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Flood Runoff Analysis on the Anseong-cheon watershed using TOPMODEL and Muskingum method.
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Abstract

In this study, a topography based hydrologic model (TOPMODEL) was tested on the
Anseong-cheon watershed. Pit in watershed was removed by liner trend surface interpolator. The
DTM Analysis program is used to derived a distribution of In(a/tanp) values from DEM
(Digital Elevation Model) using the MDF (Multiple Direction Flow) algorithm of Quinn et al
(1995). Current TOPMODEL program limits are number of time step, In(a/tanf) increment,
delay histogram ordinate and size of subcatchment pixel maps. Therefore, TOPMODEL is not
suitable for application of large watershed. Muskingum method and watershed division enhance
grid pixel resolution for rainfall-runoff simulation accuracy.
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ol2{ gk #A oA, Bevend} Kirkby (1976, 1979)ell &}3 7i*d¥ TOPMODELS A2 ¥ In(a/tan
8)8l A BEXVF 99U AstsHdl dig dole FHF X} FAGE Aeg A=) o
TOPMODELS] &2 sy FATERYDEMT 22 XNPyolH2RE AARF Z7H3
TEUY Wz Aol Hastch A% TOPMODELS 3%, & #U Az 2384 o 3 -
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= oA, A=Y FUt2 A% FEHMe RASAH S sy A%t F9L 2l A6y
o2 §g3td AXIVE ZaAA £ SA THHY BXE HAHE) wgstn, 2t A5G0 A
o #&F ¥4 44E F4FH7I¥HQ Muskingum 7| & o]&3td HA £ 2FHo 9 §&2&
74 8te] TOPMODELE ol88 F7E F9dx9) #2a40 g Ba4e AEstng @
0. A 2 gy
1. #2321 ¥ g (Digital Elevation Model; DEM)

BAGARFEezE A4H FAN EEH e AVE HYA FERA MR - 29EQ H=
FHARAEZALE FIE7E e 9L dAsIPgon, FPATYolA viEste 1:5000 A =S
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o] &3t 30me grid ¥z FAHE FALEEY S FAYEQ. ©]& TOPMODELY| #E§-A]7]7]
#3844 ARC/INFOE o] &3t 500me] grid Hog AFA sttt
2. A4AR

FAYAZ AR FEL A8 F9 Q29 F#S5L0) dige thiessen FE A & 27 8
A9 ZA¢BEZFLE AAHAL, WAEF FEE AT 2F9 FHEE 989 SA9 A
(1997/6/30-7/8, 1998/7/9-7/14, 8/5-8/13, 1999/8/1-8/9, 9/17-9/24)9] AZA$ARE AAHHPLH,
A fFgollX &8 wHESS 2709 AFHeg EEIHQ FEE WAESY FFE H8HY
1999/9/29-10/32] 7-$-AMd& A st
3. APAEAA

TOPMODEL¢®] 7]&o| 22| o3, EFR Astse AFL ABAS a/tang gl 3 =9
2§ Ut AYAAE FAAZY HYE R gride] I7] Fo wet H L4 siHAde Aolg
vehlie, gride) 2717t Ae4E A4 ¥& Aoz 234 Yok B FYdAe A F9
(500m grid ZAA)oA FEE APAAL 2709 £ F/H(A 350m, 300m)eljA FEE AFAAE
=R =g
4. F4EE

TOPMODELY A& AgAAe] X NTE F237] A8t FALEEFH S Agded U
A grid A9 & - d JHFE 100x1002.2 A@sL Atk B =FdXe 239 FHEA IS
718171 918t A7IE QAHA §ol HAXNE FE FZAE FYETE 8o 209 2pgez B
&3t 242} 300m, 350m2 A HF=7t FFHAAG (Fig. 1).
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Fig. 1 Subwatershed division

m 239 3§
1. AFAHJNA F2

DEME o]&% AFAIFJAAS FTH BZE AN A% 2unEe 3§ EH(flow
apportioning) o] Wl GAWES F(Single Flow Direction; SFD) Lxn]Zx o3z g
(Multiple Flow Direction; MFD) ¢ g]&o2 ozt

SFD ¢312]&& Jenson®} Dominique (1988)7F ¥ 3 ©AH3E 5§ FAYd 723, g8
9 AYPE 259 £F 4 T2 o] o] duEE FE31 Jor dhiey HrleA of
X3 4AE F M Fe FAZ ojFoue JdLE, AP o F FA} FF AFoly wg
Ay Tl st MFD ¢x8l&2 Quinn 5 (1991)°] A|¢d 5F EAYH 2A%T Qay,
F AAAA KT DEV} Be TE We g 580 dHEdE Mdez, B dAFdAE 9AA
Aol F-E BEHI Ue AHERIEE 28] Hstd MFD ¢ &S AEd ot

DEMo 2 R H APJAE F2387] f4side &9 o EAsie pit RES 25 AA & F,
MFD ¢i2|&& o] 838 AFANBJAE FE8tool gth. B AFAMEe F9d) SA8e pit
BE-S AASY) 5t fdHue] £XHo e RE 1EFYE n2dtd A5 e FBE J1A
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T grid 3 39 AA oA 24 $E JHAE grid Bo2 WY, §9 Ay 1%
& AHFEHH 9 £73H71A smoothing &= liner trend surface interpolation 7|¥H-& o]-&3}o
pitE AAHAS

500me] ZHzA7)9] F9¥A NYAREJIAE 65~2989 & UehiNeH, 350me £/9 #1
9] AFAFANA= 59~266, 300me) 289 #29) APAFJAE 59~27.49 g+ Yl Qo)
2. 239 wi/uig 23

APAAE HIREd £ 2¥H S o] & F9olA Y B AFol ti 2o J&& F= Az
< #FaAdem), FFEFAF(To), 48 FHAHSY o AF I (SRmax), A AFFAMY 27] AFL
(SRinit), 9 st=We] F&(ChVe)s MF42 1T 4 Aotk ol WFE FHOE 579 79
FEA U 2 A5 AH3lE AASRon, ARste 2 Weo URE BAS olfsd B
" A FEZHY BAZAd g AFAT(Beven, 1996)2Z 4 AAFHLH, A7 N AARI=E A
Aol ojsf 2ol A FEZHY FEXd T dAFEE vtk 4 B-FEAEC sty
HAstd wiAUFEA Zd & Ao g FFE e Nashe} Sutcliffe (1970)2] E&A 5o 9
3 Aldd RHAEES AASHT (Table 1).

Event 1 Event 5

Fig. 2 Comparing simulated result with observed data
Table 1 Optimized parameter at each event

parameter

Event Day m  In(To) SRmax SRt Chvel  Eff
Event 1 1997/6/307/8 0025 30 005 003 5500 077
Event 2 1998/7/97/14 0017 40 005 005 4500 095
Event 3 1998/8/5-8/13 0019 40 005 004 2000 091
Event 4 1999/8/1-8/9 0025 30 005 006 2000 088
Event 5 1999/9/179/24 0024 30 005 004 4000 072

Average 002 34 005 004 3600

3. Muskingum 7|} o] AE

299 HF2 A%t URE BN AF Yo RN 228 ZHY ul/EFE o] 835d
1999/9/29-10/38] ZF-$Apdel gt mosAck. 2 Ay 2dEgo] 532%0lm, HAEFS
143.7mm, 4% #F&F 66.6mmo| st 29 {EFo] 84.7mm= 27.2%2 A (S YU
o FE e AAst Qe T4 FEY FHE AFA R FFE WA BEEH e wo] A
A w9 35% o1FE AAL, TAE AFAY AIE BA K8 3R e g BFaAR
o] EAstEg Y FEAHo] o]FoAA RAY EYF FAHAE 500me & A=A ZA
T& HHE FPs F9 Aute] FEFHO Ae FTAA Aol FAaA WAHA R A%
29889 g4E 2AE ofA VUED g B =R2dME 49 ANEE F4A
712 At FFR, dHFFe 2he Afdor 2ot S4E AF=ZA Az 2/9Yq s
o RZE E4& 58 A dAEFE $283 2L $Y3AT (Table 2).
Table 2 Optimized parapeter at each subwatershed
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parameter

Event Subwatershed In(To) SRmax _ SRimit Chvel Eff.
ws. #1 0.023 40 0.05 0.020 6000 0.71
1999/9/25-10/3 ws. #2 0.045 20 0.05 0.017 6500 0.59

AFE £59e FYETHRAN AR /2T HFE 2799 49ETHAAN MAE 9%
& 2337 Askd $434 718 muskingum 71H & AL BA Fo2 RD 423
2749 Af9oz Fdsly RO F&F S vlwdldo} (Table 3). ojw) muskingum Ale x=02,
K=052 A}&3t94th.

Table 3 Runoff estimation by TOPMODEL and Muskingum method

Runoff Discharge Runoff rate Relative error Average rainfall
(mm) (%) (%) {mm)
Obs. 66.7 46.3
si Total ws. 84.7 58.9 27.2 143.7
M) sub ws. 77.1 53.7 15.8

1 Az HA 79& 500me] #4% A 27|24 TOPMODELS 7§38t
o F e afger 2EY A A3 £/9& TOPMODELEA #EEH
1M E o] g3t SRR FE S FAHE A FYEI) o FHHE AL ¢ £ UM

V. g% 9 3&

2 d7e 4d F9EL dAd 22 TOPMODELE o]&38td FE&EHE Fdqst=d Ao liner
trend surface interpolation 7|9]-& A& oA $73AL A &L FHopR o pit &L iAo Z
A Azt MFD &i18]& S o] 838t AFAEAAY X ¢ IEE 5T F AdY FHE 9
49 {9 TOPMODELS ¥-E¥ 7% EA3c e #AE dF3tn, 2 AUtz A
AAFHE oA A2F9es £33 QYRS FHAA 49 Ao BXEHANE 304 BAS
HAs g F UAAD AdF4Y AFHAA FYS e &L muskingum 71H-E HE3A A
FGe T FEEHS FPToEN FEE doX F4E FEEAE E4se PHE ANIY
=3
E ATE 2000 5271&ALET AHEY st a7l 9dte XUHNS
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