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Mahboubeh Boueshagh

Mahdi Hasanlou

WATER LEVEL ESTIMATION IN THE URMIA LAKE USING
KERNEL METHODS

URMIA GOLU'NDE QEKIRDEK METODLARI ILE SU
SEVIYESI TAHMINI

Urmia Lake is one of the most momentous
ecosystems in Iran, which is exposed to complete
drying. Thus, monitoring the variations of its water
level is crucial to avoid this disaster. There are
many parameters involved in this crisis, one of
them is precipitation, which plays an important
role in this regards, and besides, precipitation has
several forms, and one of them is snow. Snow is
a substantial factor for water level estimation and
water resources management in the northwest of
Iran. During 2002-2005, even though the water
entering the lake by the permanent rivers is less
than the threshold of Urmia Lake's evaporation,
there has been a temporary increase in the
water level of Urmia Lake, which can be due to
the temporary runoff from snow melting. If this
enhancement is due to the temporary runoff from
snow melting, and besides, if the amount of water
entering the lake is greater than the threshold of
evaporation, or at any time, the water entering the

Urmiye Golu, iran'in tamamen kurumaya maruz
kalan en onemli ekosistemlerinden biridir. Bu
nedenle, bu felaketten kaginmak icin su seviye-
sindeki degisikliklerin izlenmesi cok énemlidir.
Bu krizde yer alan bircok parametre var, bunlar-
dan biri yagis, bu konuda 6nemli bir rol oynar ve
bunun yaninda yagisin gesitli sekilleri vardir ve
bunlardan biri kardir. Kar, Iran'in kuzeybatisinda
su seviyesi tahmini ve su kaynaklari yonetimi icin
onemli bir faktordir. 2002-2005 yillari arasinda
kalici nehirlerden géle giren su miktari, buhar-
lagma esiginden dusuk olsa da, Urmiye Golu'nun
su seviyesinde, karlarin gegici olarak erimesi
nedeniyle gecici bir artis olmustur. Bu artis, kar
erimesinden kaynaklanan gegici akistan kaynak-
laniyorsa ve ayrica, gole giren su miktar, buhar-
lagma esiginden daha buyUkse veya herhangi bir
zamanda, gole giren su, buharlasma esiginden
daha az degildir. Golun hig bozilmesi olmayacak
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lake is not less than the threshold of evaporation,
the lake will have no shrinkage, and therefore with
any rainy year and the snowmelt runoff, the Urmia
Lake will naturally be recovered. In this regards, this
study focuses on estimating the water level of the
Urmia lake in this period using observed water-
level by tide gauges, monthly snow cover in the
whole catchment area of the Urmia lake from snow
cover products related to the Moderate Resolution
Imaging Spectroradiometer (MODIS) aboard the
Terra satellite, monthly direct precipitation of lake
surface from the Multi-Source Weighted-Ensemble
Precipitation (MSWEP) dataset and monthly direct
evaporation from the European Centre for Medium-
Range Weather Forecasts (ECMWF) model. For this
purpose, Support Vector Regression (SVR), the
most illustrious kernel method, with various kernel
types has been used. Furthermore, four scenarios
are considered with different variables as inputs,
and the output of all scenarios is the water level of
the lake. Randomly, 70% of the data is considered
as training data and 30% as test data, and test data
is not included in the calculations. The results of
training and test data, when medium Gaussian
kernel is used, in the case where the input is direct
precipitation are [R 2 = 87% and RMSE = 0203 m, R
2 = 80.26% and RMSE = 021l m], in the case where
the inputs are direct precipitation and evaporation
are [R 2 = 89% and RMSE = 0178 m, R 2 = 87.57%
and RMSE = 0182 m], in the case where the inputs
are snow cover and direct precipitation are [R 2 =
95% and RMSE = 0127 m, R 2 = 91.77% and RMSE =
0122 m], and in the case where the inputs are snow
cover and direct precipitation and evaporation are
[R2=97% and RMSE = 8.09 m, R 2 = 96.97% and
RMSE = 0.08 m] respectively which indicate the
significant impact of snow on retrieving the water
level of Urmia Lake at the desired period.

Keywords: Water Level, Urmia Lake, MODIS Snow Cover,
Evaporation, Precipitation, Support Vector Regression
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ve bu nedenle yagmurlu bir yil ve kar erimesiy-
le Urmiye GolU dogal olarak geri kazanilacak.
Bu baglamda, bu calismada Urmiye Gélunun su
seviyesinin gelgit gostergeleriile gézlenen su se-
viyesini kullanarak, Urmiye G6lunUn tom havza
alanindaki aylik kar 6rtusono Orta CozunUrloklo
Gorintulemeyle ilgili kar 6rtost Oronlerinden ay-
ik kar 6rtusund kullanarak 6lgmeye odaklanmis-
tir. Terra uydusunda bulunan Spektroradiometre,
g6l yuzeyinin Cok Kaynakli Agirlikl Toplantili Yagis
(MSWEP) veri setinden aylik dogrudan yagislan-
dirilmasi ve Avrupa Orta Menzilli Hava Tahminleri
Merkezi (ECMWF) modelinden aylik dogrudan
buharlasmasidir. Bu amacla, cesitli cekirdek tor-
leriyle en meshur gekirdek yontemi olan Destek
Vektor Regresyonu (SVR) kullanilmistir. Ayrica,
girdi olarak farkli degiskenlerle dért senaryo
g6z onunde bulundurulmus ve tim senaryola-
rin giktisi golun su seviyesi olarak uygulanmustir.
Rastgele olarak, verilerin %70'i egitim verileri
ve %30'v test verileri olarak kabul edilir ve test
verileri hesaplamalara dahil edilmez. Orta Gauss
cekirdegi kullanildiginda, girdilerin dogrudan ya-
g1s oldugu durumlarda, egitim ve test verilerinin
sonuclari [ = %87 ve RMSE = 0.203 m, = %80.26
ve RMSE = 0.211 m] durumunda girdilerin dogru-
dan yagis ve buharlasma oldugu yerlerde [ = %89
ve RMSE = 0.178 m, ve RMSE = 0.182 m], girdilerin
kar ortUsU ve dogrudan yagis olmasi durumunda
[ = %95 ve RMSE = 0127 m, = %91.77 ve RMSE
= 0122 m] ve girdilerin karla kapli ve dogrudan
yagis ve buharlagsma olmasi durumunda [ = %97
ve RMSE = 0,09 m, = %96,97 ve RMSE = Sirasiyla
0.08 m], istenen dénemde Urmiye GolUnOn su
seviyesinin geri alinmasi Uzerine karin énemli
etkisini gosterir.

Anahtar Kelimeler: Su Seviyesi, Urmiye Golu,
MODIS Kar OrtUsu, Buharlasma, Yagis, Destek Vektor
Regresyonu.
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