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Abstract

Due to the relative constraints of water resources and excessive
over-discharge of groundwater resources in the plains of the
country, integrated water resources management is essential.
Present study carried out to assess artificial recharge and flood
spreading scenarios for integrated water resources
management using WEAP model in Varamin plain.The
required data, including the discharge of stream flow gauge of
Shoor and Jajrood rivers, the volume of the Latian and Mamlu
dams, rainfall, evaporation, population, population growth
rate, water demand of drinking, agricultural and industrial
sectors of the area in the base year of model (2016-2017) were
gathered and entered in the software. Then, the artificial
recharge scenario was developed and compared with the
reference scenario in a 20-year period. The results showed that
if the current status of water resources management continues,
in the next 20 years, we will not be able to cover 16.2 and 27.4
percent of the water demand of agricultural and industrial
sectors in Varamin plain, respectively. Whereas, if 33 million
cubic meters of surface water streems of the region are
injected to the aquifer by flood spreading method, annually,
not only, 9.2 and 17.9 percent decrease in unmet water demand
of agricultural and industrial sectors in comparison with the
reference scenario, respectively, but also, based on current
harvest volumes; the average of the aquifer storage increase
from 351 to 388 million cubic meters, which will decrease the
loss of groundwater resources of the region 1.21 centimeters
daily by the average 20-year period.
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Fig. 6- Schematic of water supply and demand sites of Varamin plain in software
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Table 1- WEAP model data requirment for Varamin plain in the base year (2016-2017)
(Yo V2T 1Y) o Sl 53 el yg i dlaio 4 by o WEAP Juo 5 3,90 (sWodld - Joi

Input Quantity with Description Input Quantity with Description
unit unit
Population 826,000 Population Annual return 2.5 million

growth rate (1.09)

flow from
industrial area

cubic meters

Daily water used per

120 liters per day

The requirement

Annual return

7 million cubic In base, reference and

capital (liters) for food and ... is flow from meters artificial recharge
considered in this Varamin city scenarios, the maximum
amount because percentage of drinking
the amount of requirement is 100, and the
agricultural preference is given to
consumption has 100% of the drinking
been constant requirement in all
scenarios.
Industrial demand 86 million cubic Industries and percentage of 15%
meters licensed water agricultural
well for industrial outFlow
/ commercial
water supply
Agricultural demand 460 million cubic ~ Monthiy variation Supply priority 1 Drinking
meters water
2 agricultural
3 industrial
Area under cultivation 5700 hectares Type of selected Ordinary year
year
per hectare 9000 cubic meters Product type Maximum 3%
per year evaporation from
the Jajrood river
Jajrood Flow head Monthly average Monthly variation Maximum 8%
3/25Mm? evaporation from
the Shoor river
Shoor flow head Monthly average Monthly variation ~ The length of the 75 meters
1/75Mm?® river
Average annual rainfall 158.7 mm Aquifer Storage 6%
coefficient
Average annual 2554 Mm Renewable 381 million
evaporation groundwater cubic meters
Total agricultural area 53468hectars percentage of 78.2%
agricultural water
consumption
Average annual 174°C Groundwater 7-150 meters
temperature depth

ool & o 5l & Jguad 53 9,50 (sloel Sl oalizil b gyl al 55
P Eghan 5 by 4 Of (Giluoydd 4 pliEl o)lx 2
slge sdn Jyad 3 Ol w1 ol ol b Byl sl

S Jos il 4 2555l sl o e Sy s

J9i )3 39290 SleMbl (65518 b 4035 B Of oo o (5 gk
&l 4 g A dobro el 0,53 CaSoyio aalio TV D50 2 ¥
Caibge (ie sl ul (porp b e 225 09381 e >

A ot gT clold 4 by ) C)i

Table 2- Range of calibration parameter changes
during modeling of Varamin plain by WEAP
software

O 9 (Somly (g ol Ol pundd dield -Y Jgua
WEAP 13810 55 bauwgi' (oly9 Cad (g5l ]uro

Hydraulic Simulation Description
Conductivity accuracy
(mday™)

1.6 0.83
2 0.86
3 0.87

25 0.87

2.4 0.86

2.8 0.95 The best Hydraulic

Conductivity value selected
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Table 3- Information of flood spread calculation
(injection volume to the aquifer)
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Parameter and Unit Amount
Floodwater (m) 0.2
Aquifer storage coefficient 0.15
Amount of floodable land in the 109150000
area (ha)
Soil infiltration coefficient 0.1
Volume of aquifer storage from 32745000

flood spread (m?q)
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Table 4- Annual average volume of unmet water
demand in the drinking, agricultural and industrial
sectors in research scenarios (million cubic meters)
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Fig. 7- Comparison of water demand coverage percentage in agricultural sector between reference and
artificial recharge scenarios
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Fig. 8- Comparison of water demand coverage percentage in industrial sector between reference and
artificial recharge scenarios
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Fig. 9- Comparison of Aquifer Storage in Varamin plain between reference and artificial recharge scenarios
in a 20-year period
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Fig. 10- Average hydrograph of Varamin Plain in the implementation of the scenario relative to the base
year
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Fig. 11- Average hydrograph of Varamin plain in artificial recharge implementation relative to base year
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Fig. 12- Variations of water volume in different water resources with artificial recharge scenario
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Fig. 13- Comparison of the monthly inflow to Shoor and Jajrood rivers between the reference and artificial
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Inflows to Area

Inflow Point: Aquifer, Monthly Average
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Fig. 14- Variations of the inflow to the aquifer in reference and artificial recharge scenarios
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