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1 - DEM Resolution
2 - Data Resolution
3 - Digital Elevation Models
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3 - Flow Direction
4 - Flow Accumulation

159

gl e Esl 5 aBl iaS DEM ods (S5
gl &S s S gl b as e b s Sl
Siloand 5o et bl 4 2 Wl e Al
r g e 0SE S ST e 50 (U550
Lald g5 onl Sl G s Sl a8 5518 (6 8
L gbath o cod Bl Sledbl gy ot e o
Sl b ol sbadie 5 Shes 5 pns il
e 3 DEM S8 0155 3 s &2 G225 ol o
2l s el S Ss s ss sl sl e
ol pelantl Sl - AL ok, Je s Shes
5 HEC-HMS Jue addlas -pl (gl p odd Obnl Jube
b e 50,8 Kt aas as > g Slllae glaas >
S sldds wws 3 HECHMS Jde ool OLLS
ol Ll 3 slaay S 51 ol sl s oS 5,8
ool b (Saly Bl s w5 ey S
ol sl leas e (S50 e el
Ll 55 e Jde ol 5l eslazal a5 cils Ol Olss o ol

95 9 3gn =¥
o3l U Laaal T ol 3zl DEM (5, Joils i —V-Y
GIS ;i

b F C\fuw\ ozie HEC-HMS Jus 51 eslac]
ot o mbs do Sl A (S50 b sl
&‘f J}‘ 4.l>-f B ol Lﬁubﬂ d_}-b B W MJ?
e e eslaad (6l s r)"ﬁ Sl S s slaesls b
Sb Jel= DEM 31 HEC-HMS Jae Sl 5 ol
3L el s eslizad VYO 318 05 claaids
5> BDEM 5l eslatl (gl 5 54 g0 OSis Else
Sadls S sy (SiPsess bl 2l s
G dauly 4 mie &S ol Wl s gy
5 0 oo Sl sy rl 3 st sl 2s)s
k:,‘.w‘ ol ebw.w\ )jSJw 6ud\3}§ Cwl L_S‘J” L)’“Sﬁ)b

1 - DEM Resolution
2 - Data Resolution
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Mean Elev Channel Ratio Length (Km) (Km) Area (Km?) Name
(m) Slope (%) g
1934.5 15 1.58 70 142.4 635 Karde
1569.1 4.7 1.30 17.2 37.8 67 Kasilian

Table 1. Physiographic Characteristics of Karde and Kasilian Catchments
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Name Phase NSE
. Calibration 0.83
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Verification 0.81
Calibration 0.96
Karde e
Verification 0.75
Table 2. Model efficiency in calibration and verification
phases
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8 - Flow Tracing Algorithms
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DEM Resolution (M) Tpea (hr)  Tpae (hr)

25 3 42
50 3 42
75 3 42
100 3 42
150 4 43
200 4 43
300 4 43

Table 3. The effect of DEM resolution on the time to peak
and hydrograph time base in Kasilian catchment
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25 9 18
50 9 18
75 9 18
100 9 19
150 9 19
200 10 19
300 10 21
500 10 22
700 11 24

Table 4. The effect of DEM resolution on the time to peak
and hydrograph time base in Kasilian catchment
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Abstract:

Rainfall-Runoff modeling especially in ungauged watersheds is almost dependent on hydro-geomorphologic
data. With the advent of GIS based techniques, over the past decades, to obtain the watershed’s
geomorphologic data, topographic maps and Digital Elevation Models (DEMs) have become essential in
hydrological modeling. DEMs are one of the most important inputs in most rainfall -Runoff models and
also in deriving watersheds geomorphological characteristics. One of the most contributing factors that
should be should be considered in rainfall runoff modeling is the effects of DEM sources and DEM
resolution on the results of the models. 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. In this regard, the effects of data resolution and DEM
resolution on deriving watershed’s geomorphologic data such as sub-basins area, channels and sub-basins’
slope should be well realized in modeling. In this research, HEC-HMS as the event based rainfall runoff
model and two sub-basins with different areas, geomorphologic properties and climate were selected for
studying for investigating the impacts of scale effects on geomorphologic parameters and simulated
hydrograph. Results show that by reducing the cell size of the DEM derived from a topo map, the
watershed’s geomorphologic features such as mean slope of main channel and sub-basins’ slope decrease.
Reduction of slope parameter significantly affects the value of flood’s traveling time in different sub-basins
and subsequently the changes the shape of hydrograph and its simulated peak discharge. Moreover, for DEM
cell sizes less than 100 m, the differences in simulated peak were limited between 2 and 5%. Searching for
finding an optimum DEM resolution of flood simulation in Kasilian and Karde catchments indicate that
DEMs with the cells of ranging between 25-100 m (in Kasilian) and 50-200m (in Karde) lead to efficiency
higher than 70%. This result clearly show that the best cell size for using HEC-HMS in small and medium
catchments is lower than 100 m and 200 m, respectively. Using SRTM DEMs against the topo DEM at the
scale of 1:25000, representing the effects of data resolution in rainfall runoff modeling, led to higher flood
peaks at the two watersheds. Such an outcome was obtained for time to peak, hydrograph base time, and the
slope of hydrograph rising limb. Change of SRTM DEM resolution affected the model output more than the
case of using topo DEM. Decreasing DEMs resolution by decreasing information content of the topo DEM
reduced differences in the model output when using two different sources of DEM. Furthermore, it is
concluded that the extent of scale effect in modeling could not be inferred by watershed size. It was
illustrated that HEC-HMS application in a watershed of more diversity was more sensitive to data resolution.
Using cell size of 100 m and less could guaranty the result of the HEC-HMS application regardless of DEM
origin and size of watersheds. Finally, the important conclusion can be drawn from the present research is
that the information content of SRTM DEM is not nearly similar to TOPO DEM and almost is higher than
that; therefore it needs more consideration and some improvements before applying for rainfall runoff
modeling in data sparse regions.

Keywords: Scale effect, DEM, geomorphologic parameters, Rainfall runoff model, HEC-HMS
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