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Table 1. Estimation of Annual precipitation at Azarshahr Station.

1402-1401  1401-1400  1400-1399  1399-1398  1398-1397  1397-1396  1396-1395  Water year
very dry very dry very dry very wet very wet very wet normal Estimates
1409-1408  1408-1407  1407-1406  1406-1405 1405-1404  1404-1403 1403-1402  Water year
very wet very wet very dry dry very dry very dry very dry Estimates
1415-1414  1414-1413 1413-1412  1412-1411 1411-1410  1410-1409  Water year
normal very dry very dry very wet very wet very wet Estimates
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Table 2. Drought analysis of GAMBRCHAY River at AZASHAHR station.

water year Annual SPI Type of year
1351-1352 -2.055 Severe drought
1367-1368 -1.002 Weak drought
1369-1370 -1.911 Moderate drought
1374-1375 -1.086 Weak drought
1375-1376 -1.206 Weak drought
1376-1377 -2.064 Severe drought
1377-1378 -2.077 Severe drought
1378-1379 -1.544 Moderate drought
1386-1387 -1.358 Weak drought
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Figure 1. Plain electrical conduction curves at different time intervals.

355 d5mS Wl Yooy 53 (g5,5LiS s 5L
sl 53 Gl b Olgie ol sl
sk sl b sles O ols ey )
Jlo 0 8) Gl Cppon glols 5 Libeos
S 2alS) O gt 5 (of soobw 53 (Ao s 0
(W ool LS 55 ol T o) 51 s )
£ S il 1y (6555l s o 558 Sl o
S 5 pdol pgma i Tl sy rals
AT cladle s s Ol s O

els dal g addaie (65,5LES 53 e 5 LB

¥y

S9dee Lol 0Lis WEAP 5 (g5ledoe o

0533 dsb 53 v \.j)'\ Sl Sl g S
Lo N0 4 s JlSis gladle ) 4l Yo
Ay (eys oA 4 wus Jl s sladle s
Vel Jle s Jles s Ulg e ¥ IS5
Soal dlo a5 Y S pllae |y O3 b b
b 5 olguig cls ael boax Sl
V”'}b‘jd& Al Yooy s il gla s 4
53 Blas el Jleas gladle 55 1) Oy

ol > s Sl FA0-YAE wly Jl



Ol)Sod 9 (g9ge0 (&

Yalues
[+/]
h

£g -
585
58 l l:ﬂ:.—

1396 1308 1400 1402 1404 1406 1408 1410 1412 1414

ol Wla Yo 0,55 dgb )3 i) p) o O 3l il deo )3 Y K3
Figure 2. Percent of withdrawal from the groundwater reservoir during the next 20 years.

440

420

§

&
s

i

320

Milion cubic meter
5

§

280

260

. T e L g g e MR g ga ga e e

1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407 1408 1403 1410 1411 1412 1413 1414 1415

O el il 4 a5 b 5Ll 055 dsb 53 )5 ol 05 b b Y ISs
Figure 3. Capacity of groundwater reservoir during period according to the withdrawal program of it.
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Figure 4. Impact of scenarios in reducing unmet water.
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Abstract

Background and Objectives: When the water supply system faces serious problems and crises, it is
necessary to identify the root causes and the history of the problems, in order to provide an effective
solution. Measures can be effective when they occur on time, otherwise they will have a high cost
and less impact. In this paper, the history of salt water influx into the water resources system of
Azarshahr plain was identified using the statistical analysis and GIS and the reason for the
ineffectiveness of the actions has been discussed and ultimately its effects on supply the demand of
the next 20 years evaluated in WEAP software.

Materials and Methods: Changes in systems are usually gradual until these small effects
accumulate and rise above the threshold of tolerance. In this study, using groundwater quality data,
groundwater level and Lake Urmia level, the date of the influx of saline water into aquifer was
identified in late 2000 after five years of drought. Using the neural network, resource changes for the
next 20 years are anticipated and according to the demands, the effects of change in supply the
demand of the next 20 years in the WEAP software was assess based on the water year scenario.

Results: As a result of five consecutive droughts, the extraction of the aquifer have increased rapidly
and since no significant structural measure and in particular, non-structural measures such as
transparency (full access to data) and the participation of all stakeholders in solving the problem and
eventually lack of adequate responsibility for non-effective measures exist, the cumulative effects of
these 5 drought years have brought about a big change in the system. Due to this change, the system's
capacity was severely affected and the possibility of supply the future demands in the plain would not
be possible, which seriously threatened the economic and social sustainability of the region.

Conclusion: A large change occurred on the Azarshahr water supply system after five consecutive
drought years at the end of 2000 with a large influx of saline water from the Islamic island to the
aquifer. The structural measures undertaken were so small that failed to neutralize the effect of this
large change. In practice, salinity of groundwater has expanded by the year 2014. If it wants keep the
crop of 2015-2016 in the next 20 years, there will be a deficit of 16 to 18 million cubic meters in
supply of agricultural demands. With management of agricultural water demand, with the
implementation of drip irrigation system in the form of stepping up (every 5 years 5%) will reduce
this deficiency to 13 million cubic meters at the end of the 20-year period, with an annual decline of
1% of arable crops along with management agriculture demand will reduced this deficit to 10
million cubic meters at the end of the 20-year period.

Keywords: DrinC, GIS, Neural network, The influx of saline water, Water resources system of
Azarshahr plain, WEAP
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