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Abstract

Background and Obijective: Due to limited water resources and increasing water needs, the
potentials of water resource allocation using the traditional methods are decreased and the use of new
allocation strategies and managing water resources in choosing projects and making correct decisions
in allocating and managing water resources is more important than ever. The main purpose of the
present study is comprehensive management and planning in order to use the existing water resources
of Yamchi dam network located in Ardabil province and meet the demand in the drinking, agriculture,
industry and environment sectors, taking into account their future needs.

Accordingly, Yamchi dam and its downstream areas are simulated in the WEAP model environment
and the model is implemented for current conditions and future development projects in ten different
scenarios. The proposed scenarios included examining the impact of allocation, industry needs,
increasing irrigation efficiency, removing groundwater resources, changing cropping patterns, single
cropping, and combined scenarios. The entries included information on the Yamchi dam and reservoir,
groundwater resources, and the parameters needed to calculate the nodes for drinking, agricultural,
industrial and environmental needs in the period 2008 to 2018.

Findings: The results showed that among the proposed scenarios for the areas under study, the
scenario of simultaneous change of cropping pattern and 65% increase in irrigation efficiency is the
most suitable option among the studied scenarios, which meets time and volume reliability of drinking
and agricultural needs by 100% and will reduce the needs of the current situation by 44%.

Discussion and Conclusion: It is worth noting that if the groundwater source is eliminated for any
reason, none of the solutions of changing the cropping pattern, increasing efficiency, etc. can fulfill the
shortage and it is necessary to treat urban, agricultural and industrial wastewaters and reuse one of
them. The results show that urban wastewater treatment and reuse can provide about 60 percent of the
shortage of groundwater resources.

Keywords: Water Resources Allocation and Management, Groundwater, Cropping Pattern Change,
WEAP Software.
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Figure 1. Geographical location of the area under study
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Figure 3. Schematics of the resources and needs in the area under study
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Table 2. Environmental requirement values presented in Water Resources Allocation Code based on the
Montana Method

(Mo y3) ailB5gy A lw uSileo 31 e 2 Pl ole codss
Lo (52399 e 6 51 b 0285 408 51 S
olo g pocils
Seyes FomVoo Al Condg
€. 5 (€ ) Jle b
v o S
Y t- <9
Ve Y- Jsd S
\ \e s
Vo< o< QA SgeS

Q2 oo lid |y l8le 5 ) ol s dy Sl g b o

Slanline pz s B 0oy a5 wms oo Lis Sl Shaalin e polde | (uuly jslare 4 G (l )
Sl 5 el 00 33 350 Sloslims w by o 350 4 Zemly (GlaigS 4y Jow culyd ;o 5 ouud oolawl zxely y35ve
00 &S o3l (y35e w51 50 ldl s canslio B Aoy 0dd (6 lwacds sbrosls ISl ax B aS cowl ouls

o S8 anl axsls (SlsPea (35 e Slaslie slaosls L

Oy, Slwlin e o ol Cowoay b awslis

W — 2l s
W Lz g2

55

50

0 \"

Jan May Sep Jan May Sep Jam May Sep Jan May Sep Jan May Sep Jan May Sep Jam May Sep Jan May Sep Jan May Sep Jan May Sep Jam May Sep
2018 2018 2018 2019 2019 2018 2020 2020 2020 20 2021 2 2022 N2 022 223 023 023 024 2024 02 025 N25 A5 026 A 025 00 0T N 2B A2 AN

ool 5ilw a9 (Fladlive sbd 00ld 3l solaswl b 350 0 s S o i duny lio -0 JSC&

weSo o oaalio sy 350 a2

Figure 5. Comparison of reservoir storage results using the simulated and observational data
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Table 4.Water requirement of crops under improved irrigation efficiency (cubic meters per hectare)
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Table 5. Average percentage of monthly supply of drinking water under different scenarios over a ten-year
simulation period
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Table 6 . Average percentage of monthly supply of agricultural needs under different scenarios over a ten-year
simulation period
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Table 7. Time and volume reliability values of the scenarios
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