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Fig.1 Form and geographical location of the upstream area of Santeh hydrometric station in Lake Urmia
basin in Kurdistan province

39> by, ool Jolis ools pl ol a8 F
4 byrpe 5 Glws)S Gl o deeg)l azl o ads>

az 0 sbools yioren g Al (5,keg,0u oKl
5 aly, oebidlss SlMbl ple 5 Sl o)l

ooliswl 3590 sWools g wileMbl g Hlof —¥-¥
YV Al can gl o9 SOl aslllas ol o
5 ey sl ol ol Jlo gz b solil Yo Y
A 5o Jae miliel plgiea o olesl Jlo g0

YR 5l oF o)lad F 090 ool (quuis 5 Cunmylaromo

*


SAMSUNG
Typewritten text
295

http://www.SId.ir

] 00 00)5] (\) de} o u....@s).a L)"‘ ) oolazwl

Yas

MP o gs’l:“'J K.ih—h—‘w 9 LS...JLM‘}Q 6&0&.&"
3490 6L°°li.‘:'“‘i‘ Slasiie Ml.vsn (xS

oolaiwl 3,90 Lgl.aaoliw.J Olasin - J?“\?
Table 1 Specifications of stations used

Higth (m) Longitude Latitude Type of station Station
name
1522.8 36.221667 46.311111 S i i
1500 36.173333 46.170000 ol olad
1800 36.171389 45.9845 ol alojs
1436 36.164444 46.561944 il 3 (8 e youd i
1470 36.278056 46.323333 PR ol
1607 36.145233 46.057222 ooliilgn 5 (6 yiag e 00 e
1460 36.208611 46.424722 olilyn g 6 yiog eh gl
e e s SWAT oo —¥-Y
Sliiod lojlo alewgas (5 ded 9 (S5 Joe
. T el ) sl Syl sasie SV (55,508
. : (gdie dlge ol By @Bl g Lol poe
3 '§ Slye crm Jolsd (izmen g Slgw, (lie el
SE g9 b Sy g ooz ol sloojpr 13 (oleerd
a 2 Shpse bl Gt gyl o ol e )
’ Oezred ool el 4l anwgs ails) Sloj slaosly
| osliiul B 55 alaseli 5 il slaosls b glaasy> 4
- ' ‘ v as” ArcSwat ,l33l » 5 (Abbaspour 2007) wil e
y T S‘M , piets 25b 0 SWAT e sl LSl b, 5o
: : SR e s 2l ol (SeS ey S
a1, sl o GIS (sla l8le 5 s 5 45 ArcMap
£ g 5 Silwands sl ArcSwat Joe b 5 olKin «8ly 50
8- g Py lame 5o )15 el Jolie pled (g5l os
) by ALE iagh ol o b aalys alxil ArcMap
2 o Jsale 3l ool L dalllas 5,50 ailase (DEM) _clis |
i z 5o &S b zl,5asl (SRTM 1 Arc-Second Global)
s s pod, Al 4 dzgi b .ewl ool ools las (V) UG

RS 9 S i adllae 850 ailaie (DEM) clis )|
bl VFFAM 5 YO o ey glis)|

yvaa )"‘.’.L Ay O)LQ-::) o 0,99 s;.-\." QSM’"L'Q’Q 9 &-«vw-’)la-*?bc

*


SAMSUNG
Typewritten text
296

http://www.SId.ir

Yay

azl s sl o9 Sl (s5lwand

L 4

L 4

g5 ) dogyl azlys sl ojee o e (g yieg,uee
ol o osls ey ‘5.b|)| G £9 0 yioren 5 S
Sy by o &y gt b ailie och A2E iags,
AT AR A KR KR A RPN EY SO g
oads oaly Hlad (V) UKo j0 oS ol ganaad 49/4

R

PRV LI FUSES F8F - FE
N . \ .

LTI XA
TAV: - e TAA- e e

AV e

(LTI
Yag....

Y
AL T IR

T
FYY e FFae FRAee #afee. FETeae

o0l (e (HRU) (S55l9 000 oly slooaly -F s
3 oolazwl b aslllaes ge dalaio ;0 SWAT Jow Lawgs
(DEM) el )| pod,  ool)) (505 sloacis sligeen

Fig. 4 Hydrological response units (HRUs)
determined by SWAT model the study area
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Table. 2 Parameters used in calibration of SWAT model in Urmia Lake watershed in Kurdistan province

Optimim Parameter S1 Optimum Parameter S1
0.375490 SOL BD(1) 12 0.265650 CN2 1
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0.161811 HRU_SLP 18 -0.038109 CH_N2 7
-0.136487 OV_N 19 81.445999 CH K2 8
0.024828 SLSUBBSN 20 0.354599 ALPHA BNK 9
0.073142 ALPHA BNK 21 -0.106259 SOL AWC(1) 10
0.377616 SOL_K(1) 11
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Fig. 7 Simulated data diagram and monthly runoff observations for 2011 and 2012 (Model Validation
Stage)
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Abstract

The Soil and Water Assessment Model (SWAT) is a continuous and semi-distributed model. The SWAT
model is capable of being connected to the Geographic Information System (GIS). Using a range of
information such as basin physical information (soil, land use and slope) as well as meteorological
information such as rainfall, temperature, wind, relative humidity and solar radiation, this model can monitor
hydrological processes in catchments on a daily time scale., Monthly and yearly. Simulation of hydrological
processes in watersheds is essential for predicting future events in those basins and identifying ways to deal
with them. In this study, using SWAT hydrological model, the runoff outflow of Santeh hydrometric station
in the watershed of Lake Urmia in Kurdistan province in Iran with an area of 5306 km?. Runoff simulation
was performed over a seven-year statistical period 2007-2013. The first five years of this period 2007-2011
for model calibration using 21 different parameters and the final two years of 2011 and 2012 for validation
using two statistical indices (NSE) and coefficient of determination (R?). it placed. According to the
simulated hydrograph and the monthly runoff observations, the calculated statistical indices of SWAT model
in the calibration period and in the monthly time scale validation period have acceptable results in the runoff
simulation, with coefficient values (NSE) and (R?) in the calibration period were 0.78 and 0.82 respectively
and for the validation period 0.9 and 0.91 respectively.

Keywords: Calibration; Determination Coefficient; Hydrological Model; Nash Sutcliffe Coefficient;
Validation.
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