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Fig. 2. The watershed location, streams network and
DEM with 50 meter resolution of Karde


http://www.cgiar-csi.org/data/elevation/item/45-srtm-90m-digital-elevation-database-v41
http://www.cgiar-csi.org/data/elevation/item/45-srtm-90m-digital-elevation-database-v41
http://gdem.ersdac.jspacesystems.or.jp/search.jsp

Y40 J:S/Y e)w/vﬁb‘};ue)}i

“Jske G Sl R SLS s et e SLe
ol B sl S e eagdome le
3 sl w5 L OIS | il il 53 31 S 58
el o e clWL S cals 00 b
Lo sl 51 plS a5l etal Cody ot slie 4 b

RGO Y

#o¥ sld ULDEM s 3185 5 el Sl mss () S5
30

- m-ASTERDEM
25

--&--SRTM DEM

n
o

—e—TOPO 50k DEM

Frequency (%)
&

[
o

2 4 6 8 10 12 14 16 18
Topographic Index

Fig. 3. Frequency distribution of Topolindex (30m)

7000 Sl LDEM s 3135 5 axls Jlsl b w55 (8) JS&

35
30 - = -ASTERDEM
--&--SRTM DEM
25
;\? —e— TOPO 50k DEM
> 20
5
=]
E’- 15
w
10
5
0 ‘ ‘ : ‘
2 4 6 8 10 12 14 16 18

Topographic Index
Fig. 4. Frequency distribution of Topolindex (50m)

A VOl LDEM L3 3135 5 atls Sl w55 (0) JS&

35
30 —-m-ASTERDEM
--4--SRTM DEM
25
§ —e—TOPO50k DEM
= 20
5]
Z 15
S
L
10
5
0 =
2 4 6 8 10 12 14 16 18

Topographic Index

Fig. 5. Frequency distribution of Topolindex (75m)

193

535 7S et Ol b (18 A VL bl s ols
ol s s el baaal T oS Slulis gl Al e
Ss AICGIS Larme 53 5 D8 oty 5 SN 51 eslinal b o
53 LaDEM i plas s (gl 0Ly o Cili) a5 5 0L
hmlone b gl 3 ol 0 sl Cilisie s 5 5l
o2 d=Ln(a/tanB) ala)ly 3 b Oy o i A5

0 o [y 1S 55
o Ol 4 S (§35lsm i Ol 55 S5 &S shailes
b Sl 1 E ey 555 Gui>s opl 5> TOPMODEL
5 oo sl sl 5o) Jue SIS Lasls las e
Sy P Sy g TR S U I CHE TS
g s Lol b 5 e Ll 5aS busne
SRSy parld s gLl Gl 5,8 IS8 S i

L=y

S 5 als Ay

ools OLES Ciles ok sl 5o B S5 parle mss
@)-93 ol c)‘.} Ql.;u Lh‘}g.w U'v.~\ ).)45))-1@[».& C,\.w‘ ol
L;bbql;,'wcu;tmiw.h;l;m:u»u@b\;
eb).,\z-.d)b):w\" )ljiasgjl.w JL:.:\ (51)\4;45(,.*3)5&
Al NG e sds 4 2855 Jeku slal 3 5,8 e 413 0-A
S S ke slal glsl a3l ge aan 55 il o W51V U
eb_}Jou)Jg‘;ﬁju&ué‘)\béw‘)b%o)bﬂ\"
SWLDEM I xiy Topo-DEM (gl3l 4 sl sl Vm_j}iu
S el of K5 ar 5 Ll AL s SRTM 5 ASTER
3 SYLASTER 5l Jols a8 (g 20 Vo Jsha sl 5o
4 53 Aab e TOPO 5l ol 4 4 K353 5 SRTM
~* 2 ASTER 5 SRTM GLDEM | lol- axg 3l
Mas e Vor 5l S5 Jske slal s il Gl
Sy serls Wy bl Cilises le Ole Dl
LoaS 558 o abdle JISKEl e 55 dil o Sls sme



Ao e 5 0k 2o

o s s Ghle Jold ) axrps V0 U gl
Sdol e 5l aiy (Uibe o) 30 wss
Sl piF 02 spp U 55 e GLDEM
@35 B S Ll case il mle s i
A Sl G0 Co 8 SIS s pals Gl
ke sl gl Sl VY ) sl IS illas s, S
JB Shes e Yoo ol slal 55 5 asl a5 Ve

il _as Ao

(e 00) s mlin 53 o Glol 2 w558 (1) K

16

TOPO
o SRTM
- = = ASTER
12
;‘ 10
£
)
s 6
4]
2 |
0 T T T T y
0 10 20 30 40 50 60
Fig. 9. Frequency distribution of slope (50m)
(o Voe) cilos w53 o 13 w559 (V0) JSK3
12
—— TOPO
10
a, 8
3
2 6
o
= 41
2 |
0

0 10 20 30 40 50
(4253) s

Fig. 10. Frequency distribution of slope (100m)

(in Yoo) il sl > oo Sl w8 (V) S
16

Topo

12 1

(%) gl 8 wuo 4
©

IS
L

0 T T T T T T
0 5 10 15 20 25 30 35
(42 53)

Fig. 11. Frequency distribution of slope (200m)

194

e Ve sl LDEM s 31555 asls s mss (V) 52
30

- m-ASTERDEM

25
--4--SRTM DEM

—e—TOPO 50k DEM

Frequency (%)
= N
o o

[N
o

2 4 6 8 10 12 14 16 18
Topographic Index

Fig. 6. Frequency distribution of Topolindex (100m)

oY sl LDEM s 31855 pasls Sl a5 (V) S
30

- = -ASTERDEM

25
/‘\ --&--SRTMDEM

—6—TOPO50k DEM

Frequency (%)
- N
(53] o

-
o

2 4 6 8 10 12 14 16 18
Topographic Index

Fig. 7. Frequency distribution of Topolindex (200m)

#0003l LDEM s 3185, 5 e ls S5 a5 (A) S5

20

18 1 - = - ASTER DEM
16 --2--SRTM DEM
14

—e—TOPO50k DEM

Frequency (%)
=
o

5 6 7 8 9 10 11 12 13 14 15 16 17 18

Topographic Index

Fig. 8. Frequency distribution of Topolindex (500m)

L GLDEM 3 ol ol osls LS 4 K0 53 &5 ) shailes
losast o Sl s o D) e e slay
)J ML’@ 4}-}3 J.'G AJ.:.';M cl.«.ﬁ JJ 4.3.-)) \o U . c)'b. )J
3 SRTM LthDEM DL w.:: v”b\f’ Loy ‘US.'LA o)'b.
- s SWDEM ledel s Slsl 3 51z ASTER
23 oS b bsbadsbe Slls dsss e oole 4l
3,50 » ey GWDEM I iy ASTER 5 SRTM (LDEM
Ol ) daly Gb o spdie Sl ol opl el ol

33 55k GLDEM | el s 4 IS5 asls



Y40 J:S/Y e)w/vﬁb‘};ue)}i

Fig.12. Variation of differenc between Topolndex based on
differnet DEM sources and topographic maps
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Abstract:

Digital Elevation Models (DEMS) are one of the most important inputs in most rainfall -Runoff models and
also in deriving watersheds geomorphological characteristics. One of the most important issues that should
be taken into account when using DEMs in rainfall runoff modeling is the effects of DEM source on the
results of the models. At present time, radar based DEMs are attracting a considerable attention in many
earth related fields. Currently, there are several sources such as: Shuttle Radar Topography Mission (SRTM)
data and the advanced space thermal emission radiometer (ASTER) that due to ease of access and free of
charge, have an important role in hydrological modeling and the extraction of geomorphological parameters
of catchments. This paper addressed the effects of different DEM sources: ASTER, SRTM, and 1:50000
topographic based DEM on the topographic index and performance of a semi- distributed model, called
TOPMODEL. The obtained results indicated that by increasing DEM cell size, disregarding its source, the
topographic index inceased. Also, it was illustrated that for all cell sizes other that 30 m there was no
difference between the results of ASTER and SRTM DEM. Such a coincidence was observed for TOPO
DEM for cell sizes larger than 100 m, as well. Results showed that the effect of data resolution on the
average daily discharge, average saturation deficit of basin and the average distance to water table level is
not meaningful. In daily discharge simulation, the performance of TOPMODEL when using the TOPO DEM
,based on the NASH- SUTCLIFFE efficiency index, was the highest and for the SRTM DEM was the
lowest. In flood simulation, upto 200 m resolution, TOPMODEL efficiency was constant disregarding the
DEM source, while its efficiency reduced for cell sizes greater than 200 m in all conditions. It was illustrated
that by increasing the cell size, surface runoff contribution to total runoff, in contrast to subsurface flow,
increased. According to achieved results, the percentage of simulated surface runoff from SRTM DEM was
higher than the other two sources. It was observed that the number of cells of low slope in SRTM DEM is
greater than the other sources, which was concluded as the main reason for this issue. Reducing the slope of
a cell could reduce its potential to carry subsurface flow, which in turn could increase the cell potential to be
saturated. It was concluded that DEM different sources effects on average saturation deficit and water table
is negligible, and these ouputs of TOPMODEL is mainly affected by DEMs cell size. Finally, this important
conclusion was drawn from the present research that the information content of ASTER DEM is nearly
similar to TOPO DEM and higher than SRTM DEM; therefore, between satellite based DEMs, it is more
convenient to use ASTER DEM for rainfall runoff modeling.
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Topographic Index
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