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ABSTRACT

The purpose of this study is to evaluate the applicability of UK design flood estimation
model, FEH—ReFH through rainfall—runoff simulation of Korean watershed. For the Nam
stream watershed(165.12kn), the model was calibrated using 6 storm events. The
watershed and hydrological characteristics for the model requirements was prepared by
developing input data pre—processors based on open GIS. The parameters of rainfall loss
rate and unit hydrograph were calibrated from the observed data. The results can be
used for improving and standardizing the Korean design flood estimation method.

2013 64Y 6¢ 7,‘:. Received on June 6, 2013 / 20133 8% 19¥¢ <A Revised on August 19, 2013 /
2013 99 3« AAkekE Accepted on September 3, 2013

* 2 ATE FEWEH EHEATARY ATHIAY(117]182C006)0 o3 FAE S

1 A=gstn *]@]ﬂﬂ’\]i%%fi}i} Dept. of Civil & Environmental Systems Engineering, Konkuk University

2 =AY AT AR AT Water Resources Research Division, Korea Institute of Construction Technology

x Correspondmg Author E—Mail : kimsj@konkuk.ac.kr



of=e] MAT4 ARYE FEHRFHE] FU A BE B/ UAT otast e Uy

B

69

KEYWORDS : Rainfall-Runoff Analysis, FEH-ReFH. GIS. Ungaged Watershed, Design Flood

AR, = ]‘F o] Q7Y T
N E S Hst G % A wet e E=
7S etk (Hong et al, 2011). 7]
A 5 el ost A Axk 53 Eoll= olefst AFYHAR] 5ol Qo] F
ot vt A, o5 1 A7ISh debd o=} 7247 W A5l s AFHE
A, BE 59 186 wE:H A9o] Eol glof & FEo T FHT GISQ Wy} XA = A
7 ARAAA S Beskal Sl oA 2 zto] 5| o] Fo|A WA Fo] A &
A ALEELS 7 A9 A S e AeslE ARl 4% GISET-¢f
718t ol E et e sl A =28 (Digital Terrain Model, DTM)
FH A oA B AYIE] 2 AT T S RFE FHEHEE FEIy NS A
AR EAlE et Qlo] AR i Fo] Alet, 1 A¥3E a3, a8z, B 9AE
Hask Aot olgldt FuElE WA oz Uehd £ Qe SFRYol 9y Hg
e el dish Av—f/= E4e o] th(Park et al, 2003). J=2] T4
AAEte] Aget FFREFS Aol A3 A WHE 7 Z)EelA 5 AP
ofof SEARE HUjo] W T4 R Yol (AFFE A 2233, {9 -’FEZ}E 9 E4
HAIS #9 B % 35 AsTE gl /7 ) FEst A8 AHE AlFskal glo,
froos Ry A & Q= T At o 712 FHAQ IES wiAste] BE
go] ol Aot (Lee ef al, 2011). el diste] e HAAZTTEF *&@O] 7Fs
—fiE A digt drE ATEY, 3 545 HojFa ity weA vAE /9
Park et al(2000)& A5 F9o il o AFE F Sl TTE A “o“ﬁ% g
HEC-HMSE o]&ato] 5ds A, =4 FEO W2 Fio] mAS ool EI =
TTEY vl FAste] SR AARC LT 97 SeiEo] ofo tigh Al Sl= g
29 #EI7sAE AN, Choi et AZTTEE] H7F 55 ARbehd Fid] HES
al(2002) Y= 141?173 e HEC— FQ/do] qlrkar Azt
HMSE 28, T5%<= 2Halth Kwon et wEbd 2 Aol s AP RAAE
al.(2003) & TOPMODELJJr Muskingum 71§ (Geographic Information System)2] %1€
< dAlsle] MHFAY FrRERAs A A5 FE ARE =9 TRy
A&FAaL, Lee et al(2003)& WMS HEC-1 (FEH-ReFH) o] #]-&ato] fJHfe] Ll
23 o]&st Akd 799 AdSrHskE WA (165.12km o] 2343 S9AP e
ATy = HZol= Joo and Lee st Ze—FEdA A4S AAEITh A9
(20117} 5% Foell dist 55 S 4 ¥ #EE AHAF L GISee] AAE B &
3] HEC-HMS<2} FEH-ReFHE H|mw ®X3s} gy HYAFE2AH, FIHTE FIHAT,
7% i) FAYE, FHEEy, HTAAL 71531 T 7IE
99 FEFS s 9% FYRER sk W {FYE5GJAAE FESIITE g EoF
ol JEAEES AP #AdE, S AR Fab), 7IASEAEY, THE0, AR
Z25Y FEHoAE AmEe] trE AHAS T, EARSH 5 99 R sk 9§95
I Yk FEREYE S s T2 i ARIZb= gy Ao YRR fEETE,
TEE 998, FEAX, FG9B8AE HAFSA CN & oAl Aks Fetsiglon. ofof uhet



70 Applicability Test of UK Design Flood Estimation Model FEH-ReFH to Korean Namcheon Watershed

Total rainfall
l \,w-P Net rainfall
Initial soil moisture Loss Rauting
Cini . model model
(Criax) (Th) = Total flow
Initial baseflow # Baseflow model J
BF; (BR, BL)

FIGURE 1. Schematic representation of the
ReFH model (FEH supplementary report,
2006)
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FIGURE 2. Schematic description of loss
model (FEH supplementary report, 2006)
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TABLE 1. Landuse of study watershed

7Y T A A SEX ME EN| = LEX| =9
Lizg HA (k) 165.12 3.64 26.04 130.92 0.91 0.74 1.45 1.42
= (%) (100.0) (2.2) (15.8) (79.3) (0.5) (0.4) (0.9) (0.9)
TABLE 2. Soil type and area of study watershed
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TABLE 3. Watershed characteristics of study watershed
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XEEN Area Watershed area (km2) FIHA 165.12
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FIGURE 6. Preprocessor and ReFH model
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TABLE 4. Watershed characteristics of study watershed

Parameter Definition Sensitivity Value .Ra& Process
Min.  Max.
SM Mean soil moisture in depth 3.08 0.90 6.30 Loss Model
To unit hydrogrfhpr:)“me to peak 205 091 637 Routing Model
BL Base flow recession constant 2832  9.05 63.41 Baseflow Model

(or lag) (hrs)

BR Base flow recharge (CMS)

Medium 0.89 0.46  3.24

Baseflow Model
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TABLE 5. Result of model calibration and hydrologic parameter assumption, ( ):

of runoff ratio

Percent

Storm Event 09—Jul-09 15—Jul-09 20—Jul-09 05-Sep—10 11-Jul—=12 16—Sep—12
Rainfall (mm) 59.0 68.0 59.0 88.0 139.0 192.0
Duration (hrs) 8.0 13.0 18.0 19.0 39.0 36.0
Intensity (mm/hr) 7.4 5.2 3.3 4.6 3.6 5.3
Peak Flow Obs. 71.64 138.00 101.90 157.31 52.42 799.49
(m3/sec) Sim. 71.45 134.04 109.59 152.61 63.66 790.07
Obs 09Jul09 15Jul09 21Jul09 07Sep10 15Jul12 17Sep12
Peak Time ' 09:00 06:00 11:00 10:00 13:00 15:00
(hrs) sim 09Jul09 15Jul09 21Jul09 07Sep10 15Jul12 17Sep12
' 08:00 04:00 10:00 15:00 02:00 13:00
Total Flow Obs. 24.2 (41.1) 50.6 (74.5) 40.7 (69.0) 56.7 (64.5) 81.4 (58.6) 186.1 (86.9)
(mm) Sim. 25.2 (42.8) 52.2 (76.8) 37.4 (63.5) 58.9 (67.0) 80.0 (57.6) 179.6 (83.5)
R2 0.82 0.74 0.75 0.83 0.58 0.77
RMSE (mm) 0.2 0.4 0.5 0.9 0.3 1.7
NSE 0.71 0.77 0.60 0.81 0.54 0.99
o;v 1 AR (D) ol A5H frZgolth T3t TRl st A5 Rojxfols 2A
B Ay, A2 me] HEGeko] xjoli= o= 1.00~3.30mm4 WS, FFeoMe=
BN 0.19~7.69m/secd] WIS, ASo 1.{40~6.50mm94 HAE HERD el mE
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FIGURE 8. Comparison of observation

(f) 16 Sep 2012

and simulation hydrograph
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