
Xinjiang,China. Chin. Geogra. Scil 9(3),Pp
265-273.

Yaakup, A., Che’ Man, N., Hosni,N., Haron,
H.W. and Sulaiman,S. (2006). A GIS Approach
in Evaluation of Metropolitan Green Area: A
Case of Sungai Pulai Wetland. Urban Forestry
Conference: Managing Urban Green For
Sustainable Cities.Kuala Lumpur, 6-7 June.

lifesciencej@gmail.com




