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Rainfall Correction of Radar Image Data and Estimation Runoff of

Urban Stream using Vflo

Bo—Seong Kang, Sung—Kee Yang*‘ Yong—Seok Kim
Department of Civil Engineering, Jeju National University, Jgju 63243, Korea

Abstract

This research aims at comparing the accuracy of flood discharge estimation. For this, we focused on the Oedo watershed of
Jeju Island and compared flood discharge by analyzing the values as follows: (1) the concentration of the lumped model
(HEC-HMS) and distributed model (Vflo), and (2) the in-situ data using Fixed Surface Image Velocimetry (FSIV). The flood
discharge estimation from the HEC-HMS modéd is dightly larger than the Vflo modd results. This result shows that the
estimations of the HEC-HMS are larger than the flood discharge data by 4.43 to 36.24% and that of the Vflo arelarger by 8.49
to 11%. In terms of the error analysis at the peak discharge occurrence time of each mapping, HEC-HMS is one hour later than
the measured data, but Vflo is almost the same as the measured data.
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= oo j¥ L HE5e 5o
olow] 1 w7} qigskdel m
o o B2 )7} bk Sk olsh e Afs) R
U QLY R AL SR Fol) S151e] £k
B2 AA 2o B wdu} oibs B3k 9lek
(Kang, 2014).

AFes HA5es 9 5935 5 A4l o

& leFEo] 9low, A4 5494 HlEe] A5l 9
ATl Qlof TpAPF R It wlal|7} v S| 2
A5}a1 9leidung, 2000). THA ol SH 2 kA 4]
2 AR ok vtk §9lEl X2 K2)d B4
2 Qs FpAlsRAE Bl QPR oA
stoh, 20079 &3 ey 141% A1 ©F 1,6009] €12}
Al et ofujet 14139 Qs BAT
HE Al et <l *‘Ol =k HH"JO*EKYang, 2007)
Z| L ShepAr AA) o]l =500 mm o|Ake] A=%.

¢

]
Xl

4

Received 30 November, 2016; Revised 29 March, 2017,

Accepted 17 April, 2017

"Corresponding author: Sung-Kee Yang, Department of Civil
Engineering, Jeju National University, Jeju 63243, Korea

Phone : +82-64-754-3451

E-mail : skyang@jejunu.ac.kr

The Korean Environmental Sciences Society. All rights reserved.
@ This is an Open-Access article distributed under the terms of the
Creagtive Commons Attribution Non-Commercial License (http:/
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercia use, distribution, and reproduction in any medium,
provided the origina work is properly cited.



g
o

T

1
o3
il

o]?&
=
s

lo

"

Y

N

Ral

He

>

&

I

>

1o

R m%ru
O
o r

B OE\'L
]
]

N O
3

N
ox
L2 o

B ool o
2
a
I
i
h=)
of

{

ol
—

[
L
a
s
% oZ
2
o 1
o ne
(L o
P
[e)
) o o

32
ol
ol

ol 2 ©

fo &t o
do offt ot o 1 o N

o Loz
ok
Of
e
off
27 fl

I
o
)
2

Fasic,
dold Ass BT AT Fo
UK B4 AP A B

oX
o

o\
Hu)
it

:
i
i
g
o
e

4 o

il
il
of

[¢]
=]
-

L

g
we,
_}I_‘

<
Inl
N
&
o |o T A

3 ngg B A

o
il

T
filo ki
off Ol'ﬂ,
ol
= 1o
)
jO 1T

)
:
N
L
et
)
o
N
i)
H
ot
i)
I
El
_?L
2
)

9]

Kl
R
Ol
Rl
it
J {
nx
ox,
o
S
1%
_?L
s
o
s
rr

= 3

-2 AISIIT] Hong et al.(2006)-2 Vflo &g e

BT AP AT B glstel ouss
17 SHA] > HEC-HMS =3 2] Ao} vlasiel
o Vilo 2g& F&3] 28 4= e 2sial
t}. Park et al.(2007)-2 &o]E] 799} Vflo 23S o]
Boto] FRES hastel o uiee) WYL B
mojA gebdo] wthe AYE Atk Kimet d.
(2000)& Vilo =& A U B4L 55

o] A4 gholl whel SETAS] Fejrt v
W3l ATE A1) Eulogio(1998)+= Kriging 7]
%7} Thiessen 715 olg-3lo] ARFHSARE
T7HA o7 B A o1, Goovaert(2000)+= Kriging
71¥H, Thiessen 7151, IDW (Inverse Distance
Weighting) -2 o]-8510] 7--2pzt o] 83+ 490}

Lo

484
o Tl waol] o3 2 APSHL glout A
AP Aaol Bye] YIS LA o A
o giet.

B Aol B Y BT T A

MY JHES ol7] $Ite] Folt] AR
2= 75 Hlo]El 2 GIRYIYS Falo] mAgel

8 T
=

RAIDOM 7|W& 2gslo] doje yna
(CAPP)ZRE] 4|5 w4310 2|wal foje] A
oL APl on], AFSFUZARAWS) S
g HHZFY 7 A RA T AFSAAAT T
of| A Al T40Z FAT|E F(FIV : Fixed
Surface Image Velocimetry) 9} v] - 2418} Tk,

21, PO SR U
AFE AL Faido] e 2L AUEAS 7
A3 glo] TR AL o] B2 ok AA] |
W

HE A8k lem, diit
ofl $]8}aL IriKang, 2014).

2 AFelde Ede sk A B ey
Ul Al shd Wil ojsf sl e Qe e
A7 oz AstAriFig. 1). =32 4]
A5 WS 24T A oA 44.64 ki, =
#F 20.56 km, 7B 2.17 km, BA75= 0.1062
A= K Table 1).

2.2, RADOM 7|HZ &8st ZRKle F

RAIDOM 7|92 FHAHRE EA FA|Holg =2

Hglel= 7o R, Ao = RE =559 RGB AJE

£ S0l 82 Arl A= Wg(Mapping)ste] &
g’\_ e}

g FAIHOIEE A& 4= Atk ol omA A =9 H

ro
N

0
e

o

DEM (Digital Elvation Model)-2 A-8-5}o] 714 o L 7 gAle] MARS RGB 23FH0~255)0] uw}
2 oS3 A Bl 24T o5 W 24 16777,21671¢9] glolEE UEhd 5 gl a2
Table 1. Basin characteristics of Oedo stream
Stream Area(km) Length(km) Mean width of basin(km) Shape factor
Oedo 44.64 20.56 217 0.106
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JEJU ISLAND

Oedo Stream

Fig. 1. Location of the Oedo streamin Jgu Idland.
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Fig. 2. Event rainfal analysis of raw forecasting data based on CAPPI radar image processing.
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Table2. List of using Vflo parameters datain Oedo watershed
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Classification Input data Transform type
- Flow direction
L ) - Slope

DEM (Digita Elevation Model) - Channd width
- Embankment slope

Land use - Roughness ASCII
- Impervious
- Hydraulic conductivity

Soil map - Wetting front suction head

- Soil depth

- Effective porosity
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Table 3. Observed discharge of Oedo stream
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No. Time of occurance Rainfall events Antecedent rainfall

1 2012.07.18 ~ 07. 19 Typhoon "KHANUN" X

2 2012.08.23 ~ 08.24 Severerainstorm X

3 2012. 09. 16 ~ 09. 17 Typhoon "SANBA" X
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Fig. 3. Comparison different type of areal rainfall analysis.
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Fig. 4. Comparison different type of areal rainfall analysis.
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Fig. 5. Comparison different type of rainfall anaysis.
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Table4. Compare the discharge measurement of rainfall
Events FSIvV HEC-HMS Vflo
Typhoon Peak runoff (cms) 177.19 202.75 187.70
KHANUN Peak time (Date, hr) 7/18 22:00 7/18 22:00 7/18 22:00
Severe Peak runoff (cms) 14353 195.55 152.98
rainstorm Pesk time (Date, hr) 8/24 14:00 8/24 15:00 8/24 14:00
Typhoon Peak runoff (cms) 330.82 488.03 370.64
SANBA Peak time (Date, hr) 9/17 09:00 9/17 09:00 9/17 09:00

VfloZ BEA3$H A5+ §3Fo] 9.45 cms, 6.58% I}c} AF
4= ATH(Fig. 5(B)). S AHHF of 7 7 T Al
7H2- 99 17 09X 2 FYsld o, Vilo 5% 4
Zhol W= fego] ulal 39.82 cms, 11% e} A=
AeH(Fig. 5(C)).
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