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Flood Runoff Analysis for Agricultural Small Watershed
Using HEC-HMS Model and HEC-GeoHMS Module
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Abstract

This paper documents recent efforts to validate the GIS-based hydrologic models, HEC-HMS and

HEC-GeoHMS by the US Army Corps of Engineers. HMS and Geo-HMS were used to simulate storm runoft
from a small rural watershed, the Balan HS#6. The watershed is 3.85 km” in size. The watershed topographic,
soils, and land use data were processed using the GIS tool for the models. Input parameters were retrieved
and calibrated with the field data. The simulated peak runoff, time to peak, and total direct runoff for twenty
three storms were compared with the observed data. The results showed that the coefficient of determination
(R?) for the observed peak runoff was 0.95 and an error, RMSE, 3.08 m’/s for calibration stages. In the
model verifications, R was 0.89 and RMSE 6.79 m’/s, which were slightly less accurate than the calibrated
data. The simulated flood hydrographs were well compared to the observed. It was concluded that HMS and
GeoHMS are applicable to flood analyses for rural watersheds.
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Fig. 1 Balhan study watershed

Table 1 Geomorphological characteristics of study watershed

Flow : ; Stream
Watershed Area Shape length Relief Reh.ef Slope frequency
(ha) coeff, (m) (m) ratio (m/km) (ea/lemd)
Balhan HP #6 384.6 1.562 3.088 246 0.09 1493 0.97
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Table 2 Stage-discharge relationship at HP#6 station

Station Stage-discharge relationship R?
Q=921690""*  (1996~1998) 0913
HP#6 | Q=133560"%% (1999~2000) 0979
Q=276490"**" (2001 ~2003/6) | 0.969

Q : Discharge (m/s), h:stage (m)

Journal of the Korean Society of Agricultural Engineers, 45 (6), 2003.11

JAAAE Table 29 #ow, Ax¥ AGAS
.013~0.9799] WY E Holx ik

3. HEC-GeoHMS Z&

HEC-GeoHMS XEE2 vZHdUS Army
Corps of Engineers)ell & 2000 2= L.
o, AgHE GIS 43S 7H #2738 98 7Y

we XgF7AE He) 2EE HEC-HMSS <
w8t Y F5FA olfHEE AAHN

HEC-GeoHMS+ ArcViewd #AR5Z HEC-
HMSY dPA8E TF3he dl o]&5w, s
2] (Data management), A¥AE Al (Terrain
processing), F3AEA¥|(Basin processing),
HMS E¥XAEHMS model support) 59 EE

2 7499 3tk o9 Fig. 3& GIS A8 A

#3h= HEC-GeoHMS FE% %—’F%"E FA sk
HEC-HEMS R23& dA5le 293 macE

HojF3 Qi

121



HEC-HMS %33 HEC-GeoHMS R &

Overview

Watershed Hydrology

Grid Format
SHG & HRAP

GIS

< Raw (‘Iﬂ)alu o>

U

S~ (Arcinfo)
T i Y
k
80 Gridded
’g ‘ uyérologk
- ' Dits
e r A
HEC-
L ]
as ™| GeollMS »m-» -
i v Grev) HEC-HMS
-
Watershed &

River
Characteristics

Spatial T Y
Dutabare e ki, !
HOC 1
N, staraso !
LusTse |
Rezor 4
Rankl 1
)

Fig. 3 Overview of GIS integrated hydrology program
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Table 3 Calibration results of the HEC-HMS (HP#6)

Event Peak flow (m%/s) Time to peak (h)
Observed HEC-HMS Observed HEC-HMS
960704 6.759 3.057 7.83 8.20
960723 3.984 10.503 14.00 13.20
970704 6.125 7682 13.50 13.10
990709 2.984 5055 4.00 520
990801 3.254 3168 4.70 430
990923 1.391 4,645 1517 15.20
000626 1.312 1.204 14.10 15.10
000722 47.575 41.807 8.68 8.20
000820 9.233 7.159 9.00 8.60
000826 13.275 14541 17.17 17.20
000915 4713 5449 12.75 12.80
020722 8.224 7624 20.83 2081
R squared - 0.949 - 0.986
RMSE - 3077 - 0572
2o Y& HAESGItE Table 3& 59 A3 FHEE 45X9 dddE Ued Aot
£ Jeh)d, Fig. 149 Fig. 1565 IFA0 A Table 404 8 + SIxol, AAE 2 A
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Tahle 4 Verification result of the HEC-HMS (HP#6)

Event Peak flow (m%/s) Time to peak (h)
Observed HEC-HMS Observed HEC-HMS
970625 21584 9.984 10.00 950
990905 1513 2.834 6.00 5.20
000629 10561 10.687 129 150
000804 10.963 6.703 400 420
000824 6.356 9.190 1450 12.30
000831 1618 2.921 783 8.20
000914 0.922 0815 1333 1350
010730 55.804 40.176 117 1.80
010813 19.400 8.877 20,00 21.00
020827 2,634 2.101 550 550
030627 23552 21,296 33 340
R’ - 0.8932 - 0.9792
RMSE - 6.786 - 0.785
239 YE4Yst HEAT) hsted 2tz Abg V. 29 % @&
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