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ABSTRACT 
 

As parallel with the swift economical, political and technological developments felt throughout the world in 
recent years, important changes in tourism activities, depending on usage of sources for longer period such as 
sustainable tourism and ecotourism, have been observed. Ecotourism is seen as an important means of providing 
sustainable development against the negative effects of uncontrolled developing mass tourism on environment 
and society. Ecotourism constitutes a sub-division of sustainable tourism. During the last two decades, several 
attempts have been made to evaluate the quality of desert areas heritage in various contexts. Ecotourism is a way 
to protect the natural reservoir and perspectives. In order to develop sustainable ecotourism, natural resources 
should be protected effectively and seriously. Sustainable ecotourism is a tourism, which is sustainable 
ecologically, say, it meets the current and future needs of the ecotourist. The assessment of desert areas is in 
need of the inclusion of other values in the evaluation process.  In the paper Pralong method used to assessing 
ecotourism and exploitation values of desert area in a tourist context. Result this approach could be used to 
define carrying capacity of desert area as a function of their recreational activities and of their evolution in terms 
of potential and exploitation. Tourism value of a desert area could be evaluated in four aspects: apparent, 
scientific, cultural, and economic and aesthetic. There are particular criteria and scales to determine the value of 
different aspects of tourism value of desert areas. Also, evaluation of the desert area exploitation value consists 
of two parts and it has been defined similar to scoring scales and criteria for scoring the different parts. In  the  
present  study, according  to  the  criteria  of  economic, social,  cultural and aesthetic, assessment  scientific  
and  additional  value  method  have  been  used  to identify  ecotourism  potential  of  Khor and Biabanak. The 
results obtained in this study represented outstanding desert areas scientific values, rather than other criteria. 
Values are 0.77, 0.64, 0.48, and 0.37 for the scientific, aesthetic, cultural, and economic value, respectively. The 
results obtained from tourism and exploitation values determined 0.56 and 0.62, respectively. The results 
indicated that Khor and Biabanak region could be introduced as a place of ecotourism. Furthermore, value of 
studied places has affected the other values due to the height and potentials of other values scientific values. 
Low value is mainly due to some factors like access difficulty, farness from major population centers of the 
province and country, not presenting the region potentials, people attitude to tourism, passing free time, and not 
paying attention to ecotourism in its real meaning. 
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Introduction 
 

Sustainable development is a comprehensive 
approach to improve life quality to implement 
economic, social and environmental welfare of 
human settlements [19]. In this meaning sustainable 
development is a process, which facilitates social 
stability and justice and popular participation through 

organizing and adjusting the relation between human 
being, environment, and managing the exploitation 
of environment resources, access to ever-increasing 
and continuous production, secure life, nutritional 
security [7,10,23]. Economic, social, and 
environmental objectives of the society in this 
process would be incorporated wherever possible to 
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through policy-making and taking required protective 
measures [8,20]. 

Sustainable development is a basic concept, 
which includes ideals and principles where 
perceiving them promises a bright future and 
neglecting them results in devastation of the 
environment. In this development, natural resources 
are protected as mankind heritage in a way to be able 
to meet the needs of the future generations as well as 
the present generation [21]. 

Nowadays, tourism is one of the most promising 
activities, which is considered as development 
passage. Exploiting the potentials and capacities of 
tourism and ecotourism in each region may provide a 
dynamic and active ground for the development of 
that region [11]. Hence, evaluating the ecotourism 
potential and analysis of the capacities 
geographically is a special necessity [1]. The main 
purpose of the ecotourist in sustainable ecotourism is 
to know culture, historical records, and natural 
representations of the region to create money-making 
opportunities for the region and spend a part of the 
sustainable ecotourism incomes to protect the natural 
resources [9,18]. 

In the current periods after environmental crises, 
devastation of the resources, and obstacles on the 
way of achieving sustainable development, it is 
necessary to conduct the programs according to 
knowing and evaluating continuous and appropriate 
exploitation of the environment and keep the natural 
values of the environment. Studies of the desert 
facilities of deserts in Iran could be investigated from 
inherent values. Such facilities are a part of the prior 
heritage where mankind is not responsible for. Khor 
and Biabanak have been highly dynamic in the past 
and the present time. The ecotourism facilities of the 
region are mostly due to the dominance of the active 
morphologic systems in the region. This article 
investigates ecotourism in Khor and Biabanak at the 
margin of Iran central desert with emphasis on desert 
studies and ecotourism potentials in the region. 

 
Sustainable Ecotourism: 

 
Regarding sustainable development, ecotourism 

is a branch of tourism where converts the societies 
activities from threat to opportunity [3,17]. Culture, 
historical records, and natural representations of the 
region would be identified, the ecosystem position is 
preserved, and economical opportunities are 
provided for the local people [13,2]. The purpose is 
to protect the geographical attractions and 
environmental phenomena for the present and future 
generations, but irreparable damages to the natural 
resources are sometimes seen [22].  

Concerning sustainable development, 
ecotourism basis is to know how tourists can visit 
cultural and natural resources to promote their 
knowledge and pass their free times without having 
any negative effect on the resources [6,14]. The 

current resources could be evaluated in nature from 
two perspectives: from human viewpoint and from 
the viewpoint of all the world creatures. 

In the first perspective, social values are 
considered more important than ecologic values and 
more attention would be paid on environment 
exploitation than keeping its quality [5]. In the 
second perspective, protecting the natural order is 
emphasized. Some ecologists believe that nature 
should not be considered only as a tool to satisfy the 
human needs, but also as a phenomenon with 
inherent value. It should be considered as an 
objective not a tool. 

Sustainable ecotourism is a sustainable 
managerial approach which results in protecting 
nature regarding environmental, social, economical, 
and value objectives with collaboration of both 
authorities and people through legislating appropriate 
rules and regulations and their effective execution 
directly and indirectly.  

 
Case Study: 

 
Khor and Biabanak, with centrality of Khor and 

an area of 12000 km2, is located at the east of Isfahan 
and margin of the central desert. It is next to Semnan 
province from north, to Yazd province from 
southeast, to Naien city from west. It is 579 meter 
high above the sea level and this is located at 54°47� 
east longitudes and 33°27� north latitudes (Figure 
1). 

This region consists of a dry nature, eastern 
desert of Khor in the form of beehive, a sandy land, 
which changes into the form of hills with the least 
wind. Generally, the desert status of the region is 
sand skiing etc. [12]. with particular attractions or 
ecotourism. In order to evaluate the ecotourism 
attractions and potential of Khor and Biabanak, nine 
areas were identified and studied. Table (7) displays 
their specifications and documents on their 
evaluation and management. 

 
Model of Sustainable Ecotourism: 

 
Sadler was among the first people who presented 

sustainable ecotourism model in 1990. Sadler covers 
three basic objectives in his model: 1- social 
objectives including meeting social privileges, 
participation in programming, instruction, and 
employment, 2- economic objectives including 
economic privileges for the local and terminal 
economic community of the industry, and 3- 
environmental objectives including helping to protect 
natural resources and avoid devastating the 
resources, supply management, and admitting the 
resources value. He names the common part of the 
three objectives sustainable ecotourism [4]. 

Figure (2) shows ecotourism model in the 
process of developing different forms of tourism. 
This diagram indicates why ecotourism is presented 



271 
Adv. Environ. Biol., 7(2): 269-278, 2013 

 

as the sustainable form of tourism in nature and 
includes some parts of rural and cultural tourism. 
Hence, programming and developing the tourism 
infrastructures, the consequent activities, and 

marketing should be conducted according to stability 
indexes from environmental, social, cultural, and 
economical perspectives. 

 
 

 
 
Fig. 1: Khor and Biabanak 

 
 
Fig. 2: Ecotourism as ideas for sustainable development 

 
Material  and Method 
  

In the paper Pralong method used to assessing 
ecotourism and exploitation values of desert area in a 
tourist context. This method was based on the study 
of desert area of the Khor and Biabanak. Result this 
approach could be used to define carrying capacity of 
desert area as a fonction of their recreational 
activities and of their evolution in terms of potential 
and exploitation [15,16]. 
 
Evaluation of Tourism Value of Desert Areas: 

 
Tourism value of a desert area could be 

evaluated in four aspects: apparent, scientific, 

cultural, and economic and aesthetic. There are 
particular criteria and scales to determine the value 
of different aspects of tourism value of desert areas. 
In this case, tourism value of a place is the average of 
the four aforesaid criteria. It is depicted as the 
following: 

Tourism value: (Economic value + cultural value 
+ Scientific value + Aesthetic value)  

In this formula, different aspects of tourism 
value are equal and there is no reason for any of them 
to be more or less important than the others in 
determining the theoretical tourism capacity of the 
desert area. 

Value of apparent aesthetic of a desert area relies 
on its inherent beautiful aspects. Scientific value of 
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such places is measured based on criteria like 
rareness, educational position, enjoying ecologic and 
palaecogeographical values. Evaluation of cultural 
value is carried out based on common cultural 
customs and artistic aspects in desert areas. Finally, 
the economic value of each place is associated with 
its entrepreneurship and exploitable features in 
tourism. Hence, every desert spatial value is 
expressed with a particular scoring scale and the 
general value of the desert area is determined for that 
value: 

 
1- Computation Equation of Aesthetic value: 

 
Equation (1)  
Total Score= X1+X2+X3+X4+X5 
The scores are calculated according to table 1. In 

this formula, all aspects of tourism value are equal 
and there is no reason for the otherwise in 
determining the aesthetic value of the desert area.

 
Table 1: Criterion and scale of scoring in evaluation of apparent aesthetic value of a desert area 

Criterion                        scale 0 0.25 0.5 0.75 1 
X1: Number of views - 1 2 or 3 4,5 or 6 6< 
X2: Distance to the views(m) - <50 50-200 200-500 500< 
X3: Area - Small Medium Large Very large 
X4: Height 0 Low Medium High Very High 
X5: Color contrast Similar colors - Various colors - Contrasting colors

 
2- Computation Equation of Scientific value: 

 
Equation (2)  
Total Score= X1+X2+(X3*0.5)+X4+X5 
The points are calculated according table 2. Weight of clause 3 has increased in this formula as rareness 

index is evaluated concerning clause 2. 
 

Table 2: Criterion and scale of scoring in evaluation of apparent aesthetic value of a desert area 
Criterion                        scale 0 0.25 0.5 0.75 1 
X1: Attractiveness of palaecogeographical - Low Medium High Very High 
X2: Representativeness 0 Low Medium High Very High 
X3: Rareness 7< 5-7 3-4 1-2 Unique 
X4: Integrity Destroyed High Medium low No damage 
X5: Attractiveness of Ecological 0 low Medium High Very High 

 
3- Computation Equation of cultural value: 

 
Equation (3)  
Total Score= X1+(X2*2)+X3+X4+X5 
Scores are calculated according to table 3. In this formula, weight of clause 2 is calculated two times as this 

clause may include literal notes which are usually seen with iconographic elements. 
 

Table 3: Criterion and scale of scoring in evaluation of apparent cultural value of a desert area 
Criterion                        scale 0 0.25 0.5 0.75 1 
X1: Historical & cultural No attachment low Medium High Very High 
X2: Iconographic 0 1-5 6-20 21-50 50< 
X3: Geohistorical No effect low Medium High Very High 
X4: Religious 0 low Medium High Very High 
X5: literature  Artistic Never - Sometime - Annual 

 
4- Computation Equation of Economic value: 

 
Equation (4)  
Total Score= X1+X2+X3+X4+X5 
Such scores are calculated according to table 4. In this formula, all aspects of tourism value are equal as all 

of them participate equally in determining the economic value of the desert area. 
 

Table 4: Criterion and scale of scoring in evaluation of apparent Economic value of a desert area 
scale  
Criterion                         

0 0.25 0.5 0.75 1 

X1: Accessibility 1 km< <1 km Local Road Regional Road National Road
X2: Natural hazards Non-controlling Uncontrolled Low control voluntary No hazard 

X3: Number of Visitors <10000 10000-100000 
100000-
500000 500000-1000000 1000000< 

X4: Protection Complete Limited - Unlimited No protection
X5: Attractiveness - Local Regional National International
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Evaluation of Exploitation Value: 
 
Evaluation of the desert area exploitation value 

consists of two parts and it has been defined similar 
to scoring scales and criteria for scoring the different 
parts. Hence, the exploitation criterion is depicted by 
X (degree) and Y (quality): Equation (5)  

Exploitation Value= X (degree) +Y (quality) 
The relationships between the two values 

determine the exploitation intensity (low, medium, 
and high) in the desert area. The exploitation degree 
indicates the degree of spatial and temporal 
application of the desert area as the exploitation 

quality is calculated according to four criteria of 
desert area tourism. In such situation, different 
criteria are used to evaluate the two major parts of 
the exploitation value: 

 
Equation (6)  
Exploitation Degree =X1+X2+X3+X4 
Value of the aforesaid clauses is determined 

according to table 5. 
Equation (7)  
Exploitation Quality= X1+X2+X3+X4 
Value of the aforesaid clauses is determined 

according to table 6. 
 

Table 5: Criterion and scale of scoring in evaluation of exploitation degree of a desert area 
Criterion                        scale 0 0.25 0.5 0.75 1 
X1: Area(ha) 0 <1 1-5 5-10 10< 
X2: Number of Infrastructure 0 1 2-5 6-10 10< 
X3: Seasonal living(day) - 1-90 90-180 181-270 271-360 
X4: Daily living(h) 0 <3 3-6 6-9 9< 

 
Table 6: Criterion and scale of scoring in evaluation of exploitation quality value of a desert area 

Criterion                        scale 0 0.25 0.5 0.75 1 

X1: Use of Aesthetic value 
Without any 
advertisement 

A protective 
action and 
introduction of 
a product 

A protective 
action and 
introduction of 
multi product 

Multi protective 
action and 
introduction of a 
product 

Multi protective 
action and 
introduction of 
multi product 

X2: Use of Scientific value 
Without any 
possibility of 
learning 

A protective 
action and 
introduction of 
a product 

A protective 
action and 
introduction of 
multi product 

Multi protective 
action and 
introduction of a 
product 

Multi protective 
action and 
introduction of 
multi product 

X3: Use of Cultural value 
Without any 
cultural value 

A protective 
action and 
introduction of 
a product 

A protective 
action and 
introduction of 
multi product 

Multi protective 
action and 
introduction of a 
product 

Multi protective 
action and 
introduction of 
multi product 

X4: Use of Economic value No visits <5000 5000-20000 20000-100000 100000< 

 
Results: 

 
The points obtained from evaluation by Pralong 

method makes it possible to compare them in the 
deserts of the study. Through this comparison, the 
particular potentials of the places could be easily 
identified and adjust the programming priorities 
according to them. Comparing the values obtained 
from computing the scientific value indicates that 

LUZ06 and LUZ04 (0.95) has allocated the lowest 
point 0.40 (LUZ08) to itself (Figure 3). Evaluating 
the aesthetic value of the places indicated that 
LUZ06 and LUZ08 obtained the highest (0.90) and 
the lowest (0.30) points, respectively. Regarding 
cultural value, LUZ05 (0.70) was at a better status 
than other places in the study and LUZ07 (0.25) was 
at a low status (Table 7 and Figure 4). 

  
Table 7: Criteria and scale of scoring used to assess the scientific and additional value desert areas 

Code 

Scientific value Aesthetic value 
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Total 

LUZ01 0.75 1.00 0.50 1.00 1.00 0.85 1.00 0.75 0.25 0.50 0.50 0.60 
LUZ02 0.75 1.00 1.00 1.00 0.75 0.90 1.00 1.00 1.00 0.75 0.50 0.85 
LUZ03 0.75 0.50 0.75 0.75 1.00 0.75 1.00 1.00 0.50 0.50 0.50 0.70 
LUZ04 1.00 1.00 1.00 0.75 1.00 0.95 1.00 0.75 1.00 0.25 1.00 0.80 
LUZ05 0.50 0.75 0.25 1.00 0.75 0.65 0.75 1.00 0.25 0.25 0.50 0.55 
LUZ06 1.00 1.00 1.00 1.00 0.75 0.95 1.00 1.00 1.00 0.50 1.00 0.90 
LUZ07 0.25 1.00 0.25 0.75 1.00 0.65 1.00 0.75 0.50 0.50 0.50 0.65 
LUZ08 0.25 0.25 0.25 0.75 0.50 0.40 0.50 0.25 0.50 0.25 0.00 0.30 
LUZ09 0.75 0.75 1.00 0.75 1.00 0.85 0.75 0.50 0.50 0.25 0.00 0.40 
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Code 

Cultural  value Economic value 
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LUZ01 1.00 0.50 0.50 0.75 0.00 0.65 0.25 0.50 0.00 1.00 0.25 0.40 
LUZ02 1.00 0.25 0.25 0.50 0.00 0.45 0.25 0.50 0.25 0.25 0.50 0.35 
LUZ03 0.75 0.50 0.25 1.00 0.00 0.60 0.25 0.50 0.00 0.25 0.75 0.35 
LUZ04 0.25 0.25 0.25 0.50 0.00 0.30 0.25 0.50 0.25 0.25 0.75 0.40 
LUZ05 0.50 0.75 1.00 0.50 0.00 0.70 0.25 0.25 0.25 0.25 0.75 0.35 
LUZ06 0.25 0.50 0.50 0.75 0.00 0.50 0.75 0.50 0.00 0.25 1.00 0.50 
LUZ07 0.25 0.25 0.25 0.25 0.00 0.25 0.25 0.25 0.00 0.25 0.25 0.20 
LUZ08 0.25 0.75 0.50 0.50 0.00 0.55 0.25 0.25 0.00 0.25 0.50 0.25 
LUZ09 0.25 0.25 0.50 0.25 0.00 0.30 0.25 0.50 0.00 1.00 0.75 0.50 

 

 
Fig. 3: scientific value 

 

 
 

Fig. 4: scientific and additional value desert areas 
 
In addition, the final assessment of the economic 

value indicated that places are at a fairly intermediate 
status. 

Comparison of the values obtained from 
computing the places value indicated that their value 
has affected other values since their scientific value 
(point: 0.77) and their potentials are high. As Table 
(9) indicates, points include 0.77, 0.64, 0.48, and 

0.37 for the scientific, aesthetic, cultural, and 
economic values of the regions, respectively.  

Computing the value of exploitation degree 
indicated that LUZ02 (0.81) and LUZ04 with the 
same point are at the best status for temporal and 
spatial application and value of exploitation quality 
(Table 8 and Fig 5). Application degree was 
identified to be at an intermediate status for other 
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regions of the two values. The points obtained from 
tourism and exploitation value determined the 

ecotourism of the region to be 0.56 and 0.62, 
respectively (Table 9). 

 
Table 8: Criteria and scale of scoring used to assess exploitation value 

 
Code 

Exploitation Degree Exploitation Quality 
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Total 

LUZ01 0.50 0.00 0.50 0.75 0.44 1.00 0.50 0.75 0.50 0.69 
LUZ02 0.75 1.00 0.50 1.00 0.81 0.50 1.00 0.50 0.75 0.69 
LUZ03 0.25 0.75 0.50 0.50 0.50 0.75 0.50 0.50 0.50 0.56 
LUZ04 0.25 0.75 0.50 0.75 0.56 0.75 1.00 1.00 0.50 0.81 
LUZ05 0.50 1.00 0.75 0.75 0.75 0.50 0.50 0.50 0.50 0.50 
LUZ06 0.25 1.00 0.50 0.75 0.63 0.75 0.50 1.00 0.75 0.75 
LUZ07 0.50 0.00 0.75 0.50 0.44 0.50 0.75 0.50 0.75 0.63 
LUZ08 1.00 0.75 0.50 0.50 0.69 1.00 0.50 0.50 0.25 0.56 
LUZ09 0.50 0.50 0.50 0.50 0.50 1.00 0.50 0.50 0.75 0.69 

 

 
Fig. 5: Criteria and scale of scoring used to assess exploitation value 
 
Table 9: Tourism and exploitation values of Khor and Biabanak 

Values Sum values 
Scientific 0.77 
Aesthetic 0.64 
Cultural 0.48 
Economic 0.37 
Tourism value 0.56 
Exploitation Degree 0.59 
Exploitation Quality 0.65 
Exploitation value 0.62 

 
One of the cases which should be taken into 

consideration is the relationship between economic 
value and aesthetic.  The determining indexes of 
aesthetic value in LUZ02 and LUZ06 places are 
more valuable than other places, but their economic 
value is less than other places. It seems that such 
conditions indicate the susceptibility of the places 
concerning its high aesthetic value and the 
programmers’ negligence to the issue may result in 
an irreparable damage to the region. Uniqueness of 
these places attracted a large population of visitors to 
this place rather than other places. On the other hand, 
the programmers’ tendency to the development of 
economic capacities may result in the cultural, 
scientific, and aesthetic capacities. 

Low aesthetic value of LUZ08 and LUZ09 
places with access difficulty and uncontrolled natural 

risks in theses places have reduced their attraction 
and visitors. 

 
Discussion: 

 
Despite of ecotourism newness, there numerous 

examples of mismanagement, lack of programming, 
lack of clear sets of rules and regulations, 
interference of the performance of different organs as 
performers of nature tourism and negligence to the 
toleration capacity of ecotourism areas. In this 
regard, supply management should be prior to 
demand. Hence, we should carry out the required 
programming to implement this as it is a basic factor 
in any development in a way that development fails 
without it. Protecting the natural resources depends 
on this factor. Programming should be conducted in 
an advanced level through public protection. In 
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addition to determining appropriate strategies, which 
is a basic factor to fulfill the program objectives, 
participation of the local people in programming and 
execution is another important factor, because they 
are susceptible to damages to their natural 
environment and take part actively in organizing and 
executing activities related to ecotourism. On the 
other hand, if normal tourism becomes more 
informed about environment, it would reduce its 
destructive effects. Hence, we should attempt to 
increase the variety of opportunities and ecotourism 
and incorporate tourism and ecotourism. The 
resulting mutual increase from their incorporation 
brings about more privileges to local people and 
tourism activists. Sustainable ecotourism should be 
analyzed through systemic attitude and use the 
environmental, political, cultural, social, 
anthropologic, geographic, and economical aspects. 
We should compute what ecotourism gives and what 
it gets, but economical interests of ecotourism in 
most cases were so attractive that prevented its other 
effects. 

 
Conclusion: 

 
Despite of the current potentials and capacities 

of deserts from the perspective of ecotourism 
development, some factors like appropriate 
infrastructures of ecotourism, lack of enough 
knowledge about the issue, lack of ecotourism 
culture, and lack of informing by mass media are the 
causes of not attracting ecotourism in Iran deserts. In 
order to go away from these challenges, 
programming is necessary for knowing these regions. 
This paper attempted to investigate and know the 
potentials for exploitation value degree and tourism 
value. 

The results indicated that Khor and Biabanak 
region could be introduced as a place of ecotourism. 
Furthermore, value of studied places has affected the 
other values due to the height and potentials of other 
values scientific values. Low value is mainly due to 
some factors like access difficulty, farness from 
major population centers of the province and 
country, not presenting the region potentials, people 
attitude to tourism, passing free time, and not paying 
attention to ecotourism in its real meaning. However, 
the evaluations have determined the relationship 
among values, which indicate the situation of the 
deserts to improve ecotourism development. Hence, 
it is necessary to program and manage the regions 
and present their reformative and constructive 
approaches to improve ecotourism. 
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