$) rb @il g (5559UaS pole o1

”" & P Yol
5l 059 Cupso coliingly

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22516174.1401.13.26.24.2 ]

[ DOI: 10.52547/jwmr.13.26.69 |

o)l 3 8% 2By 63 lwsdums 4 HEC-HMS 5P  Jde (s gl )by b5, g (el
(025 8l 059> 163 y90 alllao) Uiy,

T S 313568 deslons! 5 T Il el 5l (5 aobld

Sl b mlio 5 (65y5liS” pole olKuily ¢ g l)j (owine 0l ol o Al wlis) I8 gl -
(r-fazloula@sanru.ac.ir : Jggue odiugi) ¢ 5l (grub mlio 9 (55y9liS pole oKl ¢ o5 owaige 0aSuiily jluishy -
ohSsle bl gladlate Ol e85 15 4l lalllae 183 GIS 05,5 uldylS g (5y5550] (wiige 4 gal 2l =Y
VEeISINY byl gu,b NF e JOIYY il Gl
MU AA i

bguuo 03,52

s Sl cage s o3 5 5o 1, 45 il Bblis 3] slaJls 53 85 ol s SO kol (Ko S BB 9 Aol
5 Sblgy il slahe 13,5 hl gy syl 355 5 e £585 loj 5 Sop Cdlid caz 3 il slagbsy olyen (el ol 0ad
9 HEC-HMS  Jao xisjliel o (oxiuly cimgdy ol plosl jl Gun il o O Sluogad 4 (oliwd ) sallys 5 28 (slall o
sl 0391 (28 g5l 0jg 13 aably S5 Cpg0ns oo (silotiend (pipen

b apsbre o] sloyolly g (oxiuly 0yt asdly ¥ oluly Jao Gup b Jao o)y Lo g ()l cslapite Ll (gl cnl 1o 3y 9 Slge
adly S oluly caled 3 9 Jlod g 4329 (GIS) (oldliie ledbl s b )3 L3905 golaw 5 (CN) (soxie 0)led sl jiel)ly (ppizren
Lol pudals Jio gla iyl (glagy i 5l oads dboul (slacdl S um 03,5 5y9lp o] €8> 5 Coro g i plosl Jde (oxiwliael (K05 580
8,5 5 duglie 390 L33, ol lialie Jae G8l,Sg,un

Owxed (R>0.9) 5y oYL Siucen slodnlino claodldy b odd (gjlodnmd slaodly a8 sy ojlis bl wlig wloly oxiwly golbs (il
oS Wil </ ply (ilwdnd g Slalie 0 (Siued copd & ob Ui Codgiml t g (Siwmed cops G905l 5l edlinl b s lael bl
Vo Lials s bl @l gl & peles sehl Ky 385 ke (e jslaieds St Coplun 3T aas e L5 1y (ellinde BB gyl iue
3 85 gy 1l o (@YU Comlus (chyls adgl il Jlade o (oo o)lod yialyb 3l LS Jse Camlio LT ol .05 plol b el )y (gduo
Gow 51 AS o yuais =+ IVY B VA5 g VO B =YY 5l e b jlido e gy adsl lals g (oo ojlaid yiolyl yuass doyd +V+ B =Y+ o3l
L Jde 45 il o (Percent Error Peak) zol (o5 (slbs doyd 0w zgl (05 35915 (sly Bum @b o yiae 45 3l (lis Jao (o jlodns ol ,S0d
Olseas (Percent Error Volume) b oo slad oy Ban ml uored D905 i S35 oSl 3 1) gl (00 doyd ~/’/\ A
5 S ey O] L M e 01285510 5500

gy 4 G5k bas gl oldle Cledbl gl olont (Sjslg)len Jio plasw (554 & 2b Glis @5 IS sba (6 5 Aol
2 ol e ) Glgie culpl il e bl BB onal Cundas gl 5 sl dol)l8 Jls Sl w3 9 2] (3 st 5 o (jlodud
Dges 03l jul claojgs oo

HEC-HMS o jiie 265 ¢ g5l ¢ s «olly =5, 2 60lS” (glao3lg

vy x> SCS waly GBlSg s g il dulbre (oly
9 0je> wi dw b (e Jde lanl L0 yS eolael ezl
cddob i b Wb Tl ae)ls$ Syae 4y Jio s
ojo b duoliie ) aojon poj (i8)S 5lai )3 L ojg 55 Juo
a4 (7) o3l 5 (Nue Canl iy )by
ilodie g aBby plopd goil e Sl o
5 HEC-HMS Jl3le5 | GIS Loses 55 1) (sjglsyun
L1y esdailo Js 315 5 odls pll HEC-GEOHMS
2 el Cowday guls duwlie 055 duglie i cla s,
ST gk rimen 9 Mo 35l 9 (S50 L bl
e 2 69hk s rtagyteh ol 3929 4 d2g5 L O
S Dln 2 ey 9> SWB] 5 09 JeS JE s
4 HEC-HMS 5 SMADA Jilas 5 SCS s,
Ay cusale ol ojee Sllgy 9 o)L (oo
Sldpp Slwbre 5 Slalio gleodly o ol mls
Slolw I oslazwl b (YY) g25l,6 9 olads )b o8
oyl 5 oy 4 ilodre 5 2l Sl
OllS a3 pl 0o 0 Sajlgrdn slasaly (6jd Jow

dodie
Sl 8l b S Lol (Ko o
5 Jlos Gblis (ogasa) j5iS wlise gblo sl
QI)L.u:- —>90 g odld )I)B ).ul.sgfou ‘) (u.‘>o 45[5.)5)
youiS calizee sble w3l slaJl > .cusl ons Syl
9 0Oy oM B d)l? 9 43[5.)9) u] uL;Jo )ul) Cod
Ohaasis g el (cul oad Jlglyd il jlus g
Srp cld Cap e sy o)lgen o gl
D}ﬁ)ﬂl ...\5‘0.)); EL\JI gl}b) &1.0))] ))9]){ 9 J‘w) &995 ulo) 9
wej ol 2 s 208 Sy G5k s e I edlan
ool bopre 2)lse 51 (So Uy, 05k slaae )l
@ I L8 5l O Clusgias 4 pliws 3 oS
Sllllo gy 00 slobes sl (23 4 ) Oloj 9 o
oalaiwl b g, bys (jlwdud (ogad (3 (glod s
55 pl Cunl &5 Canl sds pbsl Cllgy = 55L e
Sl Hlasso 0j5 S 53 o lia e Iy la Jas
Ol > Wojox 25 8L oy p 4 (0) OlSen 5 (3las
Jao jl oslal b aidgwosS” 5wl 0jex )3 (29 s Uy,
SCS imie ojlas g, 5l oyl a3l HEC-HMS


http://dx.doi.org/10.52547/jwmr.13.26.69
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.24.2
http://jwmr.sanru.ac.ir/article-1-1161-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22516174.1401.13.26.24.2 ]

[ DOI: 10.52547/jwmr.13.26.69 |

S 1555 el 5 I I ol sl 6 el

Ve (S 365 oj 100390 adlae) Lblgy b 3 ke By (e PHECHMS (Siglanin Joo clasially by 5 ominy

g}l 25l 4 HEC-HMS (Sjgls)nm Jao 5SCS
039> (S 9 Sidde Candg iy g Uy
ol 9_}9)5 by Gl gbs assly S, - &99 ol
Gy 90 e sl (2 9 Sllgy 2yl > S
Slwbre g Slalie zol (05 oy OWS 15 adl o
e il ) hlKen 5 Kin il o 2oy YO I i
O""““" )OUT 0j9> u)’t.w Ls“”u"‘“ dl).: HEC-HMS
Mo glrodly l odlazwl b o)l .065,8" eolawl )lesls
ol @ bl )8 (Gileans ) (a1 Jols Sy,
4 pB HEC-HMS  SGigdoyin Jdo a5 Mt doud

M) ohber 5 o> cwl (Sl oo ot
A gz SisnSile o Sk oje pj 9> Gl
Sl 0je> > O £ g SS90 0jg> 53 03 &) O
ReFH 4 HEC-HMS _Siidsyin Jio 9 L |y Sige
25,5 auglio pb b1y Joe 93 oo bay] .00, o5lodns
P Codgime REFH  Juo a5 Siw) das opl &
Jie oS Jogs md o i 1y 5l ol (sl
ol ol LS 0j9> 93 a3 93 (5jlwans HEC-HMS
Koyl 3 OMow SIS g)0n Gmpie slr V) ghen 4
SCS gy ;3 edlatwl b Sjglgpin Jao alyl 4 plidl
HEC-HMS i alols mls gillas 5 53,5 il 0je
9 A adb oo cuwlio M Bl S50 (giluand <l
sl oz 3 1y Slly a0 o)l ST VY) olan
138 (s3loded HEC-HMS o 5l oslial | LS,
e & onbgjlodid O Sy 45 A o5 gl
Gy YF) ) en 5 Sl sl e S5 Shalie
Sy awlie 4 Ul SlSgus awbe
el 86 50l slaojes )3 (xie o)lad g (Selsd)se)
Ovgy « S5 58 juul slaojes jd a8 Wbl byl sl
g Sosg e Fl 535 9 Srove 399
o5 o) Cise winysSI 3§ edlizal b (1) o]iSen
Jao slayell Caad pae wyp S5 e
Sy je5 ol oje > HEC-HMS _S5olepn
Je o wdy e el VP L) e g
Mgy K g (uwly gl Jow Sy aw I HEC-HMS
ogMe ol LS uls .16 )57 ealdtw] (riwcors (gl o
Jee eyl Gl b el pe
9 Jdo sl sl cushad pue Koo mlie «llgy— 4ol
W5l (5l (sllad ) orn G o ($39)9 (s3>
Clasie p @bl s WU copp @ (V) b

Slooliiwl b (g9 .cabyy sl alog, fsul 059 50 G
Iy aaybaw 305 13 (gl oais] (sloodly g oges 93,5 Jao
otte MOTP (23055 Lo ibey Bibo g 3908 &l el
S Jta 5 5 sl Hadcm3-SRBL i i Jia
Gl o3 g oiyb slaosls LARSWG (glel jlopolito
b e 5e glesl wlig, Sloj (oo )3 ouil 0y
OBl polie 5 Jol Setginw ol (5)b polie 4 42y
Olie e Shalin 0)9> 3 ojp> (2wl slaollu]
&b dy o5 é§|3 u).w")l)b. oK o_\.ZJ ool

e Jelse o8 o ol liy) eioo pols sl
Slyiee ol alag) by g ojgs 0 (S Cusdge
OB 5 il (Slad A3l g0 0jo> (293 e 5
HEC- Jio 5 wldlye cledbl slls 3l L (YY)
5 sl ojn (295 Jaw )3 1) 053> 225 2 ot HMS
Shila b ol SlFsule bl ol W68 ) p
iwly 3l 23S dwle |y Calisee Sl (glaoy g0
SIS gy (Jio o)l die jle (a5 g Je
e GBS 5500 5 baojes 5 5l G 5l (2g 5 e
e cuiSil ooy il oje> S (295
Colue &5 glojon i Lo ol i ol b (gilwand
b 3yl it 86 0jo> (293 Jw 2> ) 65,5
G395 (bkig) g bojer pj S Cusbye (i Jelos
5 oljsiles byl by b @M w5 2 Lo
R e I R P I
»sby lisy psul oje (Sl sleoyg 3 M
Joo S oM @l s SIS gy sl G
5 > Gilwand sl (AOGCM) g (egee (935
5 CGCM3 s j1 (Y-)\-Y+T+) T cslmoyed 15 iyh
HEC-HMS s jl oj> oMo (5loenss (sl coizad
@]y i)l LEals sgmg Lol lis gl 63,8 edlasul
Wl 0)9d 4 Comd (gl SAS b ojg> )0 gl slah)l
odul 3 OMew gy sdmdlis a5 ob salg F,
HEC Jso 5 odlizl b (1) oyan 5 oonyS.cund
olsid 550l 03 5> o Bl 5)0m (gjloand 4 HMS
9 8885 oloj (cwm i ML &S ol L uls by
Jieo bwg sddduls o oaLiél dl.o.sl oMew ).Sl.b 031!
i)l ol poyp glp (V1) OhlSer 5 o)y

S ose 5 b5 il ojes 15 (ool loladl ik
ol 605 ol o2 5 e gyl 2 lopasls
Elasiie 5 Cadse Jolb s o) 5lidyee Sledl
Sledbl 5 bty blie 5 Lol sladalyl 5 lasjle
Slbels cldlae 5 Slie ol pbsl Lol
3 Ll ol 8l 53,5 (S Gl s 50355 (Spslaen
ol 05,8 ozl HEC-HMS Jis b ol csjloduss
cel  SolSe 5 (Sojgsn Slles bl 45 3 s
> il 5 2o YEIVY B O gl 00 jlde ialS
Glisee cESL 0ye0  do YFIVA L OMw
Sllidl ,5b iS5k 0y I L rizmen 5 Bgde
B I R R
w2 gl Slolidl b gais eyl plowl bl e
i)l Cute 0)0r 9 B85 sl 03 s o2 5 724l
e 5l elal b (V) s g ghje A
sl oje Ulg) —Uh)b sjlwans 4 HEC-HMS
&5l &S Lis odel Cands gl g sy bl s
204 (&5lwdud g ol sdalie (LSS0 o oo
@b d) phlen 5 odlj s ) 3529 0jen (295
sy 5 OIS il i oMbl bl (slacabls (5,815


http://dx.doi.org/10.52547/jwmr.13.26.69
https://dor.isc.ac/dor/20.1001.1.22516174.1401.13.26.24.2
http://jwmr.sanru.ac.ir/article-1-1161-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-04 ]

[ DOR: 20.1001.1.22516174.1401.13.26.24.2 ]

[ DOI: 10.52547/jwmr.13.26.69 |

\Al

Wogdsd Y8 U aids 0F g 450 Y0 o i Job dddd
5l 5 o Bly hifle gl Jlad ope 4iB>
sl @ly ol lopd gl ) b Ol
=Y o) dad cppcaw 9 e YYAY o el Sle
oz cal 2 18 oje (298 0 Al by s
Sl i 4 By Jlad 5 55 J 35 sbpo & Jlod
g il gl plabe 8ldg; 0je> 4 538 Cgi A
5 Sipeas aiain > 5l 055 428y o sloaish &
g g gl Alsg) 0je> 4 0y Jlad 5 0y
23,5 0 dgdoe My adlaile 0 YU oje 4 oy
oy 5 1o o FAV/Y b OVD 059> 4Vl )b Lawsio
Gl puazito 31,5 il 4 ) 0VF/A VYA (o Yl bawgio
anlpl Job sl o o5 ailagy wigs opl ol 48y,
dosloe yioglS WY Pl 0 &g, glp Lol
.(\/\) Cawlodis
0597 123 PS50 Ologad (s
(5 a5 Seislprion csiboJie 43J) GeoHMS
(S8 sl Jre sl ArCGIS b sladoly 51 (S
@ 25 dly ojlel I a4y wlbie (Sjslyyhe
(V) 22> 0 |y HEC-HMS & ArcGIS jl siolcassa
sl oie ohy (#li5)) Jae aBlodl oyl CleMbl (sl
dbc}yﬁj 4 )Ja’a'a)ys 0)> ‘_’JT jl oalaiwl L &S
A bl (BS55d Cliogad 5 oad el S S
9 O 09> ) o JB ISy g lame cColue
(YY)

HEC- adbdl 3l odlamwl L dal Gadss ol o
(DEM)  o58, eli)l Jao wloly ¢ GeoHMS
¥ JS8) 5 b oo S5 csla sl

Sl S deslond 5 JolJad (el 65l (653 a0l

4 HEC-HMS Juo jl solawl b piomen (g9 2900
g halie Sloj o) )3 0je (Kiglorha (gilwand
& Jde omulael 5 ouly 51w csby easl
3929 b b gt o] gl g glpasl o (2
ol 3 Clilgy (05 e b )l ls Yl gl la o
(YY) Her 5 Kb cush sal gpSKeds 5l
gz 0 95 e ol glie @olr Cypte Sl
obis] 555a5 e0lizl (DSS) (68 ol (i oieses
9 HEC-HMS l38le 5 5l O by impin sl
P ond o Gl gugia glbdse s cax
b colgyd ..\33)5 oalaiwl EFean (oual loaslis
Mo (Samo b ablie (clp [bgy opl 5 osel Cawmday
W00y sl dde jluu o &le Copie

2By (ilodnd diej > odd plonil Clidod & 4295 |
Fab g B (Ko cladie oS 4 0jk
g5 5 gwd sla g, b.)Lé.’Lwng 85l 0> ¢yeuiiS
Joo oly 5 cpmles UL 5 oLl a pladl
0je> 30 i)l Jlxe cpain I edlazwl L HEC-HMS
)Laa&m)m‘))‘))um‘,w‘omu;u)mi
4 dg b a8 ud oolawl Jie suwly cas byl
2558 3l @B g I g dlaly pl > a1B3S sla g}y
o s Bam il g 485 Sy (5508 Sl
09y 36 b Jue o (orily 4 S8 (BidoS
sloyiahl (Byre g CEUD (pizen g )093 5 (S
S 2l U i o HEC-HMS oo oles
Lol 0dg J.})l.b JJ.A u‘>9)>
Ly, g g0

2 gyeyie $VFIS oy Colue b8 sl oje
FY 5 430 OV U addo V g as 0 OF oldlss odgizee

(0 550l 0j5>) adllae 5,90 atlaie -\ JSU5
Figure 1. The study area (Tajan basin)
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Table 1. The area, perimeter and basin length of Tajan Subbasins
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Table 4. Evaluation of effectiveness of model results by different objective function of the event of 2016.01.10 whit
a peak flow of 76.5 M%/s and volume of 6063/9 M? in Kordkheil station

X d)L»A......L o

Lyl ke
R PN GMET OMElaony Mgyl o OS] OBl aop gl o esds o
55‘ i Olaye oSl (sllas YA VY =\Y5Y =Y-/A Aa/Y NA Vo YANY AYAF/N /Y.
>9l (23 0 s xo > Fysaly —\Va¥/\ -Ya/s Y/ B4 N AR AR /ARYA S
[T )
ol e 2 s sop £5YIA —+/\ . Y/ B4 N AARAAEA/ARYA S
Slayye (1Sl Sof slas VY —-0aYY/A -av/y VY =V¥/A -av/y AR AR
(oo a8 o,\_'vlnuﬁh Egomo FEFY/A EAAARYA -YY/¥ A Y/a ¥/o YANY AYA¥/N /Y.
Slagyo a.\;’lnu_'éb oo ¥ayy/s EAA\RIAY —\AA AV/A WY VF/A AARAAEA/ARVA RS
551 2 O ole; 59 C.;b' ¥aav/A =\.55 -\V/5 a./y WA VAN AARAAEA/ARVA RS
¥l Graph for Sink "Sink-1" (=R
Sink "Sink-1" Results for Run "138.10.94"
70
60
50
g 40+
H
= a0
204
10
0000 120 oz 1200 20,00 1200 000
| 09.Jan2016 | 10.Jan2016 11Jan2016
Legend (Compute Time: 061Un2021, 00:50:51)
Fun:19.10.94 Element: SINK-1 Resutt Observed Flow Run:19.10 94 Element: SINK-1 Resutt: Outflow

D308 o8] WAY (00 Ve oyl pd oo oplauds yiol)ly (oiwwly ldas j s 00 (gjlwdnad 8l )Sg 00 —0 ISUs
Figure 5. Simulated hydrograph after calibration operation of curve number parameter, 2016-01-10, kordkheil station
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Figure 6. Diagram of scatterplot of flood calibration for 2016-01-09 event
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Extended Abstract

Introduction and Obijective: Flood is one of the main natural disasters that has affected
different regions of the country in recent years and caused a lot of damage. Scientists have
always invented different methods to know the magnitude and time of flood and to estimate the
height of runoff. Rainfall-runoff models are among the useful and powerful tools in achieving
flood characteristics. The purpose of this research is to calibrate and validate the HEC-HMS
model as well as to simulate floods as a single event in Tajan basin.

Material and Methods: In this study, firstly the variables of precipitation and temperature were
entered into the model, then the model was calibrated based on 3 single events and its
parameters were calculated. Also, the parameters of curve number (CN) and impermeable
surfaces were analyzed in Geographic Information System (GIS) environment and finally based
on another single event the model was validated and its accuracy was estimated .The
hydrographs generated from the scenarios of the adjusted model parameters were compared
with the observed hydrographs of Kordkheil station.

Results: Calibration results showed that the simulated data has a high correlation with the
observed data (R>0.9). Also, the validation results using the correlation coefficient test and
Student's t test showed that the correlation coefficient of the observation and simulation
discharge is equal to 0.9, which shows an acceptable significance. Sensitivity analysis of the
model was performed to determine the exact value of a sensitive parameter in exchange for
changes of increase and decrease of parameters by 20%. The results of the sensitivity analysis of
the model showed that the parameter of the curve number and the amount of initial losses are
highly sensitive, so that in the range of -20 to +20% change of the parameter of the curve
number and the initial losses, respectively, the sensitivity of the model varied from -2.33 to 7.15
and from 0.79 to -0.73. On the other hand, the model simulation results showed that the best
objective function for estimating flood peak flow is Percent Error Peak, which the model
predicted with a difference of 0.8% peak flow at Kordkheil station. Also, the objective function
of the Percent Error Volume as the best estimator for estimated the flood volume with a
difference of 0.

Conclusion: In general, the results of the study showed that the use of the hydrological model
system using the geographic information system, rainfall-runoff modelling, flood simulation
and predict the peak flow and flood volume, was very efficient and the obtained results are
citable. Therefore, the tested models can be used in watershed management.
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