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A. Safaie " and M. Asadinia?

Abstract

To study effects of the Lake Urmia’s causeway opening
configurations at different water levels on the hydrodynamics
and water quality of the lake, a three-dimensional biophysical
model of the Lake has been developed based on FVCOM. The
causeway opening configurations, proposed by the Urmia
Lake Restoration Program, include the current situation of the
causeway of the lake, without the causeway, without any
opening, and a modified causeway with an additional 500-
meter opening.The results of this research for the water level
of 1274.1 m (the desirable restoration level which is called the
ecological level) showed that in the absence of the causeway
and in the case of adding an additional opening of 500-meter
to the present causeway, the salinity difference between the
north and south parts will be reduced respectively by 11 and
19 P.S.U. due to the flow exchange between these two parts.
The closure of the causeway opening or reducing the flow
exchange between the northern and southern parts will cause a
decrease in dissolved oxygen (DO) and a doubling of
chlorophyll-a in the northern part of the lake. At the water level
of 1270.7 m (the existing water level), changing the causeway
opening has no significant effect on the concentration of
dissolved oxygen and the lake is always experiencing the low-
oxygen condition. At the water level of 1272 m (the restoration
level most likely to be achieved), changing the causeway
opening increased the growth of phytoplankton, especially in
the northern part, which can cause eutrophication of the lake.
This study highlights that in addition to increasing the water
level and reducing salinity, water quality indicators should also
be addressed in the main objectives of Lake Urmia restoration
plan.
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Fig. 2- (a) Numerical mesh of different scenarios in Lake Urmia: (b) without causeway, (c) current situation,
(d) without opening, and (e) modified causeway
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©glite (S Sl b ;30ke I (w2 gog2 )l - Jga

Elevation (m)  Modifeid causeway

Current situation

Without causeway  Wthout opening

1270.7 4 v
1272
1274.1 v v v v
G 4 gl a2l o (slod (sl RMSE 5 R2 (sl ), oy g gl -V

&y o glodnds Ol (clod puSilo .l V/+¥°C g +/ASY plp
oS jslailon ool Y0 °C diviy 5 ¥ °C dieS LYY °C asly 3 JS
295 5 o> Dl 15 (ot 9 (95 2,8kes Jao 295 o0 oanlie
Gl blbyy b gildie bt awlis .Caol atily diesyl 4l
oe R2 jlade ded o )lis oSl Vo j3 oud (58030l sy
35 RMSE jolie .ol 03 +/35 o1 55ke ¢ +/AAA 4 /A
456 2 yto /0 3 ol (nSlhe g Al e o[oYD g ofo o oy
!y Zeinoddini et al. (2014) caol S5 & p3Y Cusl 034
o3lizsl o] Vo ol 5 o] ¥ cloodls 1393 e ziasly
yio N0 g oINS 55 4 gl (gl RMSE 5 R2 0l g silos S

Lol odg 4._\‘;[3 2

395 s 3l a0+ g, 5 &8 O (slod w3 o (L (giludnd s
S5 Mo dinder 4 pVY+ o) 5 9 AUl (uljl sy 0392 1+ °C

(89 ol slod (ol jl5 o (giludnd guls dwlie ¥ IS5 )
) (U o5 blas) Sliwe (slaosls b T- Lo IS g Jglone o 3us]
Goe ¥ 0 bdas lie glaodly &5 cunl S5 a4y pjY sl o
aY o> 53,5 iy 4 B 55 Jle 5 Llodd (650l Golite
Joda j3 .l cugy BB Y JSS )0 gaudge opl & sl el
aslyy clalie b o (ojlodns by zolb (oybl auglio 4 ¥
Ol oYL eds b ol adly (ooae (il Jde cal or
SInRMSE §R2 (cla ol o (g)5b 0.0 (i |) 42l
4 ol o o[ooF 5 AVl o5 4 neg)l 2l O 5l
Flo5 Slalie 5 ok (gilwans O 5l M3 (SKke jeb
o)l e2byd 6)98 | RMSE 3 R2 (gl el )l .ol i g3l
b gdds Jdo Cuwl 0399 WWIFYY P.S.U 5 /AOF ply sy &

ol 03,8 wiie o 1y by O gl Jed B cds

da0g,yl dals ) i uasd aolingrg NPT (Ll oF 85lowd (o23595 Jlw ¢yl ! & ol Sl
Volume 19, No. 2, Summer 2023 (IR-WRR), Special Issue: Urmia Lake

VAL



otk Cundg )3 35 Jglome (it Sl s )3 258 39400
2 Jobre (ST Cle YO- BV slajgy ojl 3 g 435 )3
@ Casl S5 & o3V ) o yhio 4 S0P (g5l & a2l g
0392 ($3SIeS 03l 3 Jolore (T Clale Wl 3 IS ol
Uzl adbl )3 g8 e i ¥ MO/L 5l @yn 4 ol clale

Wlors 035] Cilise slajly5 5 il (slagy i

YYVE/Y 51y mbo -)-Y

5 Seelzagtn bilyd g5) p ,iS0ke Sl Jloo jolato 4,
S WYEI Sl sl yiSilin it syl o sty (oS
o3 o535 (x50 gl ¥ S 3> o 0 (siluind e
Jys2) b F sl sobys T 5 Jgbee 5en] - il
S5 cpl o oS jelailen .l oad @l e AYVE/Y 5 50 ()
odimd i b Jlos o 0 Joloee ST cdale 2445 0 oanlie
¥ JSS) ool anl )y S5ST6S Cundyg

Y 3529 Sl @S (e e Y5 °C 5l Ll &
glas Jlo plgis sl Jlo Job )3 42byd 5 6598 9 )l
HiSke K05 (g S0l o] j3 aslyd S g Ol pdaw (glod
°C ol Gt Jlo Sl VY gy 55 (Sl ey > 4 (U)
L] oS VPV P.S.U D94 jgy Cped yd c_:i S u5L<D 9 WY
CM dgds dxlyyd Ol 55 daailsag, 3,60 o 4 olun) ole dw 5
39 1S g 135 Ll ) A g lag il 15+
oialisl ol glod i o5 b olyen g 0 YA P.S.U Hlae 4
89y V¥ gy 5l dn Ol Sl deailiog, (ad SUS g s
9035 Ly alfl 300 42l )3 (6558 cnlpl WS (o My (ialS
ol 31y iy o Yer PSU Gl i & (g5l e slosl o
w4 VF+ oy 55 9 4l L33l T- Lo IS e o 515  Led
P VIV ildse (lanl 4 cans )] clale S ygb 4 duy 0 355
‘JJ‘*‘ .)‘QA )‘A.Q.a c‘.hd)l&.)a) e Sais 9 uT )I).: u...mlf La Dgud o
S a4 iy, 5l 5l (6395 1= Jido)lS 5 Jolore )eus]

pYO- 5oy 3l dm T= i S 0y 2950 el g odius) 55 ko

1271.5
(@)

1271 Mw
1270.5 —— Observed

1270 —— Simulated: average of the lake

Salinity (P.S.U) Temperature (°C) Water Level (m)

2
5
g
Q
A Layer #
=~ 10 (Top)
&
Z
< S
=
© . , 1 (Bottom)
50 100 150 200 250 300 350
Day of Year in 2016

Fig. 3- Comparison of simulated results with observations (solid point) in Lake Urmia
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Table 1- Statistical metrics for comparison of simulated variables with observations
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PARAMETER R? RMSE
WATER ELEVATION 0.907 0.004 M
WATER TEMPERATURE 0.967 1.04°C
WATER SALINITY 0.856 13.427 P.S.U.
CHL-A 0.759 5.96 MG/L
NITRATE NITROGEN 0.48 15.4 MG/L
ORGANIC PHOSPHORUS 0.752 0.183 MG/L
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Fig. 4- Comparison of different causeway scenarios simulated for the water level of 1274.1 m (desirable
restoration level)
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Fig. 5- Comparison of different causeway scenarios simulated for the water level of 1272 m (restoration level
most likely to be achieved)
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