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Figure 1. Location of Sarbaz watershed
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Figure 2. Hydrological Groups Map of Sarbaz watershed
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Table 1. Characteristics of soil Hydrological Groups
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Table 2. Land use characteristics of Sarbaz watershed
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Table 3. Curve number for land use and soil hydrologic group integration
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Figure 4. Curve number Map of Sarbaz Basin

o3y9l (F) Jsz 5> Jlo YO cuiS il oygd il arohig (20 5 ads> ) BS5oam (Jao ogllas 5 Skes 4 a2 L
Gl 0l L0,5 gilwand jeShe cuSiL laeysd jd ases

Oed g Lmdué?),{)' 9 4,.435> d]AE.’xJ ).Sl.b @ ):{.)Lan

(M¥/5) Giliseo cuiSjL (clooyed 1> basgs pj g ddgs )3 clalasd jiSTus 3 —F Jgis
Table 4. Instantaneous peak flows in the basin and sub-basins during different return periods (m%s)
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Figure 6. 25-year outlet hydrograph of sub-basins
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Figure 8. 100-year outlet hydrograph of sub-basins
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Figure 7. 50-year outlet hydrograph of sub-basins
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b (e WS (0 (4598 (dgme LD 4 Cund
Olej «2blyy Wy (il iy 5 cutSil ope> il
b pRIBl 38 Jee GES98 olej g SlSeae b
Mo (30055 dallas (g0 J5 (V) lSen 5 (S8
5 ozl U seslgr 5 425k il Sl o] o5
Gil5E by oS Wiy 435 ) 4 HEC HMS o Joo

38 Jrw (598 Gloj 9 SIS gymm 4l loj «cuiSil 0)9

Ol L gd e oalie AL D (glaJSb 4 g L

b oIl g SUly) polie adgs adgl Uil
&Sl OT o Lis Q1,5 g 0um (sdgmo a3l b cud
B zol & (20 oy oloj calise cuiS 3L slroygy po
aw R RN Ze> Sl &S cwl O] oDyl
Sy Sloj Aol > M (> «Dllyy (gpuiBpj g


http://dx.doi.org/10.52547/jwmr.11.22.287
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.13.9
http://jwmr.sanru.ac.ir/article-1-996-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.22516174.1399.11.22.13.9 ]

[ DOI: 10.52547/jwmr.11.22.287 |

yay

5 odelcwna (laasd wShis 5 ¢ (gldasd Sls oo
OS] (pdey Syiegiep oSl g)lol Jlow 5 o
Je u_;.l)lf L'ﬁ‘ﬁl.b. R S99 e Mo J;Le
wollao by 550l ojp Iy HEC-HMS Cllgym o)l
Gl (s S Jta Comluss SIUT oy )3 ol
slo il 13,5 st Mgy a5 55 L5 (sla gl
# 1y Cowlas pyidy w50 by g (e ojlows) CN
o (W) ohlen g deyg il o Bl OV Wy
;5> HEC-HMS Juio cusbd pus (yesS o)y
oo omb polie saalie b (kS sl ye5 ol
o)l cpl dacMuw oled 3 e oyledd (gl @lyuss
el Glasay yiebly o ples lgisay

3 Omd dw CandVl by ol oj adlas pl p
alas 5y50 adlale plged lagsh Gl Gkl
Glyp HEC-HMS  Juo 3l Gaiss cpl o i olssl
5 43,5 ool s5ul oje> CUlgym )k auld (sileans
D YO N Sl slvoygs sl Jow sl To500
by claslae o5 biws polie a5 duslbre Jlw Voo
sldasd iSls L0 oad gjlwdndd polio oy oS ol L
olel Jdos 9 4550 51 oselcanday (glabasd Slas o
&l HEC-HMS Cllgy= iy Jae ohlS ol ol 5,
019> GRIPI b orizen 45 (b)) gllae Sy sl o5
obilodnd (aod Glise (23 dyln > cuiSL
FeS ol wlbs g g Slalie gl (o 4 S5
W

g LF asespj o (ol 0 e Ll Gl
&S 0 el Wil o b 1y Colue op iy & cpl
@ 2 ) U e g WS M i Uy,
Sllgy » base ) cSlin oo audl o) ase
&3y )18 ogiias dlay ddan ] Colus b sl
BlS3ken (gwyp sgliteds (dos ) (V+) ol 5 ol
55 Ol 33l 0js> 53 HEC HMS s 5l eslizusl | lyes
WP pj ogm ohy (2 B Jedo )3 Ndeo) wxd end,
I asesy; oS dol Canty dloVO iS5l 0y90 yolwly
Do Ty oky (23 yidin Q3 495 0j 5 0329 (23 (S
9 P e Sepl 4 oy LF ase ) aile
S 4 |y oy (00 cpytin Cuwol b 1y ases Colue
gy 1y el Colus oo pug sl 03135 _poluass]
olg 5> Oblgy Mg ds S1 dm ol odd )] )3 (6t
P Sz Cawy oy bl o ke oy e ol e
@l polelp 2ede @b ol yrde Uly) coles
Wy o olis (Sigdgyid  (clog,S add odelcudd
WD (S5glgrhn 09,5 |y adge colus do)> (p it
el jp ) (Goie ojled iy wgie (pizmen g Cul
ol A e i &S Cunl ool Cuwdds AN dgds 3 Sl
S5l gy 53 A )3 9 05 (§pddeh sl adg>
P> 45 398 (o )l omej e O ol e
D Walgd yido ade> cnl 3 i e Jeily 9 Sy,
15 o 5 by, sl 51 6 pSsls 5 bl leladl w130
S b Gl byl bt grzed 35 g L @lge
b Cluye (0o jodone g /A ldSSlom 25 cup5
YL s polie 5L o (L5 3)90 ddgs (cly VYV
ol g jlwdend polie po a8 Amd o s oLyl sl ylxe

&l

1. Al-Abadi, A.M., S. Shahid and A.K. Al-Ali. 2016. A GIS-based integration of catastrophe theory and

analytical hierarchy process for mapping flood susceptibility: a case study of Teeb area, Southern Iraq.
Environmental Earth Sciences, 75(8): 687.

. Ali, M., S. Jamal Khan, I. Aslam and K. Khan. 2011. Simulation of the impacts of land-use change on

surface runoff of Lai Nullah Basin in Islamabad, Pakistan. Land scape and Urban Planning, 102: 271-
279.

. Badri, B., R. Zare bidaki, A. Honarbakhsh and F. Atashkhar. 2016. Prioritization of Beheshtabad

watersheds in terms of flood potential. Physical Geography Research, 48(1): 143-158 (In Persian).

. Do, H.X., S. Westra and M. Leonard. 2017. A global-scale investigation of trends in annual maximum

streamflow. Journal of Hydrology, 552: 28-43

. Dottori, F., P. Salamon, A. Bianchi, L. Alfieri, F.A. Hirpa and L. Feyen. 2016. Development and

evaluation of a framework for global flood hazard mapping. Advances in Water Resources, 94: 87-
102.

. Ebrahimian, M., A. Ainuddin Nuruddin, M.A. Mohd Soom and A.M. Sood. 2012. Application of

NRCS-curve number method for runoff estimation in a mountainous watershed. Caspian Journal of
Environmental Sciences (CJES), 10(1): 103-114.

. Jafarnia, C. and P. Imamgholizadeh. 2014. Flood estimation of the river basin (Kasilian sub basin)

using HEC-HMS. National Conference on Flood Management, Tehran, 46-57 (In Persian).

. Mahdavi, M. 2009. Applied Hydrology. Tehran University Publication, 2(6):147-165 (In Persian).
. Ministry of Builder Jihad. 1994. A brief description of the watershed of the Sarbaz River, Jahad

Engineering Services Co., Zahedan, 27 (In Persian).

10. Moradnejadee, M., K. Karimi, M. Nakhaee and H. Khosravi. 2015. Assessing Flood Hydrograph by

Using Simulated Runoff-Rainfall (Case Study: Evan Watershed). Watershed Management Research
(Pajouhesh and Sazandegi), (103): 52-60 (In Persian).


http://dx.doi.org/10.52547/jwmr.11.22.287
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.13.9
http://jwmr.sanru.ac.ir/article-1-996-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.22516174.1399.11.22.13.9 ]

[ DOI: 10.52547/jwmr.11.22.287 |

yay HEC-HMS Jao 3l oalatul b Mus 815 o500 (6 5lodends

11. Nourali, M., B. Ghahraman, M. Pourreza and K. Davary. 2017. Uncertainty Estimation of HEC-HMS
Flood Simulation Model using Markov Chain Monte Carlo Algorithm. Journal of Watershed
Management Research, 8(15): 235-249 (In Persian).

12. Nourkarami, B., M. Amelsadeghi and H. Vatandost. 2017. The Effect of Detention Dams on the
River Urban Flood Control Case Study (Vardavard River Catchment). Journal of Engineering and
Construction Management, 1(3): 16-19 (In Persian).

13. Patil, J.P., A. Sarangi, O.P. Singh, A.K. Singh and T. Ahmad. 2008. Development of a GIS Interface
for Estimation of Runoff from Watershed. Water Resource Manage, 22(9): 1221-1239.

14. Rahaman, S.A., S.A. Ajeez, S. Aruchamy and R. Jegankumar. 2015. Prioritization of Sub Watershed
Based on Morphometric Characteristics Using Fuzzy Analytical Hierarchy Process and Geographical
Information System-A Study of Kallar Watershed, Tamil Nadu. Modeling Earth Systems and
Environment, 3(1): 1-9.

15. Shirovi, B., E. Galkarian and E. Abutalebi. 2016. Effect of Correctional Structures on the Time of
Focus and Reduction of Flood peak (Case Study of Gash Basin Basin). Journal of Range and
Watershed and Management, 68(2): 307-322 (In Persian).

16. Shokri, S., A.A. Behnia, F. Radmanesh and A.M. Akhond-Ali. 2017. Watershed Flood Hydrograph
Estimation Using HEC-HMS and Geographic Information System (Case Study: Idanak Watershed).
Journal of Watershed Management Research, 3(5): 63-80 (In Persian).

17. US Department of Agriculture, Soil Conservation Service (USDA, SCS). 1972. Hydrology, National
Engineering Handbook, Section 4.

18. Zope, P.E., T.l. Eldho and V. Jothiprakash. 2015. Impacts of urbanization on flooding of a coastal
urban catchment: a case study of Mumbai City, India, Nat Hazards, 75: 887-908.


http://dx.doi.org/10.52547/jwmr.11.22.287
https://dor.isc.ac/dor/20.1001.1.22516174.1399.11.22.13.9
http://jwmr.sanru.ac.ir/article-1-996-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-03 ]

[ DOR: 20.1001.1.22516174.1399.11.22.13.9 ]

[ DOI: 10.52547/jwmr.11.22.287 |

Journal of Watershed Management Research, Vol. 11, N0.22, Autumn and Winter 2021 ...........ccoooviiiiiiiiiiieiieeiee 295

"Technical Report™

Flood Hydrograph Simulation Using HEC-HMS Model in
Sarbaz River Basin of Sistan and Baluchestan Province

Sakineh Damadi!, Abdolhamid Dehvari?, Mohammad Reza Dahmardeh Ghaleno® and
Mahboobeh Ebrahimian*

1 and 2- M.Sc. Student and Assistant Professor, Department of Range and Watershed Management, Faculty of Water
and Soil, University of Zabol, Zabol, Iran
3- Assistant Professor, Department of Range and Watershed Management, Faculty of Water and Soil, University of
Zabol, Zabol, Iran, (Corresponding Author: mr.dahmardeh@uoz.ac.ir)
4- Research Institute of Hamoon International Wetland, University of Zabol, Zabol, Iran
Received: 3 February, 2019 Accepted: 8 September, 2019

Abstract

Hydrological models are simplified representation of the real basin system, which helps to
assess basin function in response to different inputs and better understanding of hydrological
processes. The HEC-HMS model is one of the most important hydrological models for Flood
estimating volumes and discharge in watersheds. In this research, the HEC-HMS hydrologic
model was used to simulate the runoff flow in the Sarbaz river basin in Sistan and Baluchestan
province. For this, basin and sub-basins models were prepared using the Digital Elevation
Model (DEM) map and using Arc Hydro and HEC-geo HMS extensions. Next, through
integration of land use maps and soil hydrologic groups in the Arc GIS, the curve number map
for the studied basin was obtained. The results suggest that this basin has low permeability and
high runoff volume. The results showed that there is a good consistency between observed and
simulated hydrographs at the basin outlet and values of model efficiency index at the validation
stage with Nash-Sutcliffe efficiency and were 0.90 and 16.37respectively which indicates the
high efficiency of the model in estimating peak flow in basins and sub-basins. Also, according
to the results, in this basin, as returns period increases, the runoff volume and basin discharge
will be increased.
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