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Urmia Lake: A Yearly Salt Water Evaporation at Golman Station
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Urmia Lake: A Yearly Normal Water Evaporation at Golman Station

400

350 f------ —=—Bahman —+— Esfand —e— Farvardin —x— Ordibehesht —x— Khordad
—o—Tir —a— Mordad —e— Sahrivar

—— Average —a— Mehr —a— Aban —a— Azar ——— Dey

300 -

250 -

200 -

150 -

Evaporation (mm)

100

50

0
1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 1378 1379 1380 1381

Sal-Abi

Sl WAL GAYPA T sldlo 5o Calises (slgals (gl ,ded Al Lo 20 Ol 5ae Dl L(A) 15 505
Ssere s ST
(o lom 3T Ol (gl aidate OT algw &S, calbuslelS (5,8 0511 oK)

)

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Job @l sy gbosts Jlxi g A

Wl odd o g d e sdate (gla Sg, 4 5 4 S 15wy p3sse S i 53 0dd A5 (gla sl
OT 35 2 6l m Calisen ST Lo 3 1 8L e o g0 Ol O o S5, (A) 515 03
54095 S5 ) ot 53 35 g dlimMe i Olomen tas e OB 1y 4zl 550 OT 5 (J gene
O r 535 2 omneldl L5 ks o sl 0T S0l 3 g0 ol sl (gmd S plie ST
335t bog e Sl ;S o3I 3 sl ol s ST o S D0 0SS 4 T §F 93 P03 S
Sl (2 A Ny il ek 5 A A 0ol e ol sl byl sl e 33
=1 Sl s e 9 VYVY LB AYPA T Gldln s alle 3es Lo g0 Ol 5o il ,uis Ly oS

s o OLES gl Sl K05 Sl 5l s ol liie S 4 VWAL LAYV

Urmia Lake: A Yearly Averaged Normal & Salt Water Evaporation at Golman Station

B

E

c

S

o

o

Q.

©

>

m L
40 Ly =0.001x° - 7.908K + 27229k - BEHO7X 4 SEHIOX - EFIBX+ TESTS
20 f--- oo R =06938
0 F T T T T T T T T T T T T T
1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 1378 1379 1380 1381

Sal-Abi

Saems i OT Gl WA BAYPA T Ll 5o 585 Ul Lows 20 Ol ae Ol s L(3) 415 505
LT asl 55l SV¥slas ol e s axbys 5 ea OT
(o lom 3T Ol (g1 aibate OT algw &S 2 cailbulalS (5,8 0511 oKy )

s S OT Sl oS (V) Jla 05 5 ¢ Ae s S o pod Sl ,uds gete (V1) i35035 53
s pd OT 4 Jpeme s OT Sl s G 51 Sobe € 850 Cd o 8 Sl L
IS cpl ol OT 28 s Ol i ocins 0Las (Vo) Hlsged o anl 550 es alslee .l

N dsmme et ST wazlns e OT 5o Gl 55 u-i’t*-" Ol ekl S a5 s g Ol

vy

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

cuﬁs;bﬂoikdwéwuﬁﬁ.\n@Qw@w.wdﬁéjﬁdﬁﬁbdm

AEL 0 (@ V/Y) sde ) ke Lldie el ol b o ol Jge b 5 0ol S

A Yearly averaged (NormalWater/Salt Water) Evaporation Coeficient at Golman Station
250 T
2.00
< I
4= L
8 L
o 1.50 4
pe L
L [
T i
g 1.00
g [ y =-0.0392x + 55.134
i i R?=0.3263
I
o.oo i T T T T T T T T T T T T T
1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 1378 1379 1380 1381
Sal-Abi

S Sl WAL GAYPA ST cldle 5 e A0 ,ed dllo Jows 20 Ol 5ae Ol oaki s b (V1) Hls 505
aly 3l dalas ol yem 4 gonn o ot OT w4zl 508 OT
(o lom 3T Ol (gl aibate OT algw &S 2 cailbulalS (5,8 0511 oKy )

A Yearly Averaged (Salt /Normal) Water Evaporation Coeficient at Golman Station

120.00 T
100.00 |
80.00 |

60.00

40.00 |

Evaporation Coef. , 1/a

2000 |~

0.00 - ; ; ; ; ; ; ; ; ; ; ; ; ;
1367 1368 1369 1370 1371 1372 1373 1374 1375 1376 1377 1378 1379 1380 1381
Sal-Abi

OT i 6l WAL BAYPA LT Ll 5 i aildle Lo g0 O s Ol s o o L(V)) 5l 505
Bl 3l doles ol pon 4 ezl )3 H5d OT 4 (Jgeme o ot
(o lom 3T Ol (gl aibate OT algw &S ,2 cailbulalS (5,8 0511 oK)

Yy

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

pei DT G WA BAYPA T sl 5o &yl aomys ailale Jows sza Sl ois (V) Jls 505 53
ww‘\r@QJM‘U,CJ‘;::’U;;1‘3}3@%W-M“M”‘JﬂuﬁkﬁjﬁeTJQM
GM.JT@;,gL;UfLng;\?ﬁuﬂ_g;\guswrﬁyﬂmdwﬁu@'ﬁﬁ)@\

Bl o glize (el 5 T g 5 pl 53 s O1ie 45 258 s Oy o 10 LASL

Temperature Versus Months

30

25 1 ® . + Normal water
— = Salt water
S *
— 201 t
e
2 *
s 151 »
[+
Qo
5
2 104 . »
=]
(-]
s 5
® t
> L]
<

0 N .
'5 T T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Months, (starts from Shahrivar)

e ST g WAL BAYPA LT Ll 53 Syl o dmp dilale Lo g2e Sl is L(VY) Sl gas

s sgh T 5 (Jsens
(o lom 3T Ol (gl aibate OT algw &S 2 cailbulalS (5,8 0511 oKy )

pi ST Gy WAL GAYPA T sl s s ailale ow g Sl uis (la oeie (VYY) Hls 5e
e b Dy g & 5 Dkl 055 e ales e s e 0L ) axl s 58 OT 5 S sens
gTé\ﬁoT)\mjlﬁ)ﬁgTyﬂsg)Mrﬁgm slasl ol als 5 5 55 5 Sl
g5 33 8l o8l Jolse plo J1 5 ls Sl 53 Sl ks S AS (0 Oly Jla g0 pl ool Jgome
93 el Oljen 83303 Jka okt & 8 sy amt ol 4 Ol g5 oo MU LBl (o0 Dosline o 3 T

..L&L{JJTE‘}{G.&JJQT@:{&:@d:Usﬁgﬁlsﬂéjdstféua:‘s&“ﬁL{gT&,}):d\

Ye

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

a5 Glale Lawgze U LU, 3 WAL BOYPA T cldle 5o 55 alale Low ge Ol e Sl ks
S (OVF) Slsges 53 adl 550 OVslee ol ot @ cazrlys 5oi OT 5 Jseme op b OT 55 &)l >
e Dme e DT 3 e T e Ol KnT oS 55 o Mo 13505l Sl ol 0y £
55 1l Gagd U yded Ol Dlei Lgy (Bb 15 Sl el 558 T sl OT s )
ORI e s 8 ST 53 3 e S 5 Ol T ol OT e dm ol el Sl >
Ol 55 e ) i (W Sl 505 plae) Sl lgals 51 5 0 53 ax ST5d o s ldis
AT 5 s Cils b G Hsbr o) 2058 T 58 9 6l (Bl ol ol J1 oSS e

gl

Evaporation versus Months

280

260 . . y=1.5252% - 26.137%" + 93.882x + 144.38 * SOLma'twate'
| ]

240 R”=0.9606 s

Averaged Evaporation, (mm)
5

60 y=1.059x° - 18.651x° + 70.865x + 108.73
401 R?=0.9723
20
0 ?
0 1 2 3 4 5 6 7 8 9 10 11 12 13

Months, (starts Shahrivar)

peis DT 6l WAL GAYPA LT Ll 5o s ailale Lows 20 Ol a0 Sl ks (V) s 5ad
bl )y SVsles o jen 4 iz by )58 OT 5 (J sens
(o lom 3T Ol (g1 aibate OT algwr &S 2 cailbulalS (5,8 0511 oKy )

Yo

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Evaporation Versus Temperature

495 1

445
+ Normal water

395 4 = Salt water

345

295

25 y=9.4069x
165 | R’ =0.9505

145

% | y=7.5829x

2 _
5 R*=0.9192

Monthly Averaged Evaporation,mm

Averaged Temperature, ’c

Lo gia b BLS,1 53 WA BAYEA T lgdle 55 e ailale Jow gt Ol e Ol i L(VF) 13 g

bl 550 OVsles ol o w caz b 53 558 OT 5 Jseme o ud OT 53 Oyl - a3 ailals
(o lom 3T Ol (gl aibate OT algwr &S 2 cailbulalS (5,8 0511 oKy )

53 6lale Law e g 5 WA BYPA T clgdle 5 oes dlale Low g Ol jo Sl ,uis (V) s o
Aoles o o Ol 1) OT adl 551 s alslas of ja s ezl s 5 0d OT 4 s Jsame o et O
M‘J{‘J(ﬁé\;)asy&cu&{igbjyéu

Es=0.7874 En , R* =95.43% (\4)
Soore o T e g arln 555 OT 5o o dlabe bwge 5 4 En 5 EBs 0T 0 &8
:_,q-‘,.aLgLaas\sLg\ﬁa\.b.ibd‘..wl{sag_,}MS@L&M\:M.\«;J:RZ)@\
o5 Ol San 31 b osls (e )& 5 ol Jio SYsle gl 9 ol 15 ot Sy 0 4

g disSe dlaily OT 55 (6 et HLT liws 0d 5L L Sl 5 Kae 45 S it Ll 45

A

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Evaporation: Normal water Versus Salty water
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Abstract:

Urmia Lake is the largest internal lake of Iran that has about half a milion-hectar
(variable at different years) and has a large independent catchment at the region of
north-west of Iran. In view of the lack of good measurements of lake evaporation (such
as Urmia Lake) for testing a new estimation formula, a modification of the formula has
been devised which can be compared with US Class-A pan measurements, which are
available widely. The literature review of the lakes water surface evaporation has been
considered and the methods and criteria used to the subject in relation with the
applications for the researchers in the field of Urmia Lake have also been explored.

Some measurement data for temperature and evaporation at the years of 1368-1380
(1989-2001), both for normal water and the salty water of Urmia Lake has been
considered and analyzed for the Golman-Khaneh measurement station, which belongs
to the West Azerbaijan province for Water Authority Co.

The analysis of available data shows that the format of data consideration for the yearly
averaged figures focus only on the general evaluation of the results. So, the available
data should be analyzed and concluded for the monthly averaged figures at different
years. The results of data analysis shows that the ratio of the yearly averaged figures for
evaporation of normal water to the salty water has not follow a specific equation. This
result proves the complication of the estimation of evaporation at the Lake of Urmia. It
therefore needs to be considered the other measurements for the effective parameters
(e.g. wind speed, environment moisture, sunshine, solvable materials, NaCl
concentration, etc).

The concentration of liquid has a reverse effect on the evaporation rate. However,
waters with phytoplankton (such as Artemia), the energy absorption increases, and then
more evaporation occur. This again leads that the estimation of evaporation at Lake
Surface is not a very easy work. The results show that the averaged evaporation for
normal water is greater than that of salty water, and even the variation of evaporation
rate is as a function of the water temperature. This result expresses the point that the
contained solution materials as well as salt well reduce the rate of evaporation.

The consideration of the averaged monthly evaporation reveals that the procedure of the
averaged monthly evaporation for the normal water (En) and as for the salty water (Es)
in the pan gives an equation: Es = 0.7874 En , R* =95.43% with a higher R®, which is
a linear equation. Using that equation, it needs to measure only the pan evaporation for
the normal water, so the evaporation figure can be estimated for the salty water in the
pan. This equation subtracts the user great errors due the frequently measurements as
well as saving the time of measurements. This equation may even be used to control the
measurements taken by the operator. Of course, the consideration of other data
collection stations around Urmia Lake may improve the above equation. The results
finally show that the evaporation for the Lake Urmia is about 1.74% less than that of the
evaporation at the normal water pan evaporation.

At the end of the report, a list of recommendations is presented, as follows:
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It is necessary that the water authority of West Azerbaijan province collects the other
data measured by the other synoptic and non synoptic stations, and after processing
data, they may use for the precise forecasting of evaporation rate as well as the other
important and key parameters.

In order to reach a suitable model that gives a precise estimation for the evaporation
rate, it needs to measure (e.g. wind speed, sunshine, atmospheric pressure, environment
moisture rate, water surface turbulence, solvable materials quantity as NaCl
concentration, the existence of Artemia, water viscosity). It therefore leads to use such
available methods as Penman method, aerodynamic method or the other methods
mentioned in this report or the water balance method used for the precise estimation of
Urmia Lake water surface evaporation.

In order to continue the present research work, it is recommended that in collaboration
with the author, a new research project (for the forecasting of precise evaporation both
catchment and lake, independently) should be planned and ratified by the research
committee of the West Azerbaijan province for water authority. Therefore, applying the
results of this new research project, it may use for the on time management of the Urmia
Lake and the existing water resources at the related catchments.
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