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Groundwater resource management consists of two practical processes of
resource allocation and resource planning. The allocation of underground
water resources, the area under water consumption, water stress and the
quality of water resources affect the management of the catchment area. In
this study, according to the methodology, the allocation of water resources
and social participation in the area of Kohoristan is done using various
criteria and indicators. After determining the importance of each of the
indicators used in modeling and applying the weights to the relevant
indicators, a water resources allocation map has been prepared using the
AHP method. The investigation of the area shows that about 17% of the
area, taking into account various factors in this area and the factors affected
by the factors and parameters identified in the AHP modeling, is in the upper
class, which is at the risk of pollution and quality reduction due to being at
the end of the area. are water sources. In this region, 66% of the basin has
less or very less water resource allocation, which requires planning to
change the pattern of cultivation and proper exploitation of water resources
in this watershed in the south of the country. Also, the results show that
according to the cultivation pattern of the region, only 12% of this pattern
have access to high water allocation resources regardless of the quality of
water resources, and the rest of them have low and very low water allocation
resources, which requires a fundamental change in the way of harvesting, the
use of water resources and social management of this critical resource in the
area of Kohoristan.
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Table 1. Some similar researches along with a summary of objectives and results

Modeling

Goals/Results method

Country/Region  Year Author

The use of multi-criteria decision support system for the allocation of
water resources in China/

The results showed that the decision support system is an effective
combination of software and main techniques, especially for use in the
analysis and development of sustainable water resources management
policies.

MCDM China 2007 Heetal.

Hierarchical analysis to consider the social aspects of water users and the
physics of water resources and the interaction between them/

The results showed that the change in the demand and supply pattern of
the river basin creates a challenge among water users.

Tampo River in

- 2009 Rudi et al.
Indonesia

AHP

Multi-criteria assessment for integrated water management in lake basin/

The results allowed managers to consider environmental, social and Lake Popo in
. o e - . . AHP g

economic criteria in decision-making and to consider the active Bolivia

participation of stakeholders in decision-making.

2010 Caliziyaetal.

Optimal allocation of water resources to industrial, agricultural and

urban sectors in the arid central desert region of Iran/

In the agricultural sector, based on production functions and cultivated

areas, the yield of the product and the resulting income were determined, Central desert of L

and in the industrial sector, the yield was determined regionally. The AHP Iran 2016 Davijani et al.
results showed that with economic growth and profit of 54%, an increase

of 13% in employment compared to the basic conditions determined in

the model was optimal and more efficient.

Water shortage management using multi-criteria evaluation technique
with the help of SWOT model and hierarchical analysis method/

The results showed that facilitating the participation of the private sector SWOT Yazd city in 2017 Chitsaz and
in industry and tourism can be considered as the first priority and an Yazd province Azarnivand
alternative to reducing the water shortage in the agricultural sector of the

province.

Multi-criteria evaluation of water resource allocation scenarios in water

scarce basins Based on TOPSIS method and WEAP model/ TOPSIS Lake Urmia 2018  Moradian et al.

Water resources management (Lake Urmia)

Providing the best solution for protection and integrated management of

water resources in Niriz city/

The results showed that the economic and social criteria had the greatest ~ TOPSIS and Niriz city in Fars Bahmanpour
. Lo . - - . 2020

impact in this evaluation and the solution of changing water use and FAHP province etal.
increasing the feeding of underground water tables and watershed

management operations were prioritized in their evaluation.
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Figure 1. Elaboration of the model of optimal allocation of water resources using the cooperative model of users
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Figure 2. Location of the study area
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Figure 3. Distribution of water consumption in the study area based on the discharge of cubic meters per second
(drinking wells, agricultural wells, springs)
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Figure 4. Water stress in Kohoristan basin (extraction from Landsat 9 satellite thermal band images and its allocation
to land use in the study area)
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Table 2. Sample specifications of wells and representative elements measured in it

Utm x Utmy M Ca M Mg Mg/Ca MSO4 MCI S04/Cl
356491 3011073 0.00 0.00 1.04 0.01 0.01 0.47
356136 3011904 0.00 0.00 0.92 0.01 0.01 0.63
345774 3016462 0.00 0.00 0.92 0.00 0.00 1.22
347302 3016587 0.00 0.00 0.86 0.01 0.00 1.28
348951 3015061 0.00 0.00 0.85 0.01 0.01 050
347969 3016037 0.00 0.00 0.95 0.01 0.01 0.65
353685 3013703 0.01 0.00 0.87 0.01 0.01 0.45
356806 3011998 0.01 0.01 052 0.01 0.02 055
356365 3013512 0.01 0.01 1.08 0.02 0.02 0.78
354114 3012164 0.00 0.00 0.79 0.01 0.01 0.68
351642 3015511 0.00 0.00 0.92 0.00 0.01 0.76

Magneium
Caldum

Value
P
-

aadity

Figure 3. Geographical distribution of some elements related to the quality of water resources in the study area
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Figure 4. Water quality in the Kohoristan plain for exploitation
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Figure 5. Water production performance in Kohoristan basin
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Table 3. Cultivated area and net and gross irrigation needs of crops in Bilan area

- Cultivated area (hectares)  Net irrigation Net requirement Irrigation water
Range Cultivation . including effici -
name pattern Aquaculture  Rainfed requirement  including efficiency consun;ptlon
(cubic meter) (40% m°/ha) (m?)
Palm tree 0.17 - 17030 42575 7237.75
Barke Sultan o table 200 . 4055 101375 2027500
Palm tree 0.83 - 17030 42575 35337.25
Shib Ravaan  Citrus 0.38 - 12140 30350 11533
vegetable 200 - 4055 10137.5 2027500
Palm tree 18.37 - 17030 42575 782068.7
Kehoristan  Citrus 0.8 - 12140 30350 24219.3

vegetable 962.9 - 4055 10137.5 976.602
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Figure 6. Satellite image of Kohoristan plain and distribution of its cultivation pattern
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Figure 7. Explanation of the pattern of cultivation area in the study area
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Figure 8. Water productivity in the study area; A) Vegetation density, B) Plant biomass index, C) Water efficiency
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Table 3. Importance of variables and their weight in pairwise comparison

Cat Priority Rank +) ) 1 2 3 4 5
1 Water consumption 45.3% 1 12.2% 122% 1 1 200 4.00 500 6.00
2 Water stress 25.4% 2 3.4% 3.4% 2 050 1 200 3.00 5.00
3 Water quality 15.9% 3 5.0% 5.0% 3 025 050 100 200 5.00
4 Water supply and production 8.6% 4 0.7% 0.7% 4 020 0.33 0.5 1 2.00
5 Water efficiency 4.9% 5 1.6% 1.6% 5 017 020 020 0.50 1
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Figure 10. The standardized map of the state of tension in the study area
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Figure 11. Standardized map of the state of water performance (water production) in the study area
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Figure 12. Standardized map of water quality status in the study area

Figure 13. Standardized map of the state of water productivity in the study area
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Figure 14. Allocation map of water resources of the studied area
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Figure 15. Water allocation map of the studied area based on data threshold
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Figure 16. Allocation of water resources in the study area
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