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Abstract

Nowadays, population growth and increasing the level of
social welfare have led to increased and unpredictable demand
for water resources that may disrupt the water resources
availability. Therefore, conjunctive use based on the scenario
planning method can increase the reliability of the water
resources utilization in the presence of uncertainties. In this
study, the outputs of three atmospheric-ocean general
circulation models have been used to assess climate change
effects on the Dasht-Afzar of Fars province. In this regard, the
LARS-WG model has been applied to downscaling climate
models under RCP4.5 scenario. Then to select the best scenario
for groundwater resources reclamation, the WEAP model has
been used to simulate possible and probable integrated
management scenarios for the next 5 years. These scenarios
were; 1) Continuation of the current condition, 2)
Development of irrigation network, 3) Construction of
artificial nutrition ponds, 4) Water transfer from Salman Farsi
dam to neighboring cities, 5) Consumption management, 6)
Construction of Kavar dam upstream Salman Farsi dam, and
7) Simultaneous implementation of scenarios 2 to 4 in the
consumption management scenario conditions. Performance
criteria as well as fuzzy sustainability index were employed to
evaluate each scenario's outputs. The results indicated that
climate change could not be considered as the main factor in
the downward trend of groundwater level. Also, the only
scenario that can stop that trend is a 35% reduction in
agricultural consumption. In the consumption management
scenario, the construction of the Kavar dam will be allowed to
store a maximum of 30% of the average flow rate to the Salman
dam. Because otherwise, the resource management problems
and costs related to the Salman Farsi dam will be increased.
Keywords: Conjunctive Use, Scenario Development, WEAP
Model, Uncertainty, Climate Change.
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Fig. 1- Dasht-Afzar sub-basin and its specifications and location in Iran
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Fig. 4- Minimum temperature changes in the
climate scenario
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Table 4- Scenarios and their assumptions
ol ©ls 3 g gy )l -F Jogsa

Scenarios Scenario Description Assumption
1. water demand trend same as current
. 2. Infiltration and use of surface water and groundwater as
Baseline . . -
. Continue the existing policies before
Scenario .
3. Drainage from groundwater to surface water as before
4. Water transfer as before
Scenario_1 Developing irrigation networks 1. Return flow to the aquifer is about 25%
1. Artificial recharge is done using rainwater
Scenario 2 Constructing aquifer artificial 2. The storage capacity of the pond is 830000 cubic meters
= recharge 3. The penetration rate into the aquifer is 3.895 cubic
meters per day.
Scenario_3 Water transfer to nelg_h boring cities of 1. Recharge to the aquifer is about 70%
Salmanfarsi Dam
Developing the irrigation networks;
Scenario_4 transferring water from Salman Dam
and Aquifer artificial recharge
Scenario_5 Management of consumption 1. Red_ucmg the agricultural water use in Dasht-Afzar
(plain) by 35%
. Construction of the Kavar Dam at the . . .
Scenario_6 1. In condition to consumption management scenario

upstream of the Salmanfarsi Dam

VFev lanli oF o lond cpdadd Jlw oyl p! O @lio Ol
Volume 17, No. 2, Summer 2021 (IR-WRR)

WY



222 [ 2 oo 4 ’ $o & - PSS e
s o lransas i s s | St S S
SR R R S S R DI 3] PRy P ds by
2 IR AR MR IR ° b ¢ %°° * o3 W 2
L B A S LI AF B ST SRR RIS PEA S

b °° . Poig [Xe 1S £ o » o ¢
3 72 ‘o oy o o3 ° 5 5 14 '] Y g
s A 3
2.2 ’ b - > 14 L
285885885885885 225885885885885

—— Supply Delivered e e e Water Demand e e e Supply Delivered ——— Water Demand

Fig. 9- Agriculture demand and demand supply for Fig. 8- Municipal demand and demand supply for

baseline scenario to scenario 4 baseline scenario to scenario 4
F S92 ylhns B ig, (Slogs as (535908 35 omoli 9 5L5 -4 UK F (532w B 9, (g lhaw 03 5 (ol g 56 - JSd

Table 5- Performance criteria and consumption sustainability index for baseline scenario to scenario 4
F 92 )l U g slogs )l y3 Bylan (5l pas b g 5, Shos (51, lne -0 Jgoa
Agriculture  Municipal

Reliability in time (%) 100 100
Reliability in Volume (%) 100 100
Resilience (%) 100 100
Vulnerability (%) 0 0
Sustainability Index (%) 100 100
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Table 6- Performance criteria and sustainability index

in Dasht-Afzar (plain) in the baseline scenario and

scenario 1 to 4
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Baseline

Scenarios . Scenario_ 1  Scenario_ 2  Scenario_3  Scenario_4
Scenario
Reliability in time (%) 24.3 27.2 30.2 25.48 36.09
Reliability in Volume (%) 58 60.2 62 58.99 65.13
Vulnerability (%) 0.8 1.03 1.44 0.89 1.78
Resilience (%) 75.6 72.7 69.7 74.5 63.9
Sustainability Index (%) 12.99 14.65 16.91 13.62 19.73
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Fig. 11- The trend of storage volume in Salman Farsi Dam for baseline scenario and scenarios 1 to 4
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Table 7- Performance criteria and sustainability index
scenarios
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of Dasht-Afzar (plain) in the baseline scenario and
1tod

Sl 0236 93 Ko glo)bae -V Jgua

Storage of Salman Farsi Dam (MCM)

Scenarios Baselm_e Scenario_1  Scenario_ 2  Scenario_3  Scenario_4
Scenario
Reliability in time (%) 88.72 78.31 87.98 23.01 7.58
Reliability in Volume (%) 100 90.4 100 56.21 36.94
Vulnerability (%) 18.7 16 18.51 4.12 0.91
Resilience (%) 11.27 21.68 12.01 76.98 9241
Sustainability Index (%) 61.94 54.58 61.52 18.71 6.63
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Fig. 12- Volume of aquifer storage and storage in Salman Farsi dam in consumption management scenario

Table 8- Performance criteria and sustainability index of the aquifer and Salman Farsi Dam in the
consumption management scenario
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Aquifer

Salman Farsi dam

Scenario_5 Change in Baseline Scenario_5 Change in Baseline
Reliability in time (%) 46.66 22.36 90.87 2.15
Reliability in Volume (%) 69.30 11.3 100 0
Resilience (%) 25 20.64 1.94
Vulnerability (%) 53.33 -22.27 9.12 -2.15
Sustainability Index (%) 24.91 11.92 64.25 2.31
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Table 9- Average monthly flow recorded by Aliabad-Khafr hydrometric station
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Q10 10.66 20.24 1040 848 130 0.33 0.18 0.14 0.12 0.11 0.60 8.01
Q30 16.6 27.6 23.9 16.77 3.7 09 039 035 12 041 132 91
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Fig. 14 -Performance criteria and fuzzy
sustainability index of Dasht-Afzar aquifer with
decreasing inflow to Salman Farsi dam with
construction of Kavar dam
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