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Abstract: Geographic Information System (GIS) is the best suitable system for land evaluation. In this 
research, at the first step, the Makhdoum's model is introduced‚ and then Hamadan Province, from 
aquaculture point of view and capabilities of the lands to fulfill aquaculture activities is evaluated. GIS 
was used for the mentioned purposes. The software used was Arc View (version 3.2a), with the UTM 
projection. For evaluation, Mc Hark method of Maps overlay was utilized. According to the results, the 
suitable area for aquaculture activities was introduced, which was equal to 13.1 percent of Hamadan 
Province. According to the evaluations, this province has limited potentials for aquaculture activities. 
Therefore, it is necessary to pay attention to these limitations and the development plans should be 
arranged.  
 
Key words: GIS, aquaculture, environmental evaluation, fishery  

 
INTRODUCTION 

 
 With a growing population, changing eating habits 
and severe limits on global wild caught fish stocks, 
aquaculture activities are a rapidly developing industry. 
So that, aquaculture would develop as a good source of 
animal protein for the growing population[1]. 
 Sustainable aquaculture development and planning 
requires comprehensive data on land use, water, 
economic and human resources available in a given 
area and synoptic integration and analysis of these 
resources. Geographic Information Systems (GIS) with 
Remote sensing technique are gainfully used or such a 
comprehensive analysis which lead to identification of 
suitable aquaculture site. By using remote sensing 
technique and GIS, the advantage is not only in time 
and cost effectiveness but also in achieving a more 
comprehensive and integrated treatment of aquaculture 
development criteria, which is difficult through 
conventional techniques alone[2].  
 A recent study in India has shown that GIS and 
remote sensing approach in prioritization of sub basins 
and erosion susceptibility zone mapping was more 
appropriate and very useful in evaluation of basin 
erosion characteristic Obi and Mitra have reported that 
GIS has a very strong role to play with the site selection 
for suitable harbor facilities[3,4]. GIS is typically used to 
store and analyze extensive information in a map –
based format[5]. 

 Hamadan Province covering 19493 square 
kilometers is located in west of Iran, 320 km far from 
Tehran with a population of about 1.6 million. Due to 
the low investments in industrial activities, the 
development of the area is built upon the improvement 
of agriculture and aquaculture[6]. 
 Using Makhdoum's model in this research, it is 
necessary to introduce it at first:  
 In fact, it is a linear, multi unknown quantity model 
to evaluate and recognize the potentials and capabilities 
of the land for aquaculture objectives. In this model, 16 
parameters, related to different factors, or related to 16 
informational layers are used and each informational 
layer is consisted of several classes. In this model, the 
capabilities of the lands in aquaculture are defined in 
selection 3, where each selection is explained by using 
a formula. Considering that different parameters are 
used in designing these parameters, each formula 
denotes the characteristics of that selection[7]. 
 

MATERIALS AND METHODS 
 
 This research was carried out in Hamadan 
Province, west of Iran, during 2004 to 2005,from 
aquaculture point of view and capabilities of the lands 
to fulfill aquaculture activities, using GIS[8].In this 
research, 5 GIS layers of maps have been used to 
evaluate the ecological capability, by using the 
Makhdoum's model[7]. 
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Table 1: The summery of Makhdooms model used in this study 
Layer Class 
 ---------------------------------------------------------------------------------------------------------------------------------------------------- 
 1 2 3 4 5 6 7 8 9 10 
The Amount of >10000 10000 6000 <3000 - - - - - - 
Water capacity  -6000 -3000 
As m3/hc  
Soil Erosion  by NO.E <0.25 0.25-0.7 >0.7 Rill Gully Alluvial 
water     Erosion Erosion Erosion - - - 
The sensitive Mongrove creek Wetland Savana bank dene Forest Others - - 
plant areas 
Over –all Slope 
(As percent) 0-2 2.1-5 5.1-8 8.1-12 12.1-15 15.1-20 20.1-25 25.1- 40 40.1-65 >65 
The value of the 
Protective species * ** Others - - - - - - - 
* : Plant species such as Taxus baccata , Buxus hyrcanus , Acer hyrcanum , Cupressus sempervirens  ,   var.horizontalis , Sorbus torminalis 
**  Juniperus polycarpus , Biota orientalis , juiperus , Rhizophora mucronata , Quercus cinerascens , Prunus aviom  , Quercus persica  , 
piruscommunis   
 
The titles of used layers are presented in Table 1. The 
process of land evaluation is presented in three parts: 
A. Collecting information was fulfilled in two ways, 

one by library studying where information 
resources, libraries, companies, research institutes 
and ministries were needed for digital information. 
Second, it was necessary to update the collected 
information by field patrolling in all of the 
essential areas and analyzing as well as collocating 
comparison of natural conditions of the lands.  

B. Analyses: The characteristics and environmental 
parameters of each area were various and these 
characteristics could define an ecological system. 
Therefore, the important aspect of the survey was 
the evaluation of the land and studying and 
analyzing the environmental characteristics[9]. In 
this research, this model has been used to analyze 
the data using Makhdoum's model has been 
used[10].  

C. Evaluation: Which is the ecological capability in 
determining or forecasting the potential capability 
or type of natural usage of the land. Although 
methods such as check list, matrix, network and 
overlay methods have been used for environmental 
impact assessment, in this research overlay 
method[11] has been used to evaluate the capability 
of the land. In addition, GIS has been used to 
evaluate the land as main tool. The software used 
was Arc View (version 3.2a) with the Universal 
Transverse Mercator (UTM) projection and scale 
was 1/250,000[12]. 

 After preparation of the above-mentioned layers, it 
was preferred to unite the projection system of all of the 
layers and the projection system was selected (UTM). 
All layers were on the scale of 1/250,000. Meter was 
defined for the software system as the unit of the scale 
and the unit of the map[13]. 
 Following the preparation of the layers, each five 
layers accompanied with the base layer of the province 
itself were presented in a file in Arc View and the 
related classification of information was done according 
to the applied model. In the second step, the above-

mentioned layers were changed from their vector data 
to raster data by using convert to gird command and to 
the next analysis in Arc View soft ware. In addition, the 
amount of the cell sizes was selected as ten meters. This 
selection caused the operation to be very exact. Then 
for each parameter, Map Query (MQ) was considered. 
Later, the extent of interfering over lapping of the cases 
was analyzed using multiple MQ's.  
 

RESULTS 
 
 Based on the literature review, water capacity layer 
of the studied area were obtained[10]. The studied region 
has a few surface water resources and therefore a great 
part of the water necessary for the province is supplied 
from the ground water. In addition, because of the extra 
usage of the ground water the water table in all of the 
plains of the studied region has been dropped. In the 
studied area, there are only three classes for this layer 
(Fig. 1). 
 

 
Fig. 1: Characteristics of the amount of water capacity 

in Hamadan 
 
Soil erosion by water: According to our gathered data, 
only 5 information layers out of 7, are concerned with 
the erosion in the province, where there is no gully 
erosion or alluvial erosion there (Fig. 2). 
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Fig. 2: Characteristics of soil erosion in Hamadan 
 

 
Fig. 3: Characteristics of The sensitive plant areas in 

Hamadan 
 

 
Fig. 4: Characteristics of over –all slope in Hamadan 
 
The sensitive plant areas: Based on the fielded study, 
Hamadan is too far from the sea and that the province 
does not have of Mangrove, creek, Savanna areas and 
dene. The forests of the province cover 35,000 hectares, 
while there are few wetlands, some of which become 
dry in summer. In this research, the importance of the 
protection of the natural resources and the environment 
value of the forests and wetlands were considered and it 
was preferred to show this subject in evaluating the 
land largely, although the forests and wetlands of the 
province are too limited (Fig. 3). 
 
Over-all slope: By using topographic map of the 
studied area, over-all slope layer was obtained.  

 
Fig. 5: Characteristics of the value of the protective 

species in Hamadan 
 

 
Fig. 6: Results of evaluation in Hamadan  
 
 
Also, the information showed that 31.6 percent of the 
provinces lands had a slope more than 12% (Fig. 4). 
 The value of the protective species: Based on the 
field study, the tree species of the first layer in the 
province are not present and the tree species of the 
second layer in the province are found in Nahavand 
woodlands to a limited degree (Fig.5). 
 In the studied area, considering some limitations 
such as water capacity and Erosion, there is low 
capability for aquaculture activity. Finally According 
the collected data in the studied region, suitable areas 
for aquaculture activities is equal to 220,000 hectares 
(13.1 percent of the province) (Fig. 6). 
 

DISCUSSION 
 
 Currently, aquaculture plays a small role in the 
studied area, but According to obtained results, this 
province has potential for aquaculture activities. 
Aquaculture activities contribute a small part to the 
gross domestic product (GDP) of the studied area, but 
though aquaculture activities create job opportunity for 
rural poor.  
 The results of this study may be compared with 
another study done in Saleh Bay, West Nusa Tenggara 
that suitable area for marine cage culture was found 677 
ha or 8 % of the total studied region[14]. Area could be 
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utilized only 68 ha (10%) or 27.080 cages with 
dimensions of 2.5x2.5x3.5 meter. 
 Also Dao reported that, about 4.7% (2,725 ha) of 
the total land area of 57,618 ha in Daitu Thainguyen in 
Vietnam are suitable for watershed pond aquaculture, 
compared to the existing 404-ha watershed ponds[1].  
 Moreover, these findings show that it faces many 
limitations in executing aquaculture and it is necessary 
to pay attention to these limitations. Suitable areas for 
aquaculture activity are located near rivers, roads and 
lower elevated areas in the north and south of province 
(Fig. 6).  
 In the present study, more emphasis has been given 
to evaluation of capability of Hamadan province related 
to aquaculture activities but for better planning and 
design, detailed study required for construction, 
operation, maintenance, utility and environmental 
impact assessment. The authors believe that this model 
would be applicable for other provinces in Iran.  
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