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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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Sk laadse bl 50l oj HEC-HMS s BT (W9,

boad wis o pbplen amde iale (Sdgd g
=5, Jae )bl HEC-GeOHMS bl I osliwl
A5 plxl ojo> (o3 slajyielly anslxe (DEM) (oosd)
Silodnd ((Sujed Glapelly ambre J o (Y JS0)
&l s plosl HEC-HMS Jl3éle s ) oslizel b Ul
Jbe o i Joo S JBlas dbml L beojgy (elod
Joe 53 sl Sl (S aasidie S g (lidlse
o 0j9> 5 3 53 ((Sjglgrien polis (Byme 5l 0jo>
oAb e b Ol g pedie Qllyy wlal sy
5 e o)lad (hg) Sl Dldli ie dlne sl
Gl (V) SCS ogias sgail sy J eie L,
Sl g (V) 290l ilolia Ghg) 5l Al (25 b
blsy Uhgy Jl abogy I lae > M (2l
Joe adlge b wlislgn claosls (Y1) 0d odliul (3
5 S,k SleMbl Lols adlge 5 08 Lo wlislsn
slodly &S pl 4 s bl By 0gd g 5y — S
EylS) Cygods Jae ey oad bl Gllg sk
0dgdote D 3y8 g o e 1wl e oligS
D8 Cllgym )l (gilwand » Slir b Sl

Lo Jse Baded siojls ccwlie Joo S OBl 4l
Lb 1Y b o C)J" Buk g 0j9> g go SleMb| 9 Ja.:]).w
A oo 48,5 15)3 gy oo bagl b ol 0S8 el 45 Je
3590 055> clgied (28 supl 0 23,5 S5 &S ysbolen
bl @ deg bbb edlail s pl j0 ddllee
sbadse 5l (S Ly cnl )3 0ol 3 (ob slaaddly
HEC-HMS (55guels’ 4ol )3 9290 Ulgy=it)l
P &S ol i da oo cnaind a5l Cbl
2l s Jde g3 iwas HEC-HMS (¢ 5g00l8 aoli
Cosl (£ 50l Al Sy HEC-HMS .55 o ogmice
il claog S 4 4wl o alise (gl Jue Jols oS
slodie @ olgiee bJse ol dlar 800D (A
9 (2759 (P9 ()P 9 4Ly gy g (Slasdly ST
ey Ltk ol )5 o)lsl Jlainl g e el e
s ddsar lasdlyss Jao 5l egleland oMo st
A5 ooltwl 0jg> (slinl (sl ey g aslee 39
HEC-HMS Juso (%0

Gy & cul ity aly X, HEC-HMS Jus
sl 02d g Sllgy 4 (SH)b b g b s


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

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-29 ]

[ DOR: 20.1001.1.22516174.1401.13.26.24.2 ]

[ DOI: 10.52547/jwmr.13.26.69 |

\A)

Voo U yoo o oS dn ol 200 G CN Y dlayly o
1) L;.'\J)l) u.).> uly SB N ).fl)g CN 0 Lol pyery
Gl (sglune (S3,b L SUlg,y elasyl doecs j3 5 3yl
(ecke) S 5 (o) adg) Uil da v) e, 5>
3o byt maw Moy Cusl S daw 0y5d e
SCS Curve gy 500 sl die & 535 oj
S ds alS abe Y 5l Number

:t s o ol Sl
F Korndlkcheil Station

Sl A5 ol 5 I3l el sl 15 aab

SCS gy sl @l yisn > al 85 &5 (g shailen
ol 5l 250 (sl yiel )b s edlasl > Curve Number
398 JBys haw Lo)3 g (Sodie oyled gl Sl by,

sl 00
S =(25400/CN) — 254 (o))
[a=0.28 (¥ k)

HEC-HMS  (¢5lo o y3 50 suel 0o Jbo =¥ JSi
Figure 3. Basin model of Tajan in HEC-HMS modeling

A pbsl ;30 loj 5 oxie o)l gl Sl (gla ol
b s W yrally Sl 4 S Jo Sl Lol
s Jse slajal)l (slags w5l ord gie (sladgess]
A5 duglie ¢ 33,8 oSl Shalie Jae dgenl b casdly
o oyloss (gl yiel)l o 4y Jdo Cawlus o gy
() A oalazel ¥ alaly 51 ol lals o
New- Old (v daiy)
Old PC]

i 3l Jeols Ban @b Cuwlus lade ISEN (o] j5 o
S dols Jde (295 in Jlde INEW cyielyl ojlul o
Glleo ,08 IPC 5 Jio algl 598 0ld wyis ool
ol al)l 3 lyuss as)ys
& 2L by

and g lodalie by Gl Bl (255 S &
adlles cpl jo caliee b cdn Wi 0 (e 1y (il
ly can dilie (o)l g e slaojes (sl
Sl 8538 eess A duolio o g odlitwl Jio
Coe Baa wb can bl Canddy old (gilwand b
Al y5 dlge Jold adlas ol > (il (295
(Peak Weighted zgl Sj5 Slauye nSle slas —)

SEN=100

Joe b3yl g s Julodi 2wy

9 Mo ( SH)L oo Cledbl I (imghy cnl )
&S Sypo cpl sl ond odlil )] o 5w js
Gl)Sgnla g oad odalie CMuw d9ail 390 ¥ dlus Lzl
cbodly g bl 33,8 ol sy o b basye o)k
«llgy (gilwand s b gl Hbses (9 mej
Ao LU 5l de g oad dbre 3l 3)50 (sl il )l lu]
Sldos byielly ol e e sl S cgjlodnd
b 285 sl Ml il Sivgy ¥ sl Jae ol
dle g bayiahl )Se onal (Jao (oxily sl
Cod ol odalde 5 old duwbre dgei] o (B3l e
oz Bley Gyaw  (IFND) €é)F pbl Bun &b
solyly lade coddosnliv g odd (gilwand (ST, 0
ol 03> ezl Jod BB Jao  oxiwly jl odel Cuwd &
@ howd gl Gilwand Clles ©jgormnl 2
Sub jl Jse (il Cold 3 2580 S5 ke b
5500 gy 90 sly ond A byl L Jue (ol
235 plosl SUlg =L
Cowlws 501

Sedarkn Jhe slo el b)) slp Colin U
e (gdo 2 Yo iuljel g ials b Jae daxie slal sl b


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

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-29 ]

[ DOR: 20.1001.1.22516174.1401.13.26.24.2 ]

[ DOI: 10.52547/jwmr.13.26.69 |

S 55 ol 5 S5l el sl st aabls

v¥ (S 365 oj 105390 adlae) Lblgy b 3 ke By (e SHECHMS (Siglapi Joo clasially by 5 ominy

Febly &5 amde gl Jao slayiall 59y 2 (s
Cue e Cagll ) (godie o)led (i cnl ) &5 AL
Y BV ojl 5 g psbodr canl )55 Jae (2xily
b Ol Soxie ¥ USS A8 oy VIO B -Y/YY
e o ol 1y el oL el 93 o yuw lila Jae
Febl ly Gxie cud 0gd o0 odalie & Hobplen
ol & cul adol lals jzl)ly 1 iy ode ojledds
ojlad Slydd dy Comd (idy Comlus Jlo amd o
byl cpl olwl p (ouwly QL.IA; olple )b pie
Cuol (85 Ll e Canmlus 3JUI 5)50 50 250 0 plool
Ol cel olaidyge bl 3 Soe8 s S &S
@ G ) Jho pgo cpl )3 g 298000 Jae 3 3L
3 sy il oS v cad 510065 wlus syl
Je Clyr e g9y (o Sl dbgiye yuall jlude
ooy bl ol 4 cad | Jae 5 b sl

(Y0) 355 o0

(Sum  &laye oslo 3L gaexe —Y RMS Error)
Gllao ,08 oxle Bl geexe —Y Squared Residual)
zsl o » s xsy —¥ (Sum Absolute Residual)
Olaye 1:Ske Sof sl -0 (Percent Error Peak)
ok ey s asp —F (RMS Error log)
Oty ole (39 &b 9 =Y (Percent Error volume)
slajlze JolS 7,5 (Time Weighted Error) zol (oo
.ol 020l HEC-HMS_Users_Manual_3.4 ,> ;)

Cawlws U1

5 il Cuwowd 3 (o8 ades 0 Jdo (wles jiel)l
9 ORIBIL & Wb (doxie ojled g 4l wlil pal)l
Db oo Hbles Jae jd (glalan Mo b @l s da oyl il
U @l 5 i b 686 b g 58U el Lo
Gyo s ol 5l e o &8 W0l (L 565 Camlus
RS

bl 93 & s Je s 3001} Jobs ol

e o)lod yiahl )3 poi 4 Jao Comlus S -V Joa

Table 2. The results of model sensitivity analysis based on CN changes

salyl &l Juoyd el lude zol (%) ol (2 s 2oy ool
-y OV/F¥ Ve IY - /¥y -y/vy

-\0 Yo VWA =+ /YA SATAN)

=\ SEINY WYV =+IYA -V/¥Y

-0 Ye/oA \Y7A) -\F -/

Y¥/IY Va/y ofee e

o YA/ Yy RAC VY

Ve MYy YAIY <I¥A YIYA

VO AOIYE Yo/ <IAD \7ANG

A\ ISYAYd ¥oI¥ VIFY AT

adol lali ol 3> yusd 4 Jdo Comolus gl =Y Joio
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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
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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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