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Figure 1. Location of the study area
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Table 1. criteria, indicators and sub-indicators of target

Level of sub- indicator Level of indicator Level of criteria Level of goal

Type of  Sediment Sediment

flood

Locating areas suitable for the flood

Volume of  Sediment

flood event
Water

Flood quality

Storage coefficient aquifer

Influence

Thick alluvium

Slope

TopographyAspect

Height

Texture
Soil

Influence

Landaus
Environmental Adaptation

Flood application

Plant cover

 Require Social accept

Distance from the Spring

For drink

Needed for WaterIndustry

Agriculture

Building damage

Flood damageAgriculture damage

physical damage
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Figure 2. The main criteria to target weightFigure 3.Indicators to the target weight

Figure 4. The sub- indicators are weighted towards the target
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volume of sediment + Type of
sediment

Fold quality + flood event 

Storage coefficient + thick 
alluvium

Height + Slope + Aspect 

Influence + Texture 

Plant cover + Landaus 

Require+ Distance from 
Spring

Agriculture + Industrial + 
Drink

Sediment

Water

Aquifer

Topography

Soil

Environmental Adaptation

Social accept 

Needed for Water

Building damage

Agriculture damage

physical damage

Fold

Influence

Flood application

Flood damage

Locating areas 
suitable for the 

flood

Sub - Indicator Indicator Criteria Goal

Figure 5. The path to the goal, criteria, indicators and sub-indicators
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Indicator Utility Function /
 Type of

sedimenttHigh. .66  -  Average, .33 – Low Equal  zero  
Discrete

 volume of
sedimentt

same the all For  /

 Fold quality
Good. .66 – Average, 0.33 - incredible

Discrete

 flood event For all the same

Storage
coefficientVery high. 0.7 – High. 0.6 – Average. 0.4. Low. 0.2 – very low. zero

Discrete

Thick alluviumZero equal zero – 200 Equal 1
Increasing

 Slope Equal  Zero decreasing

 High1123 equal 1 – 1629 Equal  Zero decreasing

 AspectFlat  equal 1 – 360 Equal  Zero Flat decreasing

Influence SoilLow  equal  Zero  –  Average.  0.33 – high. 0.7 – very high. 0.8  
Discrete

 Soil Texture
Heavy equal zero -  Semi heavy. 0.25 -  Very light. 0.75

Discrete

 Land use
Urban. Zero -  Irrigated agriculture. 0.2 -  Dryland. 0.3 – Forest with average cover. 0.4 
-  Forest with low cover. 05 - Gardens and shrubbery. 0.6 – Ranges with average cover. 

0.7 - Ranges with average cover. 0.8     

Discrete

 Plant cover
Residential areas. Zero - Irrigated agriculture. 0.1 -  Dryland. 0.4 – Forest. 0.5- Range. 0.8 Discrete

Distance from SpringZero Equal  Zero - 16814 equal 1
Increasing

 Requiresame the all For  /

Needed for AgricultureZero equal 1 –  3512 Equal  Zero decreasing

Needed for industrialZero equal 1 –  13950 Equal  Zero decreasing

Needed for drinkZero equal 1 –  3957 Equal  Zero decreasing
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Table 3. Classification of the final map based on the value

Figure 6. Priority areas for spreading

Areas zoned for spreadingRange of
values

Percent of the total
study area

Unsuitable0.45 -0.310.8

Average0.45-0.5532.14

Suitable0.58 -0.5536.2
Very suitable0.6 -0.5819.65

Figure 7. Spreading zones in the study area
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Use of flood distribution as a tool to reduce flood damage associated by optimizing the exploitation of 
floods to restore natural resources and environmental resources has been fashionable in many parts of the 
world. Considering the number of parameters identifying zones or areas appropriate for flood spreading 
plans, particularly aimed at feeding aquifers, the use of modern methods of production and new methods of 
synthesis and the decision making is inevitable. In this study, the Central Plains Khorramabad was selected 
as the study area. Method in this study is based on a hierarchical analysis process. The purpose of this study is 
the use of decision support systems and geographic information systems in order to achieve the appropriate 
places to distribute floods, and after identifying the criteria, indicators and sub-indicators associated by 
targets (based on the review of internal and external sources), the mentioned criteria, indicators and sub-
indicators were weighted using the AHP and the priority of each criteria and sub-criteria was identified. 
The study includes four main criteria, 11 indicators, and18 sub-criteria. In this study, the weights of the 
main criteria were considered identical. The results showed that for 11 indicators, the highest and the lowest 
weight is related to physical damage index and aquifer parameters, respectively. For 18 sub-indicators in 
this study, the highest and the lowest weight is related to Sub-criteria of the flood event number and Sub-
criteria of water needed for industrial activities. Assessment of appropriate regions to distribute flood in the 
topographical viewpoints showed that most of regions occur in range of 1200 meters, in east aspect and in 
>10% slope class. Results of region zoning to distribute flood showed that the highest and the lowest of the 
study area occurs appropriate and most appropriate class for flood distribution.    

Keywords: Flood spreading, Geographic Information Systems (GIS), Analytic Hierarchy Process 
(AHP), Criteria for Decision-making and Khorramabad
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