WWAF Gl 9 5l VY o)les i Jlos jutul 0592 o pae daliiimngyy

ol sreeb @ilio g (559l pgle oKLl
el 039> Gy pte dslidngyy

GleMb| piwm banzo 5 sl ez a5l 039> O My Sooliyd 9 598 ilw e
bl e

" no i L o o7 055 Jlendlons g (0 po Ty

(v.sheikh@yah00.c0M : Jgguucs o0 35) sl 5 sl qulin 5 (53,5128 pole olStils o Letsls )
ST b e 5 (53,5l pole oKty (Letils g ui ) bt I sgmtils Y o ¥
AYNYNA Gy b NN /) sedl s s

oduS>
A S (5T 20lr 9 5 W10 00,5 ol sl o e (5T 1) (emlio SLeMLI (555l9 it (sBsT 8 (5lw k0
et 99 4moliyy 9 GIS b 50 Gl Jter 7l 050> 29,5 0Ly 9 T O Gudicnd (2l 50 ylod g0 Sl o jusies]
WSS Cgby (B g i By b ()l Jols O oMy 30 S35 s el 9 Jalge 03,5 (3L Jue PCRaster
il dims O (D 29290 Luly) 31 0oliciun! b g oo 41,5 515 )0 (23 by 9 ly 2T ()b 31 (o (2xbaws Uil
Sl Joo (rinly Wiy T58 el Cuwsas 0l O 5 522855 0l «OUly) (23 9o 5 039> ailie) 29,5 20 5 03
WAS L AYAY-AF i duw g bl 0595 s 31 oolicis! b Joo sz ybiie! siuT 6 . )5 plowil (\WAF_AY) gLl 0,99
8 158 b3yl 0 90 0395 529y 40 ol S Slublie (38 sodls b gilw o ool Caws 4 s .a3,8 plxl
s slidio 4ol A g b kel s &y +/0 (2 il 030 (sl g ]V (xiwsly 0590 (gly RlSTl — i s b
a2 gi b ol 19,95 1 (Jgud BB g ol (LI 51 Joo 45 S Glgi o0 cdbloo < /TP 51 5VL 0590 90 58 STl - i
ouds 0310 drwgi Jo .05 4l g dnmwlone SSET 4 09> OF Dl LAl g0 (29,5 by (GHlwand o9 cuwlo 4
YY 0595 oyl 30 oT 00 oul o jladio aSdls )5 8597 Cawd & 114/) iowly 0598 gl 1) 0392 A¥lw S puwl wu po

\.\.{;ab‘sn o y0

PCRaster u._ti u}{& sW)LA.&.C' .ﬁ.ﬁm‘s “5‘)915)“'.‘? 6)L“"JM :6.&# lehe'}“s

30 09T g 4Bl drng (o598 Ao Sl e
ST bl i ANl (slogin i palp Loy
(YY) Sgd o 00l Ay 358 MalS &g b Joke
Saa b as oldlas aledbl sbapingw 31 SO
oo Salins (njs lodae bae 051 o0l8
Sl i o ore ol oal 4l S
L aS o il o PCRaster g asliy g bl
o Sl yien sl Jas 5l gohast o] 5 eslisd
LISFLOOD  «(V)LISEM  «YY) RHINEFLOW
(Y-)PCR_GLOBWB 4 (YA) BEACH %)
Gl (YY) S0lsS gy yg30 (g iloais ools dawsgs
ol A350g; O (D sleadlge Sl s (g3loans
Ly Joe oyl aiols dag |, RHINEFLOW Jos
3o g aslale Slej wlode o 9 PCRaster jl oslas .l
ol 9l s sl ieglS ¥xY Jslus claaSss
aS ols ol QT Sleasli w9 cply ailsog, glp Joe
el oa 5 488 LS8, Sy, (Sol oé, e
4S5 gk all oo 10,95 oYL s 5l glbans
e 50 Jae T wadSile - 50 ol Jlne
(V) 5, &3 Sl 0385 yicio +IAD I IV oy U,
S5 L1 LISEM B gl b 5 (S35l em Jo

doddo

ol GBSl onl (o358 9 Sl oo G 092
A s 50 09> o 3 | Sunde 5 Siele e
il A 5ol Sline sl Joo .(VY) aso
idlbige 059 50 welll jss g (Lol )8 Sl
aSlw e byl i @ axgi b oS gladlaie Jow SO
Gl Gl ) (el Sl oSl e 958 0
(YD) 08 pl, 8 dilaie 10,8 4 pastie Sleogas
slanl B giluand )0 sanie sloJue 0975 ol
Jome S 4 5l el Gzl (sloojsm SG3glg 000
5 lallle Bl Jabow 4y S (gl (lailaie
039> 53 Gz (nl ;o B oS cely a8 Rt
Sl 5 (o259 Silwdoe @ el Gl oz el
20,8 035> ooy Hlz Gilwanrd 5 ol o
oo 5l (295 Oz s ol e ledas sl
430 5 oolexwl PCRaster

ol siluand 5 adllas cnal 4y 4z b
&l goa e 61_QJ_..\_A ol L—SLQO)'P <o
00y s 5 anwg sl sloejsm ©f (M (giluad
vy 4z K o 4l slo o ples il o wiloss



5 e Sl pysSl pbas), e (0)
2 (7)) phlbsen 5 9305 5 La JUS LS5 5lw e
039> SLeojo=n) (o ySp—te 51 45 g5 55 059> 2
il sln ool Guz 355 wsiz 5 58U 5]
gty 0L 5l gy (Sosdl e Shlice
LS Sgpmw (e g 00,5 oolaiwl PCRaster
i (§9a )5 5 Sals (5l Joe (YL oLl
oSt PCRaster —.ogiaoly 5 oldlee oledlbl

.o.':‘c.b)f

L gy g olge
L )9iS (SlinsS loojga 5l Godod 8,90 0j9>
B OO YT (e o a5 wil oo LS YOPAY Consg

Sl o, YYIYL Y2007 5 3,5 Job 00 YA

1 ol Sl Bl §l 0355 ol ansl o0 ol
7255l S g a8 Sbagiee (lw e o3game
o oty g0 95,555 5mul g5 S50 slaos>
VAV ol el ) yiSTas g e VYO Lo mhas 5l gl )|
oo YO 5gu ailats aiWlo L5k bl o e
Ol g o8 il az 0 VYO ¥l sles . S0ls
5 oyt sl by axSiayie VY ailiog, (oo
P 4S5 ams o lid 039> (5 uag e Lol Ll
G o Gl 205 6 e sl Sz s,
a8l oo 3Lt ole (223)9,8 ;5 (oawl Slas oS 65k
aolsl zals bey 05 ols 5 5 oty ) XV pgeow
ey s 352 PBlas 4 Gl glaole jo 5 asly
A cr L slr oz el 059> ol sloaal
DS e Syslaer ) Gy Vg5 Jled 4 gt
GL R 5 LS 6, |, ejs corls 51 0V
055> il yo ams o S el 60,5, oaile
s il 0,1 S5 (F9Sns (Sl Yo ]
ol g (2l 5l Gl g Conea 0B, Lol en
5 Sz ol 4 plaliss; paze el sy g Jads
53 Sl sl oad 09> )0 sl argy 2 S
a8 aib o 055 OMase 3 S 0 b b Lol
33 SLS Gl 5 55 Jor gt il

] 00 059>

Lo 3 slrder el g ol OOl Sealis 5 98 ileoe

ol glwa i sl PCRaster 158l 5 aiuy
S aile oz (o (90l 4 L2l e S
o slaasiges Gedgl 5l (S6 e Joe as
a8 Conl (Sopd sl L SB ilo b sileans
&by Job 3 1, S Gl B olly) Sewlias
2 3 9 o0 il (e (om95 D yge )15
SIS 5 o SIS 5 000 Sl o) (29>
g 5l o Joe (pl 085 (oo e 5 1) (S5 o)
5 (FV) 595 (V) oz o 5 (iliee sloy9iST 5o
Sl i colls) mlis 9wl oo G (V) Gl
Sa5sls )0t Jos Xy LISFLOOD Juto .ol 03,5
Lo (ctophm @l 45 0Bl (e (nj9
=)l 65 Ol (o o Sloladl ol 31 oL
Lojesul (Sejslssmad omdy S5 moeldl Slmii 5
o)) e S e Sl 1550 by
3 Joe ol arwg ol (V) cenl bl ax g
o2l 9 PCRaster —wsg a sl Ly sloc LB
PCR_GLOBWB _Jlg> <l (Do Jow .ol oolaiu!
45 2o 500 plde S5 (Fogly e Jae S
S sl Sis Of (M allig; gileand Saa Ly
5% gL 50%50 (Jolww &Sl ol )3 (s
= d ldlya> 09, 5 Lo gy PCRaster o .
V) Sl ooy 29 g L5>|)Ja aule S g oKiilo
151, BEACH (53l Joo (YA) o) San 5 e
e 4abiyg g bl iz el (s ay oo
S Cogb, saljg, bands wdgs Bus L PCRaster
oo ;0 aS JLSe oujes Jame opl aiols dxgs
S sl slaasdi 5l oslinul b g o 121 ailss,
@ilyy) owlbidlyn slaosls 5 ol 6 ) 8 5 S5y
Silwaes |y (Jobow sloased 51 S5 5o of e
adoz 51Ol My sloadlge 5l plaS o 4t g 0390
Sl Jos ;35T 0S e ay |, S caghs, aiis
Cosb, At slas, SO Ol -k sleand
551 5k emlel slagsssg 5l (S Ol ], S
Alie Selias ilw o S A) JB 5 J6
52 Wbl gl sedl ) (1) (l)LSon 5 (53l (onlo
et S 09 Selgdgegm ouliaS 1 Gudiod
OhLSes 5 Sghlar sz 5L 950 sloasds 5l i

1- Joint Research Center (JCR)

2- Event based rainfall — runoff models
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4- Watershed analysis 5- Algebraic functions

2- Iterative spatio-temporal environmental models

3- Visihility analysis
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Abstract

Modeling of hydrological processes provides appropriate information for watershed management
through a deep and comprehensive insight on watershed systems. In this research a daily basis distributed
water balance model for the Chehelchay watershed in the Golestan province in north east of Iran has been
developed using the PCRaster GIS and dynamic modelling language. Various components of the
watershed water balance including precipitation, snowmelt, evapotranspiration, soil moisture, surface
runoff, interflow and baseflow have been simulated. Total discharge has been obtained by aggregating
surface runoff, interflow and baseflow. Calibration of the developed model has been carried out by
observed daily discharge during 2007-2008. For validation, the observed data of 2004-2006 period has
been used. The Nash-Satcliffe efficiency criterion has been used to evaluate the model results. The results
indicated that the value of the Nash-Satcliffe coefficient was 0.7 and 0.5 for the calibration and validation
period, respectively. Since a Nash-satcliffe value for both the calibration and validation period is greater
than 0.36, it can be concluded that the developed model has a relatively good capability to simulate the
Chehelchay watershed discharge. Given that the results are suitable, different components of the water
balance of the Chehelchai watershed have been calculated. The model results showed that the runoff
coefficient of the watershed is 19.1 percent which is similar to its observed counterpart of 22 percent. The
results of the developed model were also compared with the results of WetSpa model in this watershed.

Keyword: Hydrological Modeling, Calibration, Validation, Water balance, PCRaster
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