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1- University of British Columbia Watershed Model
3- Geomorphological Instantaneous Unit Hydrograph
5- Pre-and-Post Processor for HEC-HMS, 2004

2- Soil and Soil Water Assessment Tool
4- Hydrologic Engineering Center-Hydrologic Modeling System
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Figure 1. Location of Study area
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Figure 3.The Lumped watershed map of Kohsukhteh for

enter to the HEC-HMS model
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Figure 2. The semi-distributive watershed map of Kohsukhteh

for enter to the HEC-HMS model
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Table 2. Calibrated parameters in the semi-distributive Kohsukhteh watersheh
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Table 3. Calibration and validation results of the lumped and semi-distributive Kohsukhteh watersheh
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Table 4. Evaluation of the results of semi-distributive and lumped models of Kohsukhteh watersheh

NAS
vjo oo Ay S S g riges Jao

WA /-AIYa Al A

WAL ANVY AL +JAY

AR/ V0 -Joy W

pungt ely WAY/-4/7) <J¥Y /M
WA/ 15 N

WA -/-0 /50 A

o WS -/ A

Wav/ Ve Al i)

0jo> 3l eolaiwl L (g5l Jas ay ba e odid g jlwdud
(Y Jgi2) ol (onj95d0s3
Jie by Ul =y (gl Joe I Jols gl
ol dlae ) cbsS cadlllas 590 055> y> HEC-HMS
0j9=> Jis do Cumd (mjgides 0jo> Jie jl odlitu] oS

P a5 b (LS gilwding 5 (Sxiwly jl ol s

ol = 4 ey 0l 9 ol (0 D5l — es—at
s 0je> Jio Sl edlital b (gilu Jue «B1 55500
9 sdsesnlie 4_.:1_319) O YN ‘_)J/MS gl.'»l” &LOJ)‘


http://dx.doi.org/10.29252/jwmr.9.17.39
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.11.3
https://jwmr.sanru.ac.ir/article-1-621-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.11.3 ]

[ DOI: 10.29252/jwmr.9.17.39 ]

\tg 4)lS5 g (omigdes slaojer sl HEC-HMS (Sojolgynn Jao 5 Slos yiomin

it 3-Shas (F1) S e 5 LSl ol 5 iy
@S oS ol @ls oo (i 1) 420 (sla el )l
oS gladlhs )3 fzren Cool adllas oyl > ool Caudy
l3hd 9 SUlgy 550 sobate 4(VF) oL Sen 5 (B, b9>
Alwga JJ«o )| o3l b S 0)9> stbuMw 9 Lm‘;w
oolitol 43 LS, (sLn el ly 51 13l pLol HEC-HMS

Cowd 4o bt uSe g3l &)l 1) oallas guls oS >
Ll pols dslllas ) 0de
5 O\9_’iu_n l o.\_»il)f'b Sladod gl o Goley cle
9 l_i]b dalllas D)g—0 0j9-> I dajl.‘a.p.))}n 0)9> LN W
2 LS Jie 9 3 6yt colne SiLuS
Bolie 53 1030 43l it gonly S8 Slacolu
09> b ( PLS Gidgy ped S 4yt colusly
Al Jis Sl ool (2l 620 5 0j5> s39l58)90
dad b5 a ddlaie S8 L cplpls o)l |y oY cds
Sy €83 b g wllia G0ty Jre (639)9 slajiel)l
Salgd (gyige €8 (mjgidess Jha 4y 33,5 o 3ygl
allaod yge ailain oY) o)) LSan 5 |, adlla y> il
5 Lly adllaod;go adlaie ay Cod (g iy Conmg ()0
5 451> Coln S 4 35 ol ol il (F)) Sl
oo bl 038 Joo jing (mjgides Al 5> Jae
45 oo S5 (VAYOA) 1503 glie (o) 9 @S 0l
G & gaiogS 350l 09> )0 (omjgidess Ja j oolitul
cds p bl altie (sbaojo g 0jg> cnl )3 d2)lSy Jue 4
2 g «lly 25l

= Nash-sutcliffe o)Lal .5)l5 (¢ iy <8> an )L
dae anm oyl cpl 5 3,5 Gl Jde Como (wyp
8y <83 5l e 1l 5oy G 4 Nash-sutcliffe
Jie Nash-sutcliffe jliie calllas ) 3 .ol Hloy55 5
o sl yide 42)LSG 0jg> Ao & Cund (o jgides 0jg>
SUlsy sl (3 215 ) cnl 3 Je yd €85 5l oL
Cllgy b auglio )5 (omjgidas 0je> Jdo )3 0ad giludmd
Jae 53 oniigjlwdens Qllg)y o picren 5 (slosali
GMS] glodaliin Uy, U duslio ;3 njgides 05>
&)l )Ly 0jo Jae 53 b pel)ly cpl 4 G (508

D) (mjgdes Jae g5 ) L5 duolie
Lol 5l o3liz_ol HEC-HMS Jas ;LS ol
Jio )'1 odla ! dw‘) P &5 )910‘_’,[9.&’ Lol (SRIP Ao
Loyl g3edgpid (sdige 550 bawgi 45 HEC-HMS
ol 0 S e ol 1y s oyl Cors Cunlonds piiis (YY)
5 Ay Jold o (il oje o Jae gl Lasal,
Cyoo slayimgiy ST o .cowloadodlitul Cuwl 04>
5 ol alon 5l Cwl oddoslitml jgides Jdo jl 43,5
Ly a5 (V) ohlSan 5 390 g (¥) ool (1Y) o))
8ol Jde oyl «398 liand 5l adelcuwddy guls 4 s gy
5915 48 (2l b adllee ) b cunl 308 0 2V
AHSen 5 oL, 5> il w9l o 4 (Y+) o)) Ko
CN oll sy S Uls, 48 Wiy 4o oy 4y
A s (b CBD Mo j3 Mo 005 39l (o jgidens
wdly 3509 03, S edlawl 4> ,LSH CN 5l as (o)l »

&

Adamowski, J. 2013. Using support vector regression to predict direct runoff, base fl ow and _totai.fl
ow in a mountainous watershed with limited data in Uttaranchal, India. Annals of Warsaw University
of Life Sciences-SGGW. Land Reclamation, 45(1): 71-83.

2. Ahn, G. 2007. The effect of urbanization on the hydrologic regim of the bigdarby creek watershed,
Ohio. (PHD) Thesis, Ohio State University, Ohio,USA, 189 pp. )

3. Agrawal, A. 2005. A data model with pre-and-post processor for HEC-HMS. (MSc) Thesis, Texas
A&M University, Texas, USA, 210 pp. o ) ) o

4. Alexander Braud, J. 2009. Impact of watershed delineation detail on hydrologic process modeling in
low slop areas. M.Sc. Thesis, Louisiana State University, Louisiana, USA. 123 pp. i

5. Avriapour, A, and K. Karami. 2013. Anticipated effect of change in rangland in amount runoff using
IF—>|EC_—H)MS in Golrod Boroujerd watershed. Journal of Iran's Natural Ecosystems, 9: 97-115 (In

ersian).

6. Asadi, A. and F. Boustani. 2013. Performance evaluation of the HEC-HMS hydrologic model for
lumped and semi-distributed stormflow simulation (StudyArea: Delibajak Watershad). American
Journal of Engineering Research (AJER), 2(11): 115-121.

7. Azagra E. 1998. Rainfall runoff in the Guadalupe River Basin. CE 397 GIS in Water Resources.

8. Bardossy, A. and T. Das. 2008. Rainfall network on model calibration and application. Hydrology and
Earth System Sciences Discussions, 12: 77-89.

9. Behnam, P., M. Sayannegad and A. Ebrahimi. 2012. The effect of land use on flood hydrograph of
Zayand;erod river in Esfahan metropolitan area. Journal Water and Wastewater, 4: 103-111 (In
Persian).

10. Bendient, P.B., W.C. Huber and B.E. Vieux. 2013. Hydrology and floodplain analysis. Pearson,
england.780,297-339pp.

11. Beven, K. 2012. Rainfall-Runoff Modeling: The Primer. John Wiley & Sons.450,51-79pp.

12.Bhadra, A., N. Panigrahy, R. Singh, N.S. Raghuwanshi, B.C. Mal and M.P. Tripathi. 2008.
Development of a geomorphological instantaneous unit hydrograph model for scantily gauged
watersheds. Journal of Environmental Modelling and Software, 23: 1013-1025.

13.Boggs, J.L. and G. Sun. 2011. Urbanization alters watershed hydrology in the Piedmont of North

A Carolina. Ecohydrology, 4(2): 256-264.

14.

Booij, M.J. 2003. Determination and integration of appropriate spatial scales for river basin modeling.
Hydrol Process, 17: 2581-2598.


http://dx.doi.org/10.29252/jwmr.9.17.39
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.11.3
https://jwmr.sanru.ac.ir/article-1-621-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.11.3 ]

[ DOI: 10.29252/jwmr.9.17.39 ]

TV WAV il g 5lee VY oyl /s Jlo jusol 059> o o dolidimgs

15.Bormann, H. 2006. Impact of spatial data resolution on simulated catchment water balances and
m6odel performance of the multiscale TOPLATS model. Hydrology and earth System Science, 10:
165-179.

16. Butts, M.B., J.T. Payne, M. Kristensen and H. Madsen. 2004. An evaluation of the impact of model
st‘{uct%%e on hydrological modeling uncertainty for streamfl ow prediction. Journal of Hydrology, 298:
242-266.

17. Cabral Moreira, A.A. 2013. Modelagem hidrologica da bacia hidrografica do Rio Granjeiro- Crato-
CE. (MSc) Thesis, Universidade Federal do Ceara, 164é3p. ) ) ) )

18. Chu, X., A.M. ASCE and A. Steinman. 2009. Event and Continuous Hydrologic Modeling with HEC-
HMS. Journal of Irri%ation and Drainage Engineering, 135: 119-125.

19. Elbialy, S., A. Mahmoud, B. Pradhan and M. Buchroithner. 2013. Application of spaceborne
synthetic aperture radar data for exteaction soil moisture and its use in hyrological modeling at

ottleuba. Journal of Flood rick management, 7(2): 159-175.

20.Grove, M., J. Harbor and B. Engle. 1998. Composite vs. distributed curve numbers:effects on
est(in;ates of storm runoff depths. JAWRA Journal of the American Water Resources Association,
34(5):1015-1023.

21. Ibrahim-Bathis. K. and S.A. Ahmed. 2016. Rainfall-runoff modelling of Doddahalla watershed.
Arabian Journal of Geosciences, 9(3): 170.

22. Hydrologic Engineering Center- Hydrologic Modelig System. 2013. Hydrologic Engineering Center-
Hydrologic Modelig System (HEC-HMS) Users manual (Version 4.0). US Army Crops of Engineers.

23. Kabiri, R., V. Ramani Bai and A. Chan. 2015. Assessment of hvdroloaic impacts of climate change on
the runoff trend in Klang Watershed, Malaysia. Environmental Earth Sciences, 73: 27-37.

24.Karabowa, B., A.E. Sikorska, K. Banasik and S. Kohnova. 2012. Parameters determination of a
conceptual rainfall-runoff model for a small catchment in Carpathians. Annals of Warsaw University
of Life Sciences-SGGW. Land Reclamation, 44(2): 155-162.

25.Karimi, M., H. Maleki Nejad, A. Abghari and M.S. Aziziyan. 2011. Assess different methods
simulation of flood hydrograph using HEC-HMS package (Case Study: Chehelgazi Watershed),
Journal of Iran Water Research, 9: 29-38 (In Persian).

26. Khoshravesh, M., M. Raeeni and E. Nikzad Tehrani. 2016. Application Continuous rainfall-runoff
models HMS-SMA And Freauencv Drouahts and floods in Neka Watershed under climate scenarios
A, Model HadCM3, Journal of Watershed Management Research , 7(14): 128-140 (In Persian).

27.Lu, H., T. Hou, R. Horton, Y. Zhu, X. Chen, Y. Jia, W. Wan? and X. Fu. 2013. The stream flow
estimation using the xinanjiang rainfall runoff model and dual state-parameter estimation method.
Journal of Hydrology, 480: 102-114.

28. Mahdavi, M. 2007. Applied Hydrology, Tehran University Press, 425 (2):135-145

29. Mahmood, R., S. Jia and M.S. Babel. 2016. Potential impacts of climate change on water resources in
the Kunhar river basin, Pakistan. Water, 8(1): 2-24.

30. Meenu, R., S. Rehana and P.P. Muju. 2013. Assesment of hydrological impacts of chanae in Tunaa-
Bhadra river basin India with HEC-HMS and SDSM. Journal of Hydrological Processes, 27(11):
1572-1589.

31. Moradnejadi, M., M. Jor Gholami and A. Malekian. 2015. Sub-basins prioritize the right to exploit the
forest using HEC-HMS model (Case Study: Kheirood forest), Forest and wood products, Iranian
Journal of Natural Resources, 2: 405-418 (In Persian).

32. Nadala, H. and U.R. Ratanayke. 2011. Flood risk analysis using Fuzzy models. Journal of Flood risk
management, 2: 121-128.

33.Noori, N., L. Kalin, S. Sen, P. Srivastava and C. Lebleu. 2016. Identifying areas sensitive to land
use/land cover changefor downstream flooding in a coastal Alabama watershed. Regional
Environmental change, 16(6): 1833-1845.

34.Norali, M. and B. Ghahreman. 2017. Assessing the impact of watershed management operation on
flood hvdroaranh model HEC-HMS (Case Study: Watershed Gosh and Bahre), Journal of Watershed
Management Research, 7(13): 60-71 (In Persiangl.

35.0lang, L.O. and J. Furst. 2011. Effects of land cover change on flood peak discharges and runoff
volumes: model estimates for the N&ando River Basin, Kenya. Hydrological Processes, 25%1): 80-89.

36. Soleimani, K., M.B. Gonbad, S.R. Mousavi, Sh. Khalig. 2008. The potential for flooding in
catchments using HEC-HMS model in GIS (Case Study kasilian catchment). Physical Geography
Researches, 65: 51-60 (In Persia{?.

37.Sup, M.S., S.M. Taley and M.U. Kale. 2015. Rainfall-runoff modeling using HEC-HMS for Wan
river basin. Internatinal Journal of Research in Engineering, Science and Technologies, 28: 21-30.

38. Szalinska, W. and T. Zawislak. 2005. The use of radar data for spatial interpolation ofprecipitation. In:
Hydrology, meteorology, climatology- research and forecasts in the era of computerization. Institute
of Meteorology and water Management, Monograph, 195-205. o

39. Telveri, A. 1996. Hydrologic models in a simple word, The Research institute of forests and
Rangelands, (In Persian).

40.Vassova, D. 2013. Comparison of rainfall-runoff models for design discharge. Soil and Water
Research, 8(1): 26-33.

41.Wale<lJa, A. and L. Ksiazek. 2015. The effect of a hydrological model structure and rainfall data.
Annals of Warsaw University of Life Sciences-SGGW, 47(4): 305-321. ) )

42. Walter Drake, Chad. 2014. Assesment of flood Mitigation Strategies For Reducing Peak Discharges
in The Upper Cedar River Watershed. (M.Sc.) Thesis, University of lowa, lowa. 229 pp.

43.Zhang, C., J. Chu and G. fu. 2013. Sobol’s sensitivity analysis for a distributed hydrological model of
Yichun River Basin. China Journal of Hydrology, 480: 58-68.


http://dx.doi.org/10.29252/jwmr.9.17.39
https://dor.isc.ac/dor/20.1001.1.22516174.1397.9.17.11.3
https://jwmr.sanru.ac.ir/article-1-621-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-15]

[ DOR: 20.1001.1.22516174.1397.9.17.11.3 ]

[ DOI: 10.29252/jwmr.9.17.39 ]

Journal of Watershed Management Research, Vol. 9, No.17, Spring and Summer 2018 ..........ocoeeiniiiiniiniiieeeeecee e 48

Assessment Performance of HEC-HMS Hydrological Model for the Lumped and
Semi-distributive Watershed (Case Study: Kohsukhteh Catchment)

Sodabeh Behyan Motlagh', Mehdi Pajoohesh?, Afshin Honarbakhsh® and
Negar Salehi Hafshejani*

1- M.Sc. Student, Shahrekord University (Corresponding author: sodabehbehyan@gmail.com)
2 and3- Assistant Professor and Associate Professor, Shahrekord University
4- Graduate Master Malayer University
Received: May 5, 2016 Accepted: September 5, 2017

Abstract

~ For modeling, the concegt of the system and the sP/gtem boundary is necessary. The system
is defined as a group of objects that in order to fulfill a specific purpose in the framework
relationship or interdependence of regularly are interconnected. Systems rainfall - runoff from
rainfall in the basin is started and after aPpIylng the types of losses (evaporation, infiltration,
etc) it will become runoff. In the study of the HEC-HMS model for show the effectiveness of
the sub-basin in runoff of the watershed is used; so SCS curve number method for losses
method and SCS unit hlydrograhph method for transmission method were used. In beginning
distribution basin model with three sub-basin then as an lumped basin model was run. The
results show that the accuracy of the model in the watershed by taking sub-basin is more than
lumped basin model.

Keywords: Lumped basin, Semi Distribution basin, Hydrologic model, SCS
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