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1- Geographic Information System
2- Soil and Water Assessment Tool
3- Distributed

4- Digital Elevation Model
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1- Sequential Uncertainty Fitting
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1- Hydrologic Response Unit

Ao


www.

1¥e (£) o jlowd ((IA) > S g Of Cblis gl yidg iy dlxe

oS s Sisle ahslns 58 0 SLXss 4l Gl ol CUlss S G 5 0l (3Lt
13 eslinal 350 Lty Slp ke 3 b pleSeSale oy 5 ol el ol 3 0L e
(Yo O 5 ) 2,8 0

'MUSLE Sbs (5l b Gler edd ool doles olalyy dide 53 sy A5 (53bannd
HRU 2 ¢l g W5 cpaseie Sl 5 (SHL L a5 o lp mlal cpl 2 5580 o]
(Y000 OLan 5 ) 235 oo arsloee 5 Laily) llas w50

Y =11.8(Q x Areax S K xC xPx LS xR 0)
e = (Cx % Area)/3.6 )
3 Opeak conSa e o Sy o Q o e ) WISY VL Bl o

Procynde 5 (s 5556 C sl s ndyphlap S K @il 5o casl o v 2 S
Sl 5,5 5556 R 5 (Cod Jsb acgd ams) Sl S5 57 5B LS (L blim Ll | 55
2w Sales ATRR (Ul o 2 C el e o 0L S T
s 53 Sl U e Ay 4 el g aglS Sty bAS o 20 Y 5w e slST
25 3be OF 53 0L, Sl s 5l el AU 55 oo, Jlanl o b SWAT-2005

50 0 el 5 aaly b
T, =axV’ )

2 5 ) agd Jem JUS hos KlS e S Cl Gy S oy S Tan &S
) Sl 6l 5 pte 5 JUES Sl s Vg dilddslas Sl oo D s (a2
(Yoo LK
pde Jold (s3ludite 53 Caalad oo Olsee Stoww SUFI-2 25, 53 :SUFL -2 2, ‘.:w‘,f.ﬂ
Loy 5 il e ol (S eIl slaesls 5 Lzl )l ¢ asgte die o (SHL) Laggas,s 5o onlad
Conlal pde L 055 4S ok (g S o3l slaesls do s Kby oS 33 S e oLl p-factor L

u:dj‘)b (5)‘)))4.)}&4 )‘ abu:.w‘ L' 95PPU )k:.x.ﬂ .L\;JL)L;G .L)lef )ljg (95PPU) .Lp)b ‘\O

1- Modified Universal Soil Loss Equation

A


www.

OlSRe2 g (Sl 2558

YOS T sty s Sl Ao 0 Gl 5 pS eV (S s
..U:J@ QLL.; b SUF|'2 U;}) BE C»:.&laj r.LC« &.;.}'w

w8 S2hl —
? 2‘. ERTP L]

ol sl

el

gt pile

Eange il — E Simgm el —

T s

ey obag

™

08 Gamle) o (g B 53 Candad pde 5 (3059 sl Lo il 55 Coalal e (g dlail, -Y IS

Lfé-’b\; o3ls QL.;..) (5")))):"‘)\?‘ élﬁ)l.’d’l‘ﬁ&ib}}j ‘C_,‘...e‘ u..a;:.\:m\‘ J.g.\;‘)b ASJJLQM

&)JQ:.&BrJ& 2979 Lﬁjj (g.QJl—Y J&/\J) Jj,\:a@ fﬁj" (_g‘);)l.uﬁ&i.&)j;wb%
25 Comlad pde Olje L1 L (Y JSE) 53,5 o Cunlad pde L S bl Esl mlyl
Lg‘ﬁaﬁaéjfjﬁijbbjbc’wgunﬂjM’)JJ&‘}@MM:ML&AﬁJL&A@‘MQM}J
ol s caas zo (;—Y)J@q,.:wjjfl e Olgea 3,8 513 eslinul 5550 (533,55 s 2el,l
oo g esls i e S Ll (g3555 bl gl edd a8 S s i s
Qj)) ol AML.LA}JL&.A fwub;@%)b b ;‘)f Jj.k;- JJ\.A LSLAJ:.Abb” 6‘).' ‘J\LlSUFI
AS.X.AJO_GJ?::J ngzjé\.f‘)uﬂljggkﬁfabjwmﬂ‘ﬁxsj‘ﬁ.L.p)bokogl»:xje}f.k&)dl.{
(_;U:Jubwwb L..Aj:.ﬁ LﬁUjJuJ;)l}wJejf&duJubwaM AMWﬂJL&AMY}‘
ol (_;J:fa‘)‘_b‘ &YL 3 L; ol odaline ﬁbuﬁ A.g-dk,:; _}ft .LJ;L é;:js ‘)l.\jﬁ J:_{L” }YL
ﬁbuﬁ kz:;k.%- 3 CA:.&B r.l.c« éu.’ub u:.) ol e.U:LLa ﬁbuﬁ )l M‘)J A Jlﬁ‘)f )l} QML
O}JJ ol eMuﬁﬁbuﬁjl M‘)J O u:.ﬁ‘)f)l} cJ&.;ZL.)b)jﬁ-ﬁ d'»:'iki CABJJ‘ ol (_gj:fe‘)‘_b‘

1- Latin Hypercube Sampling
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1- US Geological Survey : http://edc.usgs.gov/products/elevation/gtopo30/hydro/index.html
2- http:// srtm.csi.cgiar.org
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2- Non-uniqueness

v


www.

Qe (£) 0 koud (JA) s SB g o cllis ol ing}s doxo

@

I L T 1IKilom eters

->" 0D 20 40 80

i 3 ealil b LS 5 oF e p Bkd g 35 3 0dd A gy 3,51 50 S

V(g gt (Clpe 00 (Al Jha o3ILT G o)) (0485

)‘J—aﬂjé):di nK.L«.!")J JLI.A LS‘J" C»w‘ abﬁjju»l.m:- LS)‘L; @b c;:{}w))l.f JJ}TJ.! J)jﬁj}
EY 58 B8 S s e Vet 54 00 Sl slaeslul sl e sl oy 512 RP s o
gl S ks S 5 Y w80 5l ab e o) Lb Ol Jawgte 5 el Cosay Aoy
Aol ol el 5l a8 Ll izl oS sl s cple LS e 0L sysl Lol
oy JEE 5 il b ileans 53 i Bl Wl aldS JLs DEM i sl o5l
2 ks Dlais Wl e 4 Sl gl ot (o et nl 3 egr ol alax 5Ll
O 5 Kl ok 53 Gl e AL Al Cge (oleand 5 sy, e o8

J—Ze.\.ﬁt}mﬁ.‘(“'\')
oLz SWAT wile sl ladds el o3 1) iy laesls ssms 4 5L iass @Lﬁ
s 33 S bl s 0T (gl 5 sl sy e CUly, amly o Loy Jle Ol sis 4 . das e

A
wWww.SID.ir


www.

OlSRe2 g (Sl 2558

J‘-‘S@J-;SU‘-)L"j"é)bfL"J):Cﬂd\f‘juﬂéuw?ﬂx&‘b@)}ﬂ‘p

o

1.Abbaspour, K. 2009. SWAT-CUP2; SWAT Calibration and Uncertainty
Programs user manual.

2.Arnold, J.G., Srinivasan, R., Muttiah, R.S., and Williams, J.R. 1998. Large area
hydrologic modeling and assessment—Part 1: model development. Journal of the
American Water Resources Association 34: 73-89.

3.Bbaspour, K., Yang, J., Maximov, I., Siber, R., Bogner, K., Mieleitner, J.,
Zobrist, J. and Srinivasan, R. 2007. Modelling hydrology and water quality in
the pre-alpine/alpine Thur watershed using SWAT. Journal of Hydrology 333:
413-430.

4.Chaplot, V., Saleh, A., Jaynes, D.B., and Arnold, J. 2004. Predicting water,
sediment and NO—-3 N loads under scenarios of land-use and management
practices in a flat watershed. Water, Air, and Seil pollution, 154(1-4), 271-293.

5.Chaplot, V. 2005. Impact of DEM mesh size and soil map scale on SWAT
runoff, sediment, and NO3-N "loads predictions. Journal of Hydrology 312:
207-222

6.FitzZHugh, T.W., and Mackay, D.S. 2000. Impacts of input parameter spatial
aggregation on an agricultural nonpoint source pollution model. Journal of
Hydrology 236: 35-53.

7.Lee, M., Park G.; Park M., Park J.Y., and Lee J., Kim S. 2010. Evaluation of
non-point source pollution reduction by applying Best Management Practices
using a SWAT model and QuickBird high resolution satellite imagery. Journal
of Environmental Sciences, 22:6. 826-833.

8.Neitsch, S (.) -L., Arnold, J.G., Kiniry, J.R., and Williams, J.R. 2005. Soil and
Water Assessment tool Theoretical Documentation Version 2005.

9.Talebizadeh, M., Morid, S., Ayyoubzadeh, S.A., and Ghasemzadeh, M. 2009.
Uncertainty Analysis in Sediment Load Modeling Using ANN and SWAT
Model. Water Resour Manage, DOI 10.1007/s11269-009-9522-2.

10.Tuppad, P., Kannan, N., Srinivasan, R., Rossi, C.G., and Arnold, J.G. 2010.
Simulation ao Agricultural Management Alternatives for Watershed Protection.
Water Resour Manage, 24: 3115-3144.

11.Thompson, J., Bell, J., and Butler, C. 2001. Digital elevation model resolution:
effects on terrain attribute calculation and quantitative soil-landscape modeling.
Geoderma 100: 67-89.

a4


www.

1¥e (£) o jlowd ((IA) > S g Of Cblis gl yidg iy dlxe

12.Wang, X., and Lin, Q. 2010. Effects of DEM mesh size on AnnAGNPS
simulation and slope correction. Environ Monit Assess. DOl 10.1007/s10661-
010-1734-7.

13.Wechsler, S.P. 2007. Uncertainties associated with digital elevation models for
hydrologic applications: a review. Hydrol. Earth Syst. Sci., 11: 1481-1500.

14.Wu, Simon., Jonathan, Li., and Huang G.H. 2008. Characterization and
Evaluation of Elevation Data Uncertainty in Water Resources Modeling with
GIS. Water Resour Manage, 22: 959-972.

\00


www.

i

Gorgan University of Agricuitural
Sciences and Natural Resources

J. of Water and Soil Conservation, Vol. 18(4), 2011
http://jwfst.gau.ac.ir

Impact of DEM cell size on calibration and predictions of runoff
and sediment, using SWAT-CU P

F. Jeirani®,”S. Morid? and A. Moridi®
'M.Sc Student, Dept. of Water Recourses Engineering, Tarbiat Modares University, Iran,
2Associate Prof., Dept. of Water Recourses Engineering, Tarbiat Modares University, Iran,
3Faculty member, Water Research Institute
Received: 2010-10-16; Accepted: 2011-10-2

Abstract

Hydrological conceptual models such as SWAT lay on_numerous inputs and
parameters that make calibration process complicated and time consuming. Digital
Elevation Model (DEM) is one of the important inputs that its resolution affects
watershed delineation and models simulations. However, DEM with more fine pixels
is costly. This paper aims to assess the effect of DEM resolution on parameters
calibration and estimation of runoff and sediment in the SWAT model. To this end,
three sources of DEM with 50, 90 and 1000 -meter pixel sizes are applied for daily
rainfall-runoff and sediment simulation® within the Gamasyab watershed.
Furthermore the parameters, which are directly derived from DEM like watershed
slope and river slope, are excluded from calibration process. The calibration of the
model was done by SWAT-CUP that uses inverse modeling approach. It is observed
that the runoff simulation results by the three DEMs are relatively similar. However,
in case of sediment, the differences were a little more significant. The reason for
these similarities 'can be attributed to the non-uniquness property of inverse
modeling, in-which an" observe signal could be reproduced by many different
parameter sets. Therefore, considering limitations about available observations for
calibration process; significant improvement in results cannot be expected while
using three DEM cell sizes.

Keywords: SWAT model; DEM cell size; Gamasyab watershed; Parameters
estimation
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