Uil
Sy O Cblis glaingg alow
yyay Pgw o)lo.."': (o M
http://jwsc.gau.ac.ir

ke 3555 38

SWAT ko b i st slor Jo2r 665335 41395 (s 2 (5 s

T 59 yaaaly o I3RS e oo s Lid pllass ! janais S (acan”
OB nb e 5 (5355128 pbe o2l sl a3 8 sl ol )8 wt el s
GBS b mbio 5 (55,5158 poke o2l (gl 55l 055 ity
SE S e milio 5 (55,51 ke olSC2Sls (g bzl 05 8 sl
VAT 0y sl QNN E il 5
B S
Lol ol e Sl eslanad b oldS Sleal sl Jgor albisg,y &l O i ol o
o e e SOl Jie Ghae il 6l ol 0dd (glueans (SWAT) Sl 5 O
5 S Doseh Jde aeliel 5 ey A el o SaS L e 9 el Lol
5 el @l O Ll Jl £ &S as plosil Yo N =YooV gladle SC540o4 ST el
5t Sl Ll ol B il G s eslizal Je i slzel gl e L T
S 5 e o i w0 35 o (S o zis BB OT b b e ol (S sy
Sheslizad b il (golwand C35 mdls 1) Canlon (5 ke ciliis Gla oy 3 St o3y
skl oy3 55 5 WY R astla b s v /0V sl ess s cidSSle - i el
Aisls 0L 1 (V0 s wlale Slag wl 5o baggsldnd el G +/8Y 5 o /FY 5 S

akbary87@gmail.com :as\se J s ®

Yo



doddo

39 go el oend (Sl (s 1w 3L 5 S5t 53 s Selll sl gy Do 5 s
Silotrd pmad (g OISl OT 3 (5, Se3lbl &5 Lol b 5 Slel 0y slaes o 4
s (V) 05 ol (3t sloand ool LY 51 edul (SoSdasds Ol s
el S Olsen sy e ol Wl Ol ileand sl SWAT Jus LS iags
5 D wlie Glatagn ot 0 s il Oal Jad Bl 5 e Ll 5 o
il el o e (Y0 OSKn 5 sl Y008 OLKen 5 55 7004 (O
Lo gblae L Latass ol ol el o S it (0Ll 055 53 e maliel e
o BV O 5 el B YN0 OS5 3) m 0 20 skS A Sl g s oL
crl 3 e plal (Yot OLCes 5 (55,008 Y004 O ) kS e
sdea 53 5 MV 5eS TGl 25 s la b sl s wliss Sl aly 5o baslaas
o plowil bl (gla ta s 51l sl 5155 (Yoo O 5 Ka) Y 515 e g3l e
Sl 5 (V) OLen 5 il ((T008) OLan 5 (3,5 slajiassy & Olgie 56 0Lyl 3
38 oLl (Y0 0) 0K

9, 9 Sl

53 e YOV 504 plin)l Slus 5 Bl 5 lss YOWY s b sl Jer ol o)
@mt}sej\;\)@\@u,;%&,u\/vJf,ﬁggﬂwbj;”e;ﬁéuowgw
S edy a5 Sosaed S5 s dde S SWAT Jue (Ve 0 OludS Ol ok
Ll CadS 5 sy 5 Shled bl W b S50 sdate sladul 3 L5
5l s e (HRU) (G540 cml.i A=l dde ol s (U8 dly o 5SS S (iluans
.(Vno‘@gm@@w%,fg?&zﬁdudumﬁs;

S o)lal 5 elislan Olosle glalane F &S 8 3l oy cpl (6l 3L 5 5e ilies (slaesls
i 23\ 3 5 s Oy pots 6\M\ﬂ14§¢~:)ugyﬁ,~m.m%gwowﬁbcm

.,\2-\‘5 o1 J\MJ@J.J (abu‘)m“/c ol J}\J&-L:HRU ‘—q—ij": S Y 4{\)\ JJAA.:)V.:M:J:

yog



Oy 9 ;a2 6 451 L

BB J;A\)Li gg:." Ui'}) )\ oalaul L: CMM:LM;- j:JL’T cd.)m 4.:‘)‘ 6‘J’>‘ J‘ o .,LJ Cewddo HRU
qu;— (O da_,\))S, U"G}L‘:’)\ odeJ.u\L»)gLJJJA fﬁ)" C)‘;MJ)((*KO)—’) objs

S sdoeen el

S, ={(Opap —Op_ro)/ O, H(YAP/P) o)

p—Ap

SLl Sl s oy ae e o3 Yed-Yert gladle bl 5 of glaesls g, 3l
03 el e Gl Jde el 5o S eslinal Jue e jlael (gl s Yeeo=Y eV sladle
Ol Ol b s JS 6 50) OF o (6,S o3Il e 4 oped Ao ys Yo 5l 508 aals
Lles o oKl Joee 3L ples Dl fsay G oL gles Al esls uas (Yevo
bl @lal 3 sld Cd G L sles 51 5 e ool cowsVL s 86, bl
Sl s eSB) sas oejtes o WOT ki (oSl Jlie S e mell s
5O n s F S wes s o bl 0L U Oles (b 26 sl
abie Olasgast 3l 8 Call men 5 Je glaal; KaS L (G ol & Bl
W s e g o (iSOl = L Gla et 5l bagsleand S35 oLl Gl S s
A oslizal Ut Sila o 0 Slie

=W
(CN) s ojles «(85C0) St 3l 55 5580 gls moll coumlas SJUT IRy

o35 J& (rehrg-dp) s o iw 4 358 Asoys (SO-AWE) Sbt oz LG OF i b
s S (S0I-Z) S glawY culs 5 (S0l-K) S gl SJsodes ool (sol-bd) s+
5 s el 3 edd (ileans Glassl Sy aa sl Ol |y celes axls o 5V
2B Y s sl s Lol lalis ool Sooum b awlis 3 Jdus e lasl

el 0 4{\)\ \ d_}.l} B LS"L’))‘ LELAU'G}L‘:'

Yoo



IFAY (V) o jlond (¥ +) wls S 5 Of CBlis gla yidg iy dlxo

* .
I T m T
s r”p“ 1 m TW'I'IIW’ “‘H rqm :
~ o
\%\ Y. Y. ::)
' 0 “23
A 1
5 | i
. ‘ M
(AN N R N S T T N VR N 2% B O S W P B PR B R PE N SR NNRY SRR F AR
= L Shalis Sl
.(Y"\—Y"i)JJAijlmcMé}b%d|;‘”J¢a—\JS.&
\ . — . e . S .
~ Yo Vo -
x'gw JB
i g
Ao vl
2 ~
3,
S £
\ Vo) AT g0y oy Vey AN 4 e
— ) lilis St
(Y2 00-YrrV) Juw W)L;&‘ 4.1."-]6 PR % 6)Lﬂ4-:u:l J‘;‘”J?&—Y JS.&
Lagilaand Cds ob5)0 gl e eolial gla ot ld s - Jgd>
ol s L
el ol
slale R slale R
Va\s Y YA oV (NS) il — 35
VAt f/8Y +/A0 oY R s wn
3 V¥ /A A% (RMSE) o il o 1 500s 4l

S 5 4o g Sy
e (6 55 caSlo 2o WV gl e ol Sl oS 233 ¢S ool b slaysol s
el 5y g5l 235 Sl gl Yaeme bSOl L3 0L i o b 03 VU
alols G s sby gLl Ot a3 adlie S s O3 S 5Ol l s e sdlew
AsesS spe e bl O olaand (S0, Ghle 55 aiules ol 345 5 oS Bl

Yol



Oy 9 ;a2 6 451 L

L}E.?QT&E:)LJ:)?J)LQ”L:SJJLN sy gi@bﬁ.w\ wiliS giluans S g A
5 SWOL ol > 5l e b 0L leand ) p opl 3 Bl ilaand S35 s e
Slaes s F o mmensliael oygs Slhalie OIS g sun IS 55 poomen ol 48 8 &) 50 5L
3 AL Laesls 054l Cawyd ,<.:LJ Llg o a8 395 0 0dsd (’S ool pl s Las 0L b

Los Cilises LG s sui fbul wlie sl fagh 5o bigsluand o35 mls -Y Jgd>

alabe g3luand oy Soleans
. - s
R exls ENS =~L: R jexls ENS =~L:

- VA - ey YooV (ol b
oV Ya\s /4 Y Yor0 (el
Vi q Ya\% «/OA YooV s
e A\ - - Yoo YT

- VA - % Yoro (S

VAN 5 0/AQ VA 5 0 IAA - - (25 53 Yol Glas
Y0 - VAL - TorA syl
/G A Y ‘/ov (YeVe) sl o

AL Y= VO ST JelS s e Jue il Ve 5l 5t eSSl - i asls S
5O OB e Y O 5 53 el I3 B e A3l Sl 508 ST Sisueals,
s SWAT Jue LM cole b Jiass Jool Jlsw 4 llas ol oolil .04V (SOl
Jde o8 5ol esls Ol g MOl 1 clie s L S b alas, alis, 0L > (gsleans
b Al

Syt cadlain 53 Ll BB e DLl I s e sleiy SR ol mB bl
s Goleand ke G55l s 50 ateen Lol 51y o i sl Jde 4 e slas b
3 S5 daska siladie 53 ol s s 5 (B o3l 350 Al S S WLl
e 0l3 bl i 53 el 03 e ey 6 g e nl ) 55 sl 4 el Ol
AL 55550 il e eslu sladie 5l eslizal ¢ IS acstle o3 5 Ll

yov



&

1.Alansi, A.W., Amin, M.S.M., Abdul Halim, G., Shafri, H.Z.M., and Aimrun, W.
2009. Validation of SWAT model for stream flow simulation and forecasting in
Upper Bernam humid tropical river basin. Hydrol. Earth Syst. 6: 7581-7609.

2.Amiri, M., Ghanbarpoor, M., Ziatabar, Kh., and Saravi, M. 2009. Calibration and
evaluation of SWRRB model in simulation of runoff (Kasilian watershed). Iran.
J. Natur. Resour. 61: 4. 797-808.

3.Benaman, J., Shoemaker, C.A., and Haith, D.A. 2005. Calibration and Validation
of Soil and Water Assessment Tool on an Agricultural Watershed in Upstate
New York. ASCE, J. Hydrol. Engine. 10: 5. 363-374.

4.Beven, K.J. 2001. Rainfall-runoff modeling, the primer. Wiley, Chichester, UK,
361p.

5.Debele, B., Raghavan S.R., and Gosain, A.K. 2010. Comparison of Process-
Based and Temperature-Index Snowmelt Modeling in SWAT, Water Resource
Management, 24: 1065-1088.

6.Faramarzi, M., Abbaspour, K.C., Schulin, R., and Yang, H. 2009. Modelling blue
and green water resources availability in Iran. Hydrological Processes, 23: 486-501.

7.Feyereisen, G.W., Strickland, T.C., Bosch, D.D., and Sullivan, D.G. 2007.
Evaluation of SWAT manual calibration and input parameter sensitivity in the
Little river watershed. American Society of Agricultural and Biological
Engineers, 50: 843-855.

8.Jha, M.K., Gassman, P.W., and Arnold, J.G. 2007. Water quality modeling for
the raccon river watershed using SWAT. American Society of Agricultural and
Biological Engineers, 50: 2. 479-493.

9.Natural Resource Office of Golestan Province. 2005. Integrated multi objective
forestry plan of Chehelchai watershed, 6: 51.

10.Neitsch, S.L., Arnold, J.G., Kiniry, J.R., and Williams, J.R. 2005. Soil and
water assessment tool documentation, (user’s manual). 494p.

11.0mani, N., Tajrishy, M., and Abrishamchi, A. 2006. Modeling of a River Basin
Using SWAT Model and SUFI-2. Book of abstracts of the 4™ International
SWAT Conference. The Netherlands. Delft: UNESCO-IHE. 21p.

12.Singh, J., Knapp, H.V., Arnold, J.G., and Demissie, M. 2005. Hydrological
modeling of the lroquois River watershed using HSPF and SWAT. J. Amer.
Water Resour. Assoc. 41: 2. 343-360.

13.Xu, Z.X., Pang, J.P., Liu, C.M., and Li, J.Y. 2009. Assessment of runoff and
sediment yield in the Miyun Reservoir catchment by using SWAT model.
Hydrol. Process. DOI: 10.1002/hyp. 12p.

YoA



Sciences and Natural Resources

J. of Water and Soil Conservation, Vol. 20(3), 2013
http://jwsc.gau.ac.ir

Daily flow simulation of Chehelchai river-
Golestan province using SWAT model

*H. Akbari Mejdar®, A.R. Bahremand?, A. Najafinejad?
and V.B. Sheikh®
'M.Sc. Graduate, Dept. of Watershed Management, Gorgan University of Agricultural
Sciences and Natural Resources, 2Associate Prof., Dept. of Watershed Management,
Gorgan University of Agricultural Sciences and Natural Resources, *Assistant Prof., Dept. of
Watershed Management, Gorgan University of Agricultural Sciences and Natural Resources
Received: 02/03/2012; Accepted: 12/10/2012

Abstract

In this study, daily flow of the Chehelchai watershed was simulated using the
Soil and Water Assessment Tool (SWAT) model. The main objective of this study
was to evaluate the performance of SWAT model and the applicability of this
model as a flow simulator at the Chehelchai watershed. In order to have a
successful calibration, a process of parameters sensitivity analysis was performed
and then calibration and validation of the model were performed using the recorded
data of 7 years. The data from 2001 to 2004 was used for calibration and those of
2005 to 2007 for validation. The results of sensitivity analysis showed that soil
evaporation compensation factor (esco), curve number (CN), soil available water
capacity (sol-awc), deep aquifer percolation fraction (rchrg-dp) and soil bulk
density (sol-bd) had the most influence on output of the model. During calibration,
the simulated daily flow matched the observed values with a Nash-Sutcliffe
coefficient of 0.57 and a coefficient of determination (R?) 0.62. These values were
0.32 and 0.42 during the validation. The results of simulation bases of monthly
flow showed beter accuracy and good correspondence.

Keywords: Daily flow, Calibration and validation, Sensitivity analysis, SWAT,
Chehelchai watershed
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