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The Drought Threshold, a Realistic Water
Resources Management Measure for Urmia

Lake Basin
F. Ghobadi **, B. Saghafian? and Sh. Araghinejad >
Abstract
Domestic, industrial and agricultural water supply has

become a formidable challenge in light of population growth.
Various water stakeholders, particularly in arid and semiarid
basins, compete for profit that brings about severe conflicts in
water allocation. Upstream stakeholders usually take their
increasing share such that downstream water demands are
becoming more difficult to meet. In this respect,
environmental demands, such those of lakes and wetlands, are
increasingly neglected. Urmia Lake in northwestern Iran,
known as the second largest saline lake in the world, is a
vivid example of negligence in providing environmental
water rights. Urmia Lake is currently under the environmental
threat due to prolonged droughts which causes reduction in
rainfall, inflow, and water level in the lake. For a realistic
water resources management in such situation, the estimation
of inflow threshold for each drought severity state is the first
and most important step . In this study, based on the analysis
of lake’s historical inflow time series, environmental
requirement subject to various drought severity conditions
was estimated as thresholds for decision making in the future.
Then analysis of existing condition (current inflow with
regard to in operation dams and water withdrawals) was
considered by system dynamic approach and water inflow to
the lake was calculated under each scenario and compared by
determined thresholds. Results of basin simulation revealed
that if the water inflow to the lake remained the same as the
current condition and water withdrawals were continued as
previous, the lake will remain in moderate hydrological
drought condition even with no dam construction or
development in the basin. Therefore we need a trade-off
between the current development in the basin due to water
withdrawals and water resources projects and maintain
required lake inflow for surviving it.

Keywords: Urmia Lake, Drought, Environmental

requirement, Threshold, Withdrawals.
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1-Trend

2-Threshold

3-Standardized Hydrological Drought Index
4-Standardized Precipitation Index
5-System Dynamic Analysis

6-trade-off

g

13 51 lagially Al Cisy (WAY) 0 JUSsS odljas)
(GG 05y deeg) 2l Ol (5ypd 5 gaw Sllug
oy ol slaiaie Ol olgw <5 3 AGW-83003

5 4oyl a2lyd Sl Sloj gy b o (WAY) (5 (Ll
(75> Aoy ol g (Sl g el lajiie b
OIS s myte Sy oSl

2>y ol s 56 Coad pas U (YAY) @ )l o5,
ST oSl g8 by g P Cise 3,59, b 4o
I Ol Sl 5 ple 51y oDl

0y90 jly lawgio MBSl o o VYV dods 5 Jolee Colue oyl
ol sl 039y e VYVO/F dgas atidS Jlo ¥F slaalie
gyl (gl 4l s hwgio 5l j0 jials o OfF dgus sald

S5t watlss Sl

Exager 0

Jols sloasgs 53 logas (oS Lulis T mlie cupto
Oxzpen 9 YU Sla b el JSide b oS diey slaazl
ol b g g il (gaiacaglyl 3 (labi 6 o sloiss
@Bade (i ) (ol Cundy @ a2y b ol olpen (gl
Srare by Sjdsst Gl )SHI5 geylul 4 Sl o
Sl Jesay G plio Jlul copie oy 38 gjyaely cuwl
sibie Pl o b o O plie pluss cudils 4w gl
9 )80 dweg)l d2by> @l jl Ik (o)l popre g cbilix (ye
@liS e Jolo s 4 a2l (935)9 Gl oS SlaS &
2l are Canj 5L (s9S5uly

Oy 4) @by odd 455 (639)9 Jilo bl B nl
U S oS e e (g ) L (wkl jyolie
olye & Jusis iz zohaw 3 arl)d 4 (639)9 ULy
5 sl bl o 05 05900 ST Il 50 (g mrenad sl
5 ads> 0 drge Gbyese slagsk Sl L) el
@l (n ke A8 oS gl Wiz > (b e slacils
Hlas,be Baing oyl 5l el Juols

JB als Sl daly 4 e solSigl o] )y @
B9y debdl W g dm 4 WYF Jlo 5l anl bwge p absMe
sl e Jlsas

@l awlie 35 plxl gl wa Gl Mo ileans @
542l 9y9 bulpd (9,50 el Sygo 3 o8l ] Sil
Gl b g Cubbdy dawg o (> Jad sl y Wgy dobl
pae bl 13 aS) 0)50 (glin) o Jls (Su,b (63555 cdn
b s glacuily ansg g ol glie ansg o)k 292
blyd 500 Sole )05 g8y Sl T )9 15l 035,
g2l 9iSL ()b kalyd s e 4 S

b dalyd Jlop il 3 85 w3 o Lt5 (Silodd ol @
SS9 (5 (2loygd )3 iz jp) 39 aleSS LU Lly
33,5 Ao o ) la b, &S WsS ke Lol (05 salss
chw dasdMe LB cdl jlas anlpy ( Jsis wobl gg )l
Do anlgs

IFAY Gyl ¥ 2 lowd (o3 Jlw ¢l 1! O aulio ol
Volume 10, No. 3, Winter 2015 (IR-WRR)

Yo



Altunkaynak A, O" zger M and Sen Z (2003) Triple
diagram model of level fluctuations in Lake Van,
Turkey. Journal of Hydrology and Earth System
Sciences 7: 235-244.

Alipour S (2006) Hydrogeochemistry of seasonal
variation of Urmia Salt Lakle, Iran. Journal of
Saline Systems 2 (9): 1-19.

Cimen M and Kisi O (2009) Comparison of two
different data-driven techniques in modeling lake
level fluctuations in Turkey. Journal of Hydrology
378 (3-4): 253-262.

Dehghani M, Saghafian B, Nasiri Saleh F, Farokhnia A
and Noori R (2014) Uncertainty analysis of
streamflow drought forecast using Artificial Neural
Networks and Monte Carlo Simulation, Int. J. of
Climatology 34 (4): 1169-1180.

Kaden H, Peeters A, Lorke A, Kipfer R, Tomonaga Y
and Karabiyikoglu M (2010) Impact of lake level
change on deep-water renewal and oxic conditions
in deep saline Lake Van, Turkey. Journal of Water
Resources Research 46, W11508,
doi:10.1029/2009WR008555.

Sima S and Tajrishy M (2013) Using satellite data to
extract volume-area—elevation relationships for
Urmia Lake, Iran. Journal of Great Lakes Research
39(1): 90-99.

(575> ) (dpog) 42l)d (63)50 adlllao) o (slaazl >

Slys B9y 2bj)l (WAY) (o adyl g (o dape B loud
S Blo) 5 59 31 oo gl J odlitel b sl (g pylS
b sade nj 6290 adllae) Laailsng, ()b W) b
(83298 o 5 psle) SB 5 Ol i (aeg)] a2l
SEY-500 (¥) YV olat

by ppl 4op gl Swlod ilodsa (WYAY) | )3
Al i o) o s Sblug Jlo (g 5 4u0g)
ot o oetils 1) ol )l

Abbaspour M and Nazaridoust A (2007) Determination
of environmental water requirements of Lake
Urmia, Iran: an ecological approach. Journal of
Environmental Studies 64 (2): 161-169.

Aksoy H, Unal NE, Eris E and Yuce MI (2013)
Stochastic modeling of Lake Van water level time
series with jumps and multiple trends. Journal of
Hydrology and Earth System Sciences 17: 2297-
2303.

IFAY Gyl ¥ 2 lowd (o3 Jlw ¢l 1! O aulio ol
Volume 10, No. 3, Winter 2015 (IR-WRR)

\td



