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Abstract  
Put critical situations. Decline of groundwater level in Urmia plain and declaration of this plain as one of the forbidden plains of West Azerbaijan 
province; It has caused the rehabilitation of the aquifer and planning to prevent its decline and increase its level to be among the priorities of the 
executive plans of the Ministry of Energy in this area.In this study, in order to rehabilitate the aquifer and in parallel, the effect of annual rainfall 
parameters and reduction of groundwater abstraction on changes in the aquifer level of the Urmia plain was investigated using the fuzzy TOPSIS 
technique. In this regard, the effectiveness of the measures taken based on 4 management scenarios, a questionnaire with 18 options in the form of 
three criteria of implemented measures, short-term proposed measures and long-term proposed measures were prepared. Given the breadth and 
multiple interactions between the criteria and the leading measures, the fuzzy method to express the effect of each option quantitatively and the 
TOPSIS fuzzy analysis method to analyze the opinions of experts with the aim of ranking the options of each scenario in Problem solving was used. 
The results indicate that increasing rainfall and consequently decreasing groundwater abstraction is still the most effective factor in the relative 
improvement of the quantitative status of the aquifer. Meanwhile, by examining the amount of rainfall in the last few years in the Urmia plain, it can 
be stated that in addition to changing the amount of rainfall as the main factor, the effectiveness options of patrol and inspection groups (Ch6), feeding 
the aquifer by releasing water from the dam Tea city (Ch7) and river blockage in non-crop seasons and feeding the aquifer through the main river 
(Ch4) are among the measures of the rehabilitation and balancing plan (implemented) in improving the groundwater level. 
 
Keywords: Fuzzy-TOPSIS Method, Management Scenarios, Rehabilitation and Balancing, Urmia Plain Aquifer. 
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Figure 1. Location of Urmia plain in relation to Lake Urmia and West Azerbaijan province 
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Table 1. Quasion Mark 

Option Type Option Rate 

Done 

Ch1 40% reduction policy of agricultural water volume 1 2 3 4 5 6 7 8 9 10 

Ch2 
Use and replacement of urban and industrial wastewater for 

agricultural water supply 
1 2 3 4 5 6 7 8 9 10 

Ch3 installation of smart water contour 1 2 3 4 5 6 7 8 9 10 

Ch4 Traditional canal blockage for supply plain demand by river 1 2 3 4 5 6 7 8 9 10 

Ch5 Patrol group effective for blockage nonlicensed well 1 2 3 4 5 6 7 8 9 10 

Ch6 Patrol group effective for block removal from river 1 2 3 4 5 6 7 8 9 10 

Ch7 supply palin demand by release water from shaharchay demand 1 2 3 4 5 6 7 8 9 10 

short term suggestion Ch8 Flood spreading for artificial recharge 1 2 3 4 5 6 7 8 9 10 

long term suggestion 

Ch9 
Build Nazlou and Barandouz dam for flood spreading for artifitiol 

recharge 
1 2 3 4 5 6 7 8 9 10 

Ch10 
Complete irrigation and dranaige network for reduce agricalture 

wastet water 
1 2 3 4 5 6 7 8 9 10 

Ch11 
Climate change adaptation with changing Dominate cultivate and 

planet less water demand 
1 2 3 4 5 6 7 8 9 10 

short term suggestion 
Ch12 Well collective and reduce licenced weel destiny for protect of plain  1 2 3 4 5 6 7 8 9 10 

Ch13 perform of presure and low pressure irrigation in irrigation network 1 2 3 4 5 6 7 8 9 10 

long term suggestion 

Ch14 
Perform wter delivery poin plan according to the duminate cultivate 

and area under cover 
1 2 3 4 5 6 7 8 9 10 

Ch15 Perform water agents plan in wter delivery point 1 2 3 4 5 6 7 8 9 10 

Ch16 Vitual water plan 1 2 3 4 5 6 7 8 9 10 

Ch17 
Create employment by industry deveopment without depent of 

agricalture 
1 2 3 4 5 6 7 8 9 10 

short term suggestion Ch18 Build greenhouse 1 2 3 4 5 6 7 8 9 10 
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Table 2. Analysis of Options for Management Aspect 

Scenarios 

Criteria Coefficient 

Goal 
Completed Option 

Suggested Option 
(Short Time) 

Suggested Option 
(Long Time) 

S1 1/3 1/3 1/3 Total Evaluation 

S2 1 0 0 Evaluation of Done Options 

S3 0 1 0 Evaluation of Suggested Option (Short Time) 

S4 0 0 1 Evaluation of Suggested Option (Long Time) 
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Table 3. The results of the ideal matrix of scenario S1 

Options Rating Rank Options Rating Rank 

Ch18 0.3351 1 Ch8 0.306 10 

Ch10 0.3333 2 Ch4 0.3054 11 

Ch14 0.3262 3 Ch7 0.2882 12 
Ch6 0.3217 4 Ch2 0.2828 13 

Ch13 0.3213 5 Ch15 0.2789 14 

Ch17 0.3134 6 Ch3 0.2601 15 
Ch14 0.313 7 Ch5 0.2521 16 

Ch12 0.3119 8 Ch9 0.2497 17 

Ch11 0.3093 9 Ch1 0.2263 18 
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Table 4. The results of the ideal matrix of scenario S2 

Options Rating Rank 

Ch6 0.817 1 
Ch4 0.7583 2 

Ch7 0.7233 3 

Ch2 0.7082 4 
Ch3 0.6423 5 

Ch5 0.6192 6 

Ch1 0.5418 7 
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Table 5. The results of the ideal matrix of scenario S3 

Options Rating Rank 

Ch18 0.8486 1 
Ch13 0.811 2 
Ch12 0.7843 3 
Ch8 0.7672 4 
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Table 6. The results of the ideal matrix of scenario S4 

Options Rating Rank 

Ch10 0.844 1 
Ch14 0.8251 2 
Ch17 0.7899 3 
Ch15 0.7882 4 
Ch11 0.7778 5 
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Table 7. Result of Options Analysis for Management 

Aspects 
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S1 

0.3351 1 Ch18 

S3 

0.8486 1 Ch18 

0.3333 2 Ch10 0.811 2 Ch13 

0.3262 3 Ch14 0.7843 3 Ch12 

0.3217 4 Ch6 0.7672 4 Ch8 

0.3213 5 Ch6 

S4 

0.844 1 Ch10 

S2 

0.817 1 Ch6 0.8251 2 Ch14 

0.7583 2 Ch4 0.7899 3 Ch17 

0.7233 3 Ch7 0.7882 4 Ch15 

0.7082 4 Ch2 
0.7778 5 Ch11 

0.6423 5 Ch3 

  

'��/����7 	 (0  

 "��;I. �� �R�# ).�45�� ��
�  "�	E� �
�I# �

�n^	� �� �6����
����� "�  ��3& ���3&� �3 � � ���'

��#�" ���� �B�
�� @���� ��8���  �6��
1 &���,  �� �D
�

 ������0 � �;D��� ���+.  

  

0� 89�/ �  

1. Multiple Attribute Decision Making (MADM) 

2. Multi Criteria Decision Making (MDCM) 

3. Analytical Hierarchy Process (AHP) 

4. Multi-Objective 
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