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Abstract 
Today environmental assessment is considered and used as the basis and founda-
tion of any kind of human activity. This is the science which gives human the 
consciousness about abilities and disabilities of his surroundings. This study tried 
to assess and provide the potential survey of lands in Khuzestan province for 
agricultural activities by taking into account the climatic elements and displaying 
different elements in different seasons. To achieve this goal, first produced data 
were analyzed in GIS software and then the data was tested by professors and ex-
perts of department of soil science and was weighted using the Buckley geometric 
mean model. Finally, the obtained weights were applied in the software and the 
obtained results are as follow: except some east parts of Khuzestan province which 
have proper climate for agricultural activities, other regions are not in good condi-
tions and it is necessary to use cultivation with low water requirements and high 
resistance to heat and sunlight in these areas. 
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1. Introduction 

Shaping and arranging of the local-spatial areas have been continuously discussed in 
different scales and concepts, in fact, since the beginning of human life and the use 
of natural resources (especially water and land) [1]. Population growth and ris-
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ing living standards increase the demand for food. This has caused that human 
mind focuses on the advantage of the land and increase of crops and horticul-
tural products [2]. Due to the land limitation in agricultural production, use of 
land should be such that not only maximize its performance [3], but also to pro-
tect it in order to provide living conditions for human lives and posterity and to 
prevent land degradation and erosion, decline and destruction of this vital re-
source [4]. Land assessment as a part of the human society assessment [5] eva-
luates the production potential of land in different uses (forest, meadows, plains, 
etc.) (Ojeda-Trejo) and shows the main use of land for a specific purpose (Willey 
H). The purpose of the assessment is to determine the ability and talent of lands 
for specific uses, for example: agriculture, landscaping, engineering uses (con-
struction, landfill, mines, road construction, etc.), environmental protection and 
catchment [6]. In fact, using land assessment, limitations and inherent potential 
of lands to support specific uses in the long term is identified and reduces social, 
economic and environmental costs [7]. Soil degradation and decline in soil fer-
tility, contamination of soil, surface water and groundwater, saline and sonic 
soils in large areas of the world are just a few of the irreparable damages which 
are the results of unreasonable methods and changes in natural resources by 
man. Therefore, recognition of land production capacity and assigning them to 
the best and most profitable type of user is important. Planning for optimum use 
of lands leads to the maximum productivity of lands and natural resources will 
be preserved for posterity [8].  

Two important aspects of land are examined in assessment: physical aspects 
such as soil, ups and downs and climate, and socio-economic aspects, including 
the size of land plots, management level, workforce, market access and so on. 
The physical characteristics of land are almost constant, while socio-economic 
factors are highly variable [9].  

The main purpose of this study is to determine the capabilities and potential 
of the lands in Khuzestan province in terms of climatic elements; because what is 
important in terms of environmental assessment is the physical power and value 
of the land. Physical power is a power that cannot be changed and even the so-
cio-economic aspect is dependent to the physical aspect of the land. The other 
purpose of this study is to determine the capability of the lands in different sea-
sons, because the amount and extent of climatic elements are uneven in different 
seasons and as a result, the land will also have an uneven power and potential. 
Therefore, we have to evaluate the lands in terms of climatic elements in differ-
ent seasons. 

2. Research Methodology 

This study is an applied study with a descriptive-analytical approach and library 
studies are used. In this study experts have been used for weighting the data lay-
ers using a questionnaire. In the first phase suitable criteria in the assessment of 
lands were identified and because of tremendous influence of climatic elements 
as physical aspect in determining land potential, these criteria are investigated.  
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In the second phase the criteria are weighted and then this weighting is reformed 
and revised in the next phase and it has continued to reach a final consensus. In 
the end, experts’ opinions are applied in multi-criteria decision-making models 
and using final weights incorporation in the geographical information system, 
fertile lands will be identified. Climatic indices needed to address this issue in-
clude: precipitation, temperature, solar radiation, relative humidity, wind speed, 
wind speed measured height, longitude and latitude [9]. 

2.1. Data Analysis 
2.1.1. Geographical Information System 
Geographic information system (GIS) is a designed information system for the 
storage and processing [10] of the data that their reference is a specific spatial 
location or a special geographical coordinates [11]. One of the methods of data 
analysis in GIS is spatial data analysis method; ((In management of spatial anal-
ysis, GIS elects information needed in the studied areas which are first position-
ing with GPS devices [12] and then puts them together and analyzes them [13]. 
The basis for the classification of spatial analysis in assessment of intended indi-
cators is the true and accurate values that belong to the indicators [14].  

2.1.2. Buckley Geometric Mean Model 
Buckley geometric mean model is one of the development models in state ana-
lytic hierarchy process to make it fuzzy that trapezoidal fuzzy numbers are used 
for the use of respondents’ opinions [15]. 

In this way, fuzzy numbers are shown as ( ), , ,ij ij ij ij ija b ct d=  and in geome-
tric space, they are shown as follow (Figure 1): 

In this way to facilitate the decision-making, at first the hierarchical tree is es-
tablished for criteria and sub-criteria and in the next phase fuzzy judgment ma-
trix is formed for respondents. Fuzzy judgment matrix is prepared and imple-
mented in the following manner: 

( )( ) ( )

( )( ) ( )

( )( ) ( )

1,1,1,1 12, 12, 12, 12 1 , 1 , 1 , 1

21, 21, 21, 21 1,1,1,1 2 , 2 , 2 , 2
.
.
.

1, 1, 1, 1 2, 2, 2, 2 1,1,1,1

.
a b c d a n b n c n d n

a b c d a n b n c n d n

an bn cn dn an bn cn dn



















           (1) 

Third phase: rows geometric mean is calculated using the following formula: 
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Forth phase: using the following formula obtained geometric mean of the 
rows are normalized:  
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To normalize the data at this stage, at first it is necessary that geometric mean 
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of rows to be gathered together: 

1 2 31
n

ii z z z z z
=

= + + + +∑ n   


                    (4) 

It should be noted that if the normalized weights are for options comparison 
(secondary variables), they will be ijr  (option i weight than criterion j) and if 
they are associated with the main criteria or variables, they will be iw . 

Fifth phase: combination of options weight (than criteria) and criteria deter-
mines the final weight [16]: 

1
n

i i ijjU w r
=

= ∑

 
                        (5) 

3. Data Analysis 

Environmental assessment is considered as one of the most important and criti-
cal tools for shaping and arranging the local-spatial areas which can lead us into 
important targets to send society towards sustainable development. The main 
purpose of the environmental assessment can be the classification of lands in 
terms of use and more adjustment to the environment [17], because use and 
human density increases in one area can undermine the entire environment and 
lead to increased environmental degradation. Understanding the physical and 
socio-economic aspects gives the power to managers and policy makers of the 
society to have the best and most use of the environment by spending the least 
amount of cost. The most important point is that understanding this power 
helps them to minimize the amount of damage into the land and its power. 
Among the aspects of the environmental assessment, the physical aspect has par-
ticular importance, for example climatic elements are one of the parts that can-
not be controlled and executives and policy makers must be affected by these 
elements to plan for the use of the environment. What is observed is that the is-
sue of climatic conditions in different seasons and months of the year was less 
significant. This study takes into account climatic indices over the seasons and 
months of the year to assess the Khuzestan lands for agricultural purposes. Then, 
according to the limited space of this article, from each seasons just one month 
is discussed. 
 

 
Figure 1. Trapezoidal fuzzy numbers. 
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3.1. Spring 

As it is seen in the map, in spring the best lands in terms of climatic elements are 
in the eastern part of the province and this value is declining from the east to the 
southwest of the province [18] (Figure 2). 

3.2. Summer 

Climatic conditions in August, representing the summer, is so that the most 
valuable lands are in the east part of the province and the least valuable lands are 
in all zones of the south, west and northwest. Only the southeast corner of the 
province is medium in terms of climatic power [18] (Figure 3). 
 

 
Figure 2. The status of land assessment in May, spring. 

 

 
Figure 3. The status of land assessment in August, summer. 
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3.3. Autumn 

In autumn and November conditions changed such that in addition to areas of 
the east, in the southeast there are areas with very good value and the least valu-
able areas are located just in a part of southwest and center [18] (Figure 4). 

3.4. Winter 

This season also has the same conditions with the summer, so that very good 
areas are in the east, the south and the west, and northwest has an unfavorable 
situation in terms of environmental assessment. As the summer, we can observe 
modest circumstances in terms of climate elements in some part of the southeast 
areas [18] (Figure 5). 
 

 
Figure 4. The status of land assessment in November, autumn. 

 

 
Figure 5. The status of land assessment in February, winter. 
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4. Conclusion 

Today, what has stated environmental assessment as a fundamental infrastruc-
ture for a variety of sciences is that as the environment science provides the con- 
text for any kinds of human activity and this is the biggest help to the human 
species for proper and useful use of their environment, but what can be con-
cluded from the analysis is that in terms of climatic elements Khuzestan prov-
ince is in poor conditions and the only part which in all seasons has the potential 
and the necessary conditions for agriculture is in the eastern parts of the prov-
ince and sometimes in the southeast parts. Unfortunately, throughout the south, 
southwest and northwest are not in good conditions in terms of climatic ele-
ments and southwest areas are in more unfavorable conditions. It is suggested 
that in these areas where there are severe environmental situations, agricultural 
species should be used. Those species require little water and also are highly re-
sistant to solar radiation and temperature. In the more favorable areas due to 
availability of conditions, species should be used that consume more water for 
agricultural purposes. 
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