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Figure 1. Location of the study area.
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Figure 3. Results of the WEAP model calibration in Baba Aman station.

SLILL o&a! ;3 WEAP Jote 05,1 s Y Jgar
Table 3. The results of the WEAP model validation in Baba Aman station.

ol ol
Validation Calibration
RMSE R Ef 'RMSE R Ef
0.8 0.72 0.7 0.6 0.79 0.76

1. RMSE value is million cubic meter (MCM)
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Table 4. Results of S; scenario (in million cubic meters).
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Return Flows to Aquifers

a.k..iio:.aﬁu &_JT JS =

Total water volume that is not supplied

45 lale s, Siaskis T s ek, Siuskis T
City Villages Agriculture Industry City  Villages Agriculture Industry
472.86 99.28 633.39 175.25 11.95 7.51 1641.96 68.71
Ol gl WVl il Sl (Ao 33) 6 pdoslazsl Laxls
The average annual decline in aquifer Reliability index (Percent)
e Sl b by sisls ORe
Alluvial Limestone City  Villages Agriculture Industry
3.27 7.01 55.6 27.8 50.2 33.1

¥



OlySeR 9 y91 P dume

Judw\d\ﬁ\)’\a.}»}@b@ GLI; .JJ)\J))}'-J..» Wbﬁytbju‘z‘b)cq-féﬁ)b&
150 sla S s WEAP « . MODFLOW Gilwas gladle s Sal 5 20 glal gl

2y o odalie JSd 3 &Sy bokea s S Al £ IS il

e ) O‘j_ﬁnﬂjﬁj_ﬁﬁ)_«;u_ﬂ ol

350
Alluvial aquifer
300
?L' =) Limestone aquifer
_ 5 250
32
= & 200
3 3
%; = 150
D =
% oe
‘ﬁ E 100
= » 50
0
<) S A S N ' W S S " \ BN S "
A S N o AP S A > = L S ] >
NS SRS SN~ A ‘-_Q’ .F-Q' c{’ - ;Q,' FOUNINE SO S ._»_ch, &

St ok sl it Sadle (b (Sl 5 5T sl sl g -t Y8
Figure 4. The volume of alluvial and limestone aquifers during simulated years for S, scenario.
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Table 5. Results of S,; scenario (in million cubic meters).
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Return Flows to Aquifers

a.,\.i.};ﬁet UT JS =

Total water volume that is not supplied
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City Villages Agriculture Industry City Villages Agriculture Industry
472.86 99.28 591.66 237.06 11.95 7.51 1506.03 129.02
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The average annual decline in aquifer Reliability index (Percent)
5 Sal R laliw s, Soosis Cxino
Alluvial Limestone City Villages Agriculture Industry
1.27 6.65 55.6 27.8 52.5 29.9
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Figure 7. The volume of alluvial and limestone aquifers during the simulated years for S,, scenario.
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Figure 8. Alluvial groundwater level at the end of the simulation.
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Table 6. Results of S,, Scenario (in million cubic meters).
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Figure 9. The volume of alluvial and limestone aquifers during the simulated years for S,, scenario.
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Figure 10. Alluvial groundwater level at the end of the simulation.
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Table 7. Results of S;; scenario (in million cubic meters).
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Figure 11. The volume of alluvial and limestone aquifers during the simulated years for S32 scenario.
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Abstract

Background and Objectives: Agricultural and industrial development, degradation of surface
water resources, groundwater levels drop are among the major factor causing water scarcity.
The integrated management of groundwater and surface waters serves as a solution to cope with
such issues.

Materials and Methods: In the present study, using a water resources simulation model WEAP
and its adjunction to the groundwater simulation model MODFLOW, consumption for Dashte
Bojnord basin was evaluated. Calibration and validation of both models were undertaken based
on 6 years (from 2005-06 to 2010-11) and 2 years (from 2011-12 to 2012-13) respectively. Then
different management scenarios, including keeping acreage and cultivation area as constant
against increasing number of industries, increasing irrigation efficiency in agriculture were
considered combinations of the above scenarios alleviate reduce water demand. Under this
scenario, projections for a period of 28 years (from 2013-14 to 2040-41) and its effects on water
resources of the basin were studied.

Results: The results showed that simultaneous applying multiple water management strategies
seems to be better than any of its individual states, reducing water withdrawing on various
resources. Reliability of water supply in the whole complex scenario, for urban drinking water,
rural, agriculture and industry purposes was estimated to be 100, 100, 60.4 and 71.5 percent. To
adopt above scenario alluvial aquifer by drop about 0.47 million cubic meters per year could be
the relative balance between aquifers exploitation and recharge but limestone aquifer by drop
about 6.02 million cubic meters per year need more management actions to have no problems.
Conclusion: With simultaneous use of groundwater and surface models in management of
water resources, reliable results would be achieved.
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