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5- Routing Output to Outlet

2- Chemical, Runoff and Erosion from Agriculture Management System
3- Groundwater loading Effect on Agriculture Management System

4- Erosion-Productivity Impact Calculator


http://dx.doi.org/10.29252/jwmr.10.19.36
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.9.2
https://jwmr.sanru.ac.ir/article-1-806-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.22516174.1398.10.19.9.2 ]

[ DOI: 10.29252/jwmr.10.19.36 ]

YA

SiPoske Gilwdnd g (o) ogb) slaJre S b Sl

M e (10ke diliy) (i Casby o) :55ke
cslp ol cpl Bl oo gy (B (izen 5 &y,
ol olitlgn o)l3l 5 (YAAY b Yeur) Jlo \F e
ww Gl ag oS (olidler plojle e 5 ol
w9 8l sVl s b (JB18 Sy ol
A5 3)ly Jae ar g fas TeXt cuyd 4 gilo 5y

2 DEM aiis JlSe cds 51 sl ol DEM ais -
9y Je aw Sl SWAT Jao giludnd mls
s (% %) SRTM .z Y¥-) ASTER _:lu)
550V Jss i el (e Veer) GTOPO30
s |y el eshy Jio g5 dw ) DEM clusgas
(¥ JS5) am3 e

Table 1. Features of digital elevation map

aie 4 SBd dege Ol (clyime SWE o s &
Slojt e dee 4 SB 3 39390 Ol adgl clyie SW,
Uy ol Quut ¢ sodee 4 Uik olive Ry gy
Wasep cpioidhe &0 s (lie Ba cyiadee 4 (e
4 joy 50 aw &Y jlvadose dikais 4 03l O lie
Focdee 4G9y 0 S n o) e Qou e
(V) 2l e
22wl 390 glao3ld

Jde lal sl iz opl 5o edlatwl 3y50 (slaedly
Sl 325 200 4 SWAT (Sojglg)am
Gy Ailigy o)k 0SSke Jold Bl claosly -
oS le av ) cas p b JBls L aShe e e

ol 3590 (28] (098) sloadd Cluogad -V Jgi>

GTOPO30 SRTM ASTER Sluoguas
e loilw 3l N T

laglejle Jl 03 gl radar las Jila ASTER o,lsale o3> i
Ol pwlyo ;> DEM (glyl>

USGS NASA/USGS METI/NASA &9 9 Mg

Vaas Yooy v..q el Jl

o Veee o Qe o Yo S cd>

DEM coxo

¥ o) AP LY
- - - (e 1)
Ske 9> 408U Jlod ax )3 £ > AT U Jlod a5 )3 AY Dlbey pdaw

g b) s S ge b bl

"
o (bl sl Shy &

Lsgs 0 (ypols) ol (5] (3olie

35 gl ool
(DEM (cloaiis Lo ol (sla o3l cole

Ol o 9 ©)log olazdl wyljg :METI
odocie WYL olad 5 63)glen (Lo olojl :NASA
oo YL i e Lol :USGS


http://dx.doi.org/10.29252/jwmr.10.19.36
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.9.2
https://jwmr.sanru.ac.ir/article-1-806-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.22516174.1398.10.19.9.2 ]

[ DOI: 10.29252/jwmr.10.19.36 ]

4

E F2ZM00"E S2°S0'0"E 33NWO0UE 51T100ME 33T200ME
E'“‘ 1 1 1 1 1
I h
- x| =
=4 M=
T £
& !
z z
Z L=
=1 :
= ;
e by 5
g =
=y ==
2] o R LR {1, i
£ L o
A i
- - ¥HA L B f— z
.-? 0 5 10 2 3 au L ;
& T T T T T i
- S2°400"E S25SQ0"C 53Y0N'C RICICWME E32000"C ™

WA bl 5 5le0 1N 0)lod /omd Jlo 50l 039> o yte dolidimgly

S2400'E S2°SIPCUE SATOCE 53°L0'0"E S3°20'0'E

g
& M
G | Gt
Lot . f

5 .l o |5
= ?
= J L2
= b
o el
g "
”
¢ £
= re
27 &
o B
-

[~ ailat sy z
£ =
& feui) e
o FAAY - Bl o
o }
= - rie o i i =
= 905 10 w0 0 £l LE
=) -
i T T T T T i
- SEMO'C SP00L S5P0OTE S3FI0OMC S3°Z00C v

DR SIUANOTE S3V0ME SRVLODCE SETIONMTE
1 1 1 1 1

E .
i = =t
| = A
N | =

= =
© I J B

[ iy . e e =z
z L. ’ =
= feuis sl o
A - TRAA K . J ]
el L L
= FY c il [a— im =
= 9 8 W P 3 Il B
3 3
b T T T T T iy
55 FIHFOOR S2OYOUE RATONTF O RATIONTE SRTI0NOE =

(z) GTOPO30 4 () SRTM (l) ASTER o)l (008, Joo - S5
Figure 2. Digital elevation model ASTER (above right), SRTM (above left) and GTOPO30 (bottom)

iyl ee8y Jdo il eolatul L SWAT Juo Tl > .l
YW U Yee) Jho jl o8l glaodls 4 4545 L ASTER
Sy Jae gl Warmup laie 4 Verr Jlo g 0d 1]
s SWAT-cup jl38le s 51 odlaiwl b (e A a3 S
L SWAT Juo uizmed A (SrwCousy (Srialy Jde
4 GTOPO 4 SRTM  clasyl o58; Jdo g3 ;I oolazwl
() ) ale (iloand balys plo g el 12l
(V) s a5 jlai > cob S add ceuldl glaodly
Gy HRU G5 0 oo clpl dojpe aw o gy
5 SB (il mlS 5 S5 polia S 38 by
CBd dopd Ve g Ve ¥ i 4 iy A SO b
ulps 5l Je (rwions g (ouwly gly (F) S abli
A edlawel p-factor 4 r-factor PBIAS NS R2 ¢ L]
2 ph NS oo et Colidiar (e U Su NS o ke
I Jols ol asl 55V jhde 4 NS cps e
O ‘_’ﬁ R2 yps (Y daly) conl Jloyedp (o ,b
ol Va4 o5 polde oS o0 o V U s
Ml o slodnlive g oud (gilwdud polie yidy cilas
oy gl b iliel 3o PBIAS Cops (Y daly)
slosly & cuns 1y osd (giluwdnd (glaodly Sl b_«)}:n

i U ojg 55l B s gy S i ¥
Sloogas Jols Ly cleYlbl fpusan g Videovs
Seiasn 95 hasblo S o w5l (K3
clllas o)) ol 5 btk gamls 1 JT osbo
ol (reb glio JS 0ol 13 VB j5ul (soje> sas
5 drd o5l

Sl LN e e b (LSl ) als ¥
S5 3blio g (2l (65,038 (> (55,9laS (& ye (JKix
A g VY FIAY FAVR PEVR colus by iy
A ke il anb il o)l 5l 35 ds

@l (Friyliel 5 (iwly (lp s yiag i sbrodls b
ool Gl oyl Gl eas A3 Lo gilwdnd  Je
buwgie Gygar YW B Voo ol gly o5k
5 oalaswl ol8 o oKiws! o wilale

= 2L, g SWAT Juo 51y

ojp> (Sidor gl wbil wlp GiS ol
ATCSWAT o 5l DEM il ¢ &l yuuis o ol
ol odliiwl V+/Y 559 GIS jlj8le 5 adldl VoY 559


http://dx.doi.org/10.29252/jwmr.10.19.36
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.9.2
https://jwmr.sanru.ac.ir/article-1-806-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.22516174.1398.10.19.9.2 ]

[ DOI: 10.29252/jwmr.10.19.36 ]

SSiPaske Gilwdnd g (2B) ogb) slaJre S e Sl

(F dayly) el

stl_Z(Qr_"—‘@S)z
(Qm il _Qm)

. [X @mi-Qm)@si-Qs)]°
%, @Qm,i-Qm) T, Qs —Qs)

2.[om —Qs|
PBIAS =100* =L

>.Qm,i

odld PX s s aop RE dbly pl o &
(s Yo DEM | e DEM plo b osds (glwdns
Gl (5350 Ve DEM L o (gjlwand polio P30

o9 15 Sluoguas i y2 DEM 1

Voo SIDEM aiss Sl cdd clynss gl (Y) Jod>
o a3 ol 1) jol ojes Cluogas p 1y Veee b
Gl 0 (gl SWAT  Juo dlowgay

de Ll jas Cgllas Jlide g ad o i gloanlie
e (35 Ll g 08 (g0l Sy (e 9 Cute

(V) sy

(V) aat

(F) sl

(450 oSl yin) (slosalin (03 :Qm Lailyy cpl > S
@ (b ceSepie) Giloand (> s
b oo (Al p Ko yio) (slodnlin lawgio

EW)l (ohy Jro spe Vo S > 4 ey b
4 DEM oyl b jlodns j| Juob mbs ASTER
5 <8)5 )8 S DEM 90 L awglie (sl slive olgis
Cans S omd glod 1o)d O (gabaly I odlawl b
V+) b awlie ASTER «

RE (%) =100* (Px —P30)/ P30 (8) 4k,

DEM aiss SlKe s Ol yuss cov SWAT Jao b 55ul 0550 Sluogad duloee -V Jgan
Table 2. Calculation of the characteristics of the watershed using SWAT model under spatial resolution changes in

DEM map
(y+++) GTOPO (20 4+) SRTM (5% Y+) ASTER 059> Oluogad
Yy Yy Yy 0)6> ) Slasy
Vay VAY Y HRU slss
YVY-VY VAPV Y- 000¥ (HiSa) Colus
YE/YY Yo/vyY YV/¥ G (ke
Ala) YA yy-. )l Jslas
YYYY Yys-. YYVY ) eyl xSl
Va/of VA W/AY ‘m!,ﬂ_u,s); oSl
<Y \as Iy al)] ges :Sle

2 3 (V) ohlSen ¢ Sivasena e o (LS (65 e
9 G ol ogde Bl WST padge ul 095 BudoS
2 e 398 Giog 3 (V) hes 9 o 5 (V) oyen
Jie ot zols 5 DEM aiis e cdo b
pae p Sy ple Gl oS wob e SWAT
ol 5 1) s g Ll e 0 cand 5 )] el
Jie g5 e 31 005 i dal ] s (F) USG5 e
olis |, GTOPO 4 SRTM ASTER _elis) _esd)
i g3 3l o gl el ganlyl ol o] )3 a5 s e

2,5 (g i cals SRTM ASTER

GBIl 298 (oo oamliie (V) Joio )3 &S (g pghalen

Syl » wey JB Ol DEM aids ple Jusy
LidlS b HRU slass Lol 555 o5 odaliio Waojonysj dliss
el sl ored e (£alS Rl uS céd
o Sl b el @wSlas 5 Jils b (50 Al
SO b g padits Cyguods Vore B Y I DEM S,
alpl Gos (1Ske 5 4oye (1Kke g Rl Jad dal,
layialyl cpo g sl (il e ey wli8l b s
5 Jilis g colwe HRU slass e ool )l (V) Jgio
Cowlws DEM - SIG aca cd o gl oSl


http://dx.doi.org/10.29252/jwmr.10.19.36
https://dor.isc.ac/dor/20.1001.1.22516174.1398.10.19.9.2
https://jwmr.sanru.ac.ir/article-1-806-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-12-18 ]

[ DOR: 20.1001.1.22516174.1398.10.19.9.2 ]

[ DOI: 10.29252/jwmr.10.19.36 ]

g

WA bl 5 5le0 1N 0)lod /omd Jlo 50l 039> o yte dolidimgly

ICSWN 3600

/ ~N— GTOPQO30
SRTM

% X
o \—
(-
\..\-
\ \L 52°400'E 52°5D'0'C S3°0N'C 33°L00'E 517200'C

CANDE SIUSO0E SUUUUE SICINME SR I00E

36710

ETRINS

=
=
a2 ¥
2

s s e

SWAT Jao b anlpl pone (gjloaunss p DEM 1Ko cds I ¥ s
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Figure 4. Comparison of simulated discharge with three DEMs for calibration and validation at Shirgah station
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Figure 5. Changes of relative error of average monthly discharge (a) and average total monthly nitrate (b)
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Abstract

Digita Elevation Model is one of the most important data for watershed modeling whit
hydrological models that it has a significant impact on hydrological processes simulation.
Severa studies by the Soil and Water Assessment Tool (SWAT) as useful Tool have indicated
that the simulation results of this model is very sensitive to the quality of topographic data. The
aim of this study is evaluating the spatial resolution effect of three type's digital elevation model
such as ASTER (30 m), SRTM (90 m) and GTOPO30 (1000 m) on the uncertainty of results for
flow and total nitrogen simulation. With increasing spatial resolution of 30 to 1,000 m
physiographic characteristics such as the number HRU reduced but the average slope and the
average minimum and maximum elevation increased. Furthermore, the channel drawing is
heavily affected by the spatial resolution of DEM. The Best results of monthly calibration and
validation are obtained in Shirgah station for ASTER digital elevation model. R2 and NS
coefficient obtained 0.71 and 0.68 for during calibration period and 0.70 and 0.54 during
validation period, respectively. Findly, calculated relative error of SRTM and GTOPO30
simulation results compared with ASTER. The results shows that the model overestimated flow
and nitrate by increasing spatia resolution 30 to 90m and underestimated these two parameters
by increasing spatial resolution 90 to 1000m. The results of this study showed that the accuracy
simulation of discharge and total nitrate with the ASTER with the highest spatial resolution
presented the best smulation compared to SRTM and GTOPO30 which this is due to the
improvement of important physiographic properties, such as slope length and gradient and thus
better smulation of hydrologica processes.
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