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Figure. 1 Study area
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Figure 2. Digital elevation map of study area
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Figure 3. Soil texture map of study area
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Figure 4. Land use map of the study areafor 1988
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Figure 5. Land use map of the study areafor 2003
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Figure 6. Land use map of the study areafor 2007


http://dx.doi.org/10.29252/jwmr.7.14.59
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.5.7
http://jwmr.sanru.ac.ir/article-1-756-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.5.7 ]

[ DOI: 10.29252/jwmr.7.14.59 ]

oy P (J5US 55l s> 5 o 2 2l S s 85 s 5 Wlig) lao g (il

46°300°E 46"350"E

337350 33°4000°N

33T300N

33725'0°N

45°30'0°E 46738 0'E

£

-

m

]

=

E
i Gk
S

|y

5 for

2

E

ML Ikiomaters

02 El &

?’

&

o

-

YW ) adllas 590 adlate (g,0)8 Al -V S
Figure 7. Land use map of the study areafor 2013
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Table 1. Overall accuracy and Kappa coefficient for 1988- 2013 land use maps
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Figure 8. Physical- distributed process flow chart in erosion and sediment transport module (39)
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Table 2. Model evaluationcriteriain sediment calibration and validation steps
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Figure 9. A part of observed and simulated suspended sediment data by model during 1383-1384
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Table 3. Sediment transport and specific sediment results in calibration period (1382-1389)
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Table4. Paired T test for investigation of effects of land use changes on sediment change
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Figure 10. Land use area change during 1988-2013
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Figure 11. Average of annual sediment during 1988- 2013

L;%]}é‘ G4£b ngg)t; )ﬁﬁis aS ol LJLiJ )Aél> L)tbﬁji
Sloj 0y9 cpl > dm Cawl odd YO B VAM Lo

oRlBl Dl £5 w4 SKe b has b
5 ogwy Mg el cel iy gU o) a8 e Iy
@l dgde gy My Gl cage cd LIl o)


http://dx.doi.org/10.29252/jwmr.7.14.59
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.5.7
http://jwmr.sanru.ac.ir/article-1-756-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.5.7 ]

[ DOI: 10.29252/jwmr.7.14.59 ]

s P (J5US 55l s> 5 ] 2 o2l S s 585 sy 5 Wlig) Blao g (il

el cod Bl il s (ol cunliol (5,8 5 03
Dedise Ao 0319 gy 45 )3 9 gy Mg Ll

VEA

55 Sypo gy SIS Sa 53 S SYIAA
woxd ol 4 () le Loly ol 5 (VY US) el

3

¥ oapee
n

W

'

3 VEY
£

2

"f;_; VR -
%

3 ViE
e

2, A
3

2

S RAA LERa

ARRA) AL

$ J

YAV AWM Jlo 5l Yl 019 ogay lyuss =V IS0
Figuer 12. Specific sediment change during 1988-2013

Cowy Mo g SB ialuyd b cad g 8l )8 daly
e 2 3 &S Cunl oduny doei pl 4 9 03,8 wyp )
odd o) o5ud )5 b p (p S Bhe )8
@ 1) il by s celys ()8 g Glolwyd o 5 e

5 Slgned Jlosls olaidl sgs

[t 33 (5 wmmsy 98]

w8l Gl YT 5 o 5 6Vl g, ggecme
sshte & S cups Glgie ) ol e & cul
2lr 3 e cpl Comlus Gl s o3 (5,5la8
Sl Sl oo 365 45 3903 (U5 1 g oo |y Waojdd (e
Cunily Cgu) 295 Gline ) a) S S wabiane 1o
A (V) o8] adllen b ool cuwd 4 mls (VY JS5)

VAL vy

S Jl

YA BV Jlo 5 Yl ogusy ggemme ol yuis -3 S
Figure 13. Annual cumulative sediment change during 1988-2013

S iy e W)l 2Vl €8 (g (g pt
g5 b wdpinS 9oL glaggyg 4 jld cle 4 50 edony
DB )l cuns > s GYgb ol eS8 > aShl 4
(e i Jds 4 WetSpa Juo Lol il o edlal
P 9 05 slacsdgyg 45l e Jobw oIl lie 4 VL o
Gy (owolio € jl adds g sl diljy) s oligS Sloj
—SSdae Jae adlioe Sy Sl (gluand
Ll S5 absg) gl gy clale WetSpa o)
D) ilwad &ligy Sloj pE > Jod JB b
Conl (308 WE = So5olg)hen dwgn Jio SSWeLSPR
5 dzke S paradS Cux (295 Supde 23 &S
Bl sbasiyaaly Caa (b pde gyl olulid

23 )9S ] slaoje (e &

A6 sk 4o ol s ¥ Jgie 4 2 L

Oliwob] g 53 0)53 dod )3 gy (S9) 2 SIS S
o e &5 s 4 Al e o Ky
225 VWY 4 VU Jls 3 2 0 w8 VVEY 51 YL
Sy lawgio job dy a5 iy YOV Jlo oyl
25 ) sl 0 gy Sk STIMAR il el
g oljcun (VF) Hodlye (F4) Sgcnj cslaasil b
Sl G ) & (V) (WK g jgly (V) oy Sen
Wloa S pMel Jlagnn 1) ogwy My g 3L 6
P bl pal Jds a b yeaS )b Sldee
9 el aBly (ilwdnd Cpgps (wlidlsn (laolin|
o Dab o el Cluss Loy )8l Cundey
9 ©eolisS (Sloj slapls ilas s 4 ()25 5 42 )L


http://dx.doi.org/10.29252/jwmr.7.14.59
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.5.7
http://jwmr.sanru.ac.ir/article-1-756-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.5.7 ]

[ DOI: 10.29252/jwmr.7.14.59 ]

av WAD i 5 gy Y o)l [ Jls 5] 03 Ca e dsliimgy

&b

1. Adams, R. and S. Elliott. 2006. Physically based modelling of sediment generationand transport under
alargerainfall smulator. Hydrological Processes, 20: 2253-2270.

2. Agharazi, H.A. 2001. Investigation relationship among land use and slope with soil erosion and
sediment production. National Conferences Soil Erosion Management and Stable Development, 369-
327.

3. Ahmadi, H., M. Jafari, A. Golkarian, A. Abrisham and J. Lafin. 2007. Estimation erosion and

sediment by WEPP model, case study in Bararieh Naishabor watershed. Pazhohesh va Sazandegi dar

Manabe Tabie, 75: 161-172 (In Persian).

Ariathural, R. and K. Arulanandan. 1978. Erosion rates of cohesive soil. Proceedings of the American

Society of Civil Engineers. Journal of the Hydraulics Division, 104: 279-283.

Bahremand, A. and F. De Smedt. 2010. Predictive analysis and simulation uncertainty of a distributed

hydrological model. Water Resource Management, 24: 2869-2880.

Bihamta, M.R. and M.A. Zare Chahouki. 2010. Principle Statistics in Natural Resources, Tehran

University Press, 300 pp.

Brandt, C.J. 1989. The size distribution of through fall drops under vegetation canopies. Catena, 16:

507-524.

Brandt, C.J. 1990. Simulation of the size distribution and erosivity of raindrops and through fall drops

Earth Surface Processes and Landforms, 15: 687-698.

Chmelova, R. and B. Sarapatka. 2002. Soil erosion by water: Contemporary research methods and

their use. Geographica, 37: 23-30.

10. De Smedt, F., Y.B. Liu and S. Gebremeskel. 2000. Hydrologic modeling on a catchment scale using
GIS and remote sensed land use information, In Risk Analysis Il, Brebbia, C.A., Ed., WTI press:
Southampton, Boston, pp: 295-304.

11. Foster, G.R., L.J. Lane, M.A. Nearing, S.C. Finkner and D.C. Flanagan. 1989. Erosion component, in
USDA-Water Erosion Prediction Project: Hillslope Profile Model Documentation, edited by L.J. Lane
and M.A. Nearing, NSERL Rep. 2, National Soil Erosion Research, Agricultural Research Service, U.
S. Department of Agriculture, West Lafayette, Ind. 10: 1-10.

12. Galton, F. 1853. The narrative of an explorer in tropical southem Africa. London: John Murray, 344

© o N o 0 M

Ppp.

13. Hematzadeh, Y., H. Barani and A. Kabir. 2009. The role of vegetation management on surface runoff
(Case study: Kechik catchment in north-east of Golestan Province). Water and Soil Conservation, 16:
18-32 (In Persian).

14. Jabbari, 1. 2010. Deposition and a decrease in the expected life of Mahabad dam and some indications
of changes on environmental systemsin its upstream area. Geographical Research, 1: 1-20.

15.Kong, Q.R., C.B. Jiang, J.J. Qin and B. Guo. 2009. Sediment transportation and bed morphology
reshaping in Yellow River Delta, Science in China Series E: Technological Sciences, 52: 3382-3390.

16.Koo, B.K., SM. Dunn and R.C. Ferrier. 2005. A distributed continuous simulation model to identify
critical source areas of phosphorus at the catchment scale- model description, Hydrology and
Earth System Sciences Discussions, 2: 1359-1404.

17.Kuznetsov, M.S., V.M. Gendugov, M.S. Khalilov and A.A. lvanuta. 1998. Anequation of soil
detachment by flow. Soil and Tillage Research, 46: 97-102.

18.Liu, Z. 2001. Sediment transport, Laboratoriet for Hydraulikog Havne by gning Instituttet for Vand,
Jordog  Miljeteknik,  Aaborg  Universitet.  Online:  http://www.civil.auc.dk/~i5mb/B8/
kysthydr/Sediment %20 transport.pdf

19. Lull, H.W., 1964, Ecological and silvicultural aspects, in: Handbook of applied hydrology, VenTe
Chow (ed.), 6.1-6.30, McGraw-Hill, New Y ork. 13: 78-90.

20.Liu, Y.B., S. Gebremeskel, F. De Smedt, L. Hoffmann and L. Pfister. 2006. Predicting storm runoff
from different land-use classes using a geographical information system-based distributed model.
Hydrological Processes, 20: 533-548.

21.Lopez, T.D.M., T.M. Aide and F.N. Scatena. 1998. The effect of land use on soil erosion in the
Guadiana Watershed in Puerto Rico. University of Puerto Rico. Caribbean Journal of Science, 34:
298-307.

22.Madsen, O.S. and W.D. Grant. 1976. Sediment transport in the coastal environment .In: Report No.
209, Ralph M. Parsons Laboratory for Water Resources and Hydrodynamics, Department of Civil
Engineering, M.I.T. 105 pp.

23.Matkan, A.A., H. Zeinivand, B. Bayat, A. Ghafourie and B. Mirbagheri. 2012. Simulation of Daily
Stream Flow and the Effects of Land Use Changes Using WetSpa Model in GIS (Case Study: Merek
Watershed, Kermanshah Province). Iranian Journa of Remote Sensing & GIS, 2: 1-20 (In Persian).

24. Moffet, C.A., F.B. Pierson, P.R. Spaeth, K.E. Robichaud and S.P. Hardegree. 2007. Modeling soil
erosion on steep sagebrush rangeland before and after prescribed fire. Catena, 71: 218-228.


http://dx.doi.org/10.29252/jwmr.7.14.59
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.5.7
http://jwmr.sanru.ac.ir/article-1-756-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.5.7 ]

[ DOI: 10.29252/jwmr.7.14.59 ]

oA P (J5US 55l s> 5 o g2 2] ) s 586 s 5 Wlin) e g (il

25. Moradipor, S., A.R. Bahremand, H. Zeinivand and A. Najafinejad. 2011. Spatio- emporal simulation
of flood by WetSpa hydrological model in TaleghanWatershed.7" National Watershed management
conference. Esfahan, 7: 25-33(In Persian).

26. Morgan, R.P.C., J.N. Quinton, R.E. Smith, G. Govers, J.W.A. Poesen, K. Auerswald, G. Chisci, D.
Torri and M.E. Styczen. 1998. The European soil erosion model (Eurosem): A dynamic approach for
predicting sediment transport from fields and small catchments. Earth Surf. Process. Landforms, 23:
527-544.

27.Nash, J.E. and J.V. Sutcliffe. 1970. River flow forecasting though conceptual models. Part 1-A
discussion of principles. Journal of hydrology, 10: 282-290.

28.Price, K.C.R., AJ. Jackson, T. Parker, J. Reitan and M.J. Dowd. 2010. Effects of Watershed Land Use
and Geomorphology on Stream Base flows in the Southern Blue Ridge Mountains, Presented at
Coweeta long Term Ecological Research Program Summer Research Meeting. Otto, NC, June. 28-29.

29. Pudasaini, M. 2003. Erosion modelling under different land use management practices, M.Sc. Thesis,
University of Western Sydney. School of Engineering and Industrial Design, Sudan.78 pp.

30. Sadeghi, S.H.R, H. Noor and S. Fazli. 2011. Storm —Wise sediment yield prediction using rainfall and
runoff variable at educational and research watershed of Tarbiat Modares University. Journal of Soil
and Water Science, 21: 149-158 (In Persian).

31. Safari, A., F. De Smedt and F.Moreda. 2009. WetSpa model application in the distributed model
intercomparison project (DMIP2). Journal of Hydrology, 318: 1-12.

32.Smeeton, N.C. 1985. Early History of the Kappa Statistic. Biometrics, 41, 795.

33.Torri, D., M. Sfalanga and M. Del Sette. 1987. ‘Splash detachment: runoff depth and soil cohesion.
Catena. 14: 149-155.

34. VanElewijck, L. 1989a. Influence of leaf and branch slope on stemflow amount. Catena, 16: 525-533.

35. VanElewijck, L. 1989b. Stemflow on maize: a stemflow equation and the influence of rainfall
intensity on stemflow amount. Soil Technology, 2: 41-48.

36. Vansteenkiste, T.M. Tavakoli, V. Ntegeka, F. De Smedt, O. Batelaan, F. Pereira and P. Willems.
2014. Intercomparison of hydrological model structures and calibration approaches in climate scenario
impact projections. Journal of Hydrology, 519: 743-755.

37.Vansteenkiste, T., M. Tavakoli, N. van Steenbergen, F. De Smedt, O. Batelaan, F. Pereira and P.
Willems. 2014. Intercomparison of five lumped and distributed models for catchment runoff and
extreme flow simulation. Journal of Hydrology, 511: 335-349.

38. Wicks, J.M. and J.C. Bathurst. 1996. SHESED: a physically based, distributed erosion and sediment
yield component for the SHE hydrological modeling system. Journal of Hydrology, 175: 213-238.

39. Yousefi, S., M. Tazeh, S. Mirzaee, H.R. Moradi and SH. Tavangar. 2011. Comparison of different
classification algorithms in satellite imagery to produce land use maps (Case study: Noor city).
Journal of Applied RS & GIS Techniques in Natural Resource Science, 2: 15-25 (In Persian).

40. Zeinivand, H. 2009. Development of spatially distributed hydrological WetSpa modules for snowmelt,
soil erosion and sediment transport. PhD. Thesis, Vrije University Brussel, Belgium.

41. Zeinivand, H. and F. De Smedt. 2009. Spatially distributed modeling of soil erosion and sediment
transport at watershed scale, World Environmental & Water Resources Congress (EWRI), 17-21 May,
Kansas City, USA, pp: 17-21.


http://dx.doi.org/10.29252/jwmr.7.14.59
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.5.7
http://jwmr.sanru.ac.ir/article-1-756-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-04-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.5.7 ]

[ DOI: 10.29252/jwmr.7.14.59 ]

Journal of Watershed Management Research Vol. 7, No. 14, Autumn and Winter 2016 ...........ccccoerrinieeeneerens e e e 59

Simulation of Daily Suspended Sediment and
Investigation of the Impact of land Use Change in GolGol Water shed, |lam

Somayeh Mirzaee', Hussein Zienivand” and Ali Haghizade®

1 and 3- M.Sc. Student and Assistant Professor, Lorestan University
(Corresponding author: hzeinivand@gmail.com)
2- Associate Professor, Lorestan University
Received: January 13, 2014 Accepted: January 21, 2015

Abstract

In this study, the ability of spatially distributed hydrological WetSpa model for simulation of suspended
sediment concentration in a daily time step was investigated. Hydro-climate daily data for a period of 7
years including: precipitation, temperature, evaporation, discharge and suspended sediment and three
basic basic digital maps of DEM, soil texture and land use, with the cell size of 25 meters was used. Also,
with the implementation of the model by changing the land use map, we determined the impact of land
use change on sediment of GolGol watershed. The results showed that the WetSpa model has potential to
simulate suspended sediment concentration at the daily time step based on Nash-Sutcliffe (%667.45) as an
important evaluation index. Moreover, the change detection of land use showed that by changes in forest
and irrigated agriculture-garden from 1988 to 2013 there is a reduction amount of 3322.5 and 3934.3
hectares respectively, while, for rangeland and dry farming increased 3942.99 and 3313.9 hectares
respectively. The results showed that the mean daily sediment concentration, annual specific sediment
and annual suspended sediment yield by changing land use from 1988 to 2013 has increased. Statistical
analysis results showed that the land use changes have effect on suspended sediment concentration in 1%
significant level in the study area, so that the mean annual sediment concentration of 1.141 g/l in 1988
increased to 1.171 ¢/l in 2013. Finally the yearly average of sediment yield increased 63.8189 kilograms
per hectares.

Keywords: GolGol Watershed, Land use Change, Spatially-distributed Hydrological, WetSpa Model,
Sediment Simulation
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