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A Study on Design Flood Analysis Using Moving Storms
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Abstract

One of the most difficult problems in estimating design floods is how to determine design storms.
More specifically, the design storm problems turn into how to determine temporal and spatial
distribution of the storm. In this study, Thiessen-Weighted BlocKing-type(TWBK) moving storms are
suggested to resolve the design storm problems and their applicability is investigated. These moving
storms are applied for 100-year 48-hour design flood estimation in Han river basin using a
physics—based distributed rainfall-runoff model. Simulated floods from moving storms are compared
with frequency-based ones estimated from observed floods.
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Table 1. Selected Rain Gauge Stations in Han River Basin

-l = A ] = A A~ ] A~ ] <t~ || ]| —
& PIPIPIDIRITITIDIRI?ITI2I2IRI?ID?I?I?I?I?I?IZIDI?
S8 Iz zlolnlag|lx|lolglgls || |gld Iyl lx
S [DITIITICITIRITICIRIRIZIDIRI?IZIZIZI?IZRIZIZIRIT
wm876111111114464422440630
(9] 0| OO || I I I O0[0| HX0[0OQC|O| | OO OO
R [oPNN BN BN BN BN BN >IN BN >IN o> BN BN e >IN BN e PR BNe >IN BN NN BN N BN I BN >IN e > BN eIl e NN BN eI BNe I BN >IN B> BN e NN Bl o> NN BN e NN BN o))
|~ | o~ |~ |~ |~ |~~~ | ||| | | ||~ | | | | —
S8
® N[ Sl sl s|l0| |l ||V H | F[S@ ||| SIB|S
E(
Edlle 4
= ) 0% E! | A
7 282z I IR T
% “lwolgld|B]S o | Tl | w | S| N
1 S ST I =T R = ) O B T = = e L 0
S|~ | O T < | I = | < ZT]ﬂﬂ_TﬂuL N | Ly o
=] o ™M N Of < _,tﬂ_lﬂ@.Fthm.A
=R e i i vl I T O e ClolP Rl a|lR|® || | &
o R Al B i ot P || do | X A |
m Ju_ n Y HO o,._ 20 | < ,w_u =< mmru Wuu = M.W ,:I;l .h._ﬁ o F|w || H | on
s | o B R | mo | [ || 5 Dm0 [T | 2|2 || m | o | i | Ho
A b b o E e A A A el R A A S g R g
ol o I Tl I N I DA B BT O B RTCO I s ol T I e N I e N AN I A
e b AR A A A A ki R R R S A E A E Nk P L s
R R I R IR A R S E S E A R A e R e kA R
~ | N . = = — | 2 | = |
: SRR RS RECIZET]ORITRE
% | fo e
5, <|l<|<|<|<|<|<|<|<|<|<|<|<
g [=z|=sl=s|sl=s|slslsls|sls|2lsEl2lsElslElslslslsl=2l2]2
2 o|oc|oc|oc|o|oc|oc|oc|oc|o|d|al|d
Sl=2=21=21=21=2121=21=21=21=2=2]=2
® | ol ol ol ol ol ol ol ol of of © Q (@] o
& [S|2|2|2|51El2|5l2lg|sle|2|2|€|2|2|2|2|e|2|2|2|2
o I IR IR IR IR I IR IR I IR IR ) g ey ey el el R A R A A =
ap g = mu o
= o nn e} Q| o | » =) o
= |El=|2]lz|2|E|c|o|2|Ble|2c|8|2|E|2 5|2 25|88
S |2\ 8|2|5|8|8|2|S|5|E|5|E|5|® 58| 2|2 2|8 &lE 3Tt
2 |E|2| 2|25\ 2|55\ B|2|2|2|C| 2|8 5|5|212|2)8|2 8|2
@) © — = 8
O anl N g SHRSER2 m % 0
A Z.
S |~|a|e|v|e|e|=|=|a|2|z|2|2|2|2|e|s|2|2|R|=|V|]]

BEKAERSERNE

170



Table 1. Selected Rain Gauge Stations in Han River Basin (Continued)

No. Station Type Agency Location E(:};Ea?r(l))n Re;onrgleing
25 Gapyung? T/M | MOHMA 771787354 557 7Pz 60 1915-01-01
26 Chuyang T/M | KOWACO FAE B F 562 FarEal 210 1972-08-11
27 Boopyung Auto | MOHMA A A 404 ATl 250 1962-07-01
28 Hyunri T/M |KOWACO A7 E 46-2 320 1972-08-11
29 Changchon T/M | KOWACO A WA= 17331 620 1972-08-11
30 Wontong T/M | KOWACO 73 QAL E. S 1044 AL 320 1972-08-11
31 Seohwa T/M | KOWACO A A A S A 1242 Az 330 1972-08-11
32 Sanae Auto | MOHMA 73 S AN ARES ARzl 260 1962-09-01
33 Sangseo Auto | MOHMA 7.3 44 s 508 tHExal 420 1962-07-01
34 |Hwachundam| T/M | MOHMA LB R s 180 1974-07-01
35 Bangsan Auto | MOHMA Ak d 50 Wk 350 1962-07-01
36 Chungwoon | T/M | MOHMA A7) 4 A8 A A 110 1964-07-01
37 Yeoju T/M | MOHMA A7) o 45 1962-07-01
33 Sangguk T/M | MOHMA FTE. S ATAIY AFEARA 100 1965-11-01
39 Moonmack T/M | MOHMA 7 AF T e 65 1980-06-01
40 Ganhyun T/M | MOHMA AT A7A4. 08 AAHARA 70 1966-09-01
41 |Hweongsung | T/M | MOHMA 7. 3. 34 53t 58-13843+H 130 1916-07-01
42 Chungil T/M | MOHMA AR AL s AIHEAA 85 1962-07-01
43 Booron T/M | MOHMA AL FERH FEUANA 80 1962-07-01
44 Mockgae Auto | MOHMA 5.3 974,84 AAgHEARRA 80 1962-07-01
45 Goesan T/M |KOWACO Faat el 110 1985-08-30
46 Seokrisan | Auto | MOHMA FEEZ WS AT Wt 330 1973-01-01
47 Backwoon T/M | KOWACO FEA e EE 220 1985-08-30
48 | Chungpoong | T/M | KOWACO FEANAZEH 180 1985-08-30
49 Danyang T/M | KOWACO FE kA s 220 1985-08-30
50 Sangdong T/M |KOWACO 7. 94 5157 166-3 540 1985-08-30
51 Yeongwalll | T/M |KOWACO AR R 200 1985-08-30
52 Soojoo T/M | KOWACO A R 270 1985-08-30
53 | Pyungchang | T/M | KOWACO 349459 295 1985-08-30
54 Jeongsun Auto | MOHMA AR IR B s El I S R P e 300 1916-07-01
95 Jinboo T/M | KOWACO A e R e 480 1985-08-30
56 Imgae T/M |KOWACO A AL AL 400 1985-08-30

) AREA T EAL AR AT EARAIZ=E (http//www.wamis.go.kr/)

MOHMA: =EsYH, KMA: 7137, KOWACO: gh-=2pel3A}
434 25 20109 21 171
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Table 2. Vflo™ Model Performance at Bangrim / Sanganmi Station

Initial . Peak discharge Average Relative
Date of rainfall events| saturation I?asge flow | Rainall (m%s) runoff error
(%) m'/s/m) (mm) Observed | Simulated (%) (%)
July 2~5, 1984 70 2.0E-04 223 1,182 1,178 50 0.3
July 18~19, 1986 70 9.0E-04 135 1,401 1,356 61 3.2
July 21~23, 1987 71 2.0E-04 263 1,558 1,958 59 0.0
August 6~9, 1998 87 3.0E-04 290 1,176 1,380 82 17.3
July 22~24, 2001 89 1.0E-04 160 1,582 1,606 74 1.5
August 5~9, 2002 90 1.0E-04 369 1,317 1,567 89 19.0
Average 80 3.0E-04 240 1,369 1,440 69 6.9
AR Vio Mmool slx whg] Aol FF of FABFATE Ao TFEES AT F denw
o AR grelth el Ad 9 EFe] 7] ¢ HASFGel de 484 ddsty] 9 Foo=
&2 Wit 80 % A=W, 7AFEFE Hit 30E4 A7 kst
m*/s/mA e} 19861 79 18Y VIARFHFL ofH T§- Fig. 16 & A5-dlA A& 20061 7¢€ 12¢~13
o] JFgow Wy Hr} 3w Ax F & UEHLE = A Atolo]l AEE SpAMel gk Hloly A 4D
o5 TAMEFY] TS HT 240 mmi o, B Folth 20061 d 7Y 12¢€~13Y Alolo] HAS S 9-=
H HFREEF 1,178~1,606 m¥/s Y= Ht 1,440 YA FA AFs 24 Gitde] HAFHE &5
m¥/sAth 7 FHFFEES 69 BAom, A529) 1| 7% g Al & IsiE A3k
Wk AFFEEe Jw dueae 69 %E vl Fig. 16(a)= RAIDOM 7o 2 A2t #Hole 719
G353 Zog BAETH of ot R FEF A HFE vERd Ao
432 @sie| HH H, Fig. 16(b)+ 53 ddiE gdig Aotk
AN e FHHTGI IR Ss ddew
o575l #oly AeAsE odste] BP9 HAS
FstAth T 92 WHo] 300 knfol™, A-EA|
JGHA, FFAE Fieke BAISHE fFHelth 9
Woll= 71734 $-Fa54 B oy} e AL
oA H3te FHIA FHHFL) SHBFLATF A
ol oA AS ol et 4845 Adstr] Sl
o2 At
AR F92 dHe] 8160 k= FHwWAe] 2/37}
Aol E3E o] lojA e FEARTE A9 Fig. 15. Radar CAPPI Image for the
AE WA 94 g ey Ay, 7y A Storm of July 12~13, 2006
(a) Han river basin (b) Gokrungchun area
Fig. 16. Vflo™ Simulation Using Radar Rainfall Data (July 12~13, 2006)
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(c) Southwest to northeast
Fig. 19. TWBK Moving Storms

Table 3. TWBK Peak Discharges Compared with Empirical Equation

_ Area Empirical Peak discharge from TWBK(m?®/s)
Location

) Eq.(m%/s) W = E S =N SW = NE
Namhangang outlet 12,360 27,250 17,710 19,040 16,670
Bukhangang outlet 10,650 24,530 27,980 24,140 29,880
Imjin river outlet 8,160 20,310 20,490 15,690 17,020
Chungju dam 6,610 17,500 14,450 13,900 13,260
Peace dam 3,040 10,100 15,240 11,830 13,590
Soyanggang dam 2,680 9,240 7,890 8,540 8,680
Pyungchanggang outlet 1,760 6,860 6,690 5,480 5,590
Dalchun outlet 1,580 6,360 4,940 6,610 6,300
Hongchungang outlet 1,570 6,330 4950 5,860 5110
Jungrangchun outlet 300 1,960 2,730 2,110 2,160
Anyangchun outlet 286 1,890 2,170 3,140 2,650
Gokrungchun outlet 259 1,760 2,120 2,830 2,400
Average 4,100 11,200 10,600 9,900 10,300

H434% EB25% 20104 2H
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Q= 347324 (R*=0.9430) (13) THAA, FFAFA, FEHRAE 299 ol
Wk M HFE3aae] s Judem AA @
714, AF F9E- () oI, QF 3 (m¥/s)olth v ASR YEth R GE AdA o=, ok
TWBK o]&7-Foll okl 285 2k #A13hd o3 AFAE Holli Fog FTHdFAS HolA Fo=
FEFE HES 11,300 m¥/sE A2 HAQd 717y 595 AWgo R VEAEE 55 AFolA s}
11,200 m*/s9t 1 % o= AX|& ket &3 o] &3k Fueko g sl 59 IAWsto g slEAElE &
d ATFETEe] B> A9 B 5~12 % AR AF o] sbg 2GS W glow RAHAE o]
A A oA AN ABE FEF Ashe gfEol WAL folo] P Fejeiy
AESHEo] AHYAALREA oA wake] 39-%F ¢l 3 wjFo 7 wekdr)
ol A HHF F& DN 559 SFF Fhol Table 4= F9¥% o] 10,000 kit ©]4¢]l FHE< o
A7) wEow FAH sfo] 550 ol We Fiue] WalE wud
GHFAT FAFAL FAULe] W] AW ol felHe] AdsE 599 ol Bl o3t
2ol o3t S H|s=g gho] AlLtEa k. 19 AFZSFE o7t ZasfrleE 43S Byt oAS
U TWBK 8750l o8 FFFL Al o8%  feinde] U TR ol AR ke el A
FANE T A3k AR doR, dARES 4 RRRE 4908 Sde] ST 90 o5
T 2R FEHe] A YERRT) olelg Ax= o3t g} A E7] Wi o R FgEH 25 ol o
B 249 fFol WAL felol AHstA ddel 2 @ AAAY A7) Bad Jow gud
Aog wdd Table 5= ZEAHA(FSHA 23590 kol A -7
Table 4. TWBK Peak Discharges with Areal Change
Max. difference Peak discharge from TWBK(m?/s)
. Area
Location (k) of peak
discharges(%) W =E S =N SW = NE
Hangang outlet 34,150 2.6 53,630 54,270 55,010
Hangang Gr. Bridge 24,780 5.2 41,910 41,160 43,290
Paldang dam 23,590 59 41,440 40,780 43,190
Namhangang outlet 12,360 14.2 17,710 19,040 16,670
Bukhangang outlet 10,650 23.8 27,980 24,140 29,830
Average 23,720 7.0 38,670 38,810 39,540
Table 5. Comparison of TWBK Floods with Other Studies for 100-year Frequency Floods
Sources Peak(f;szl;arge Data periods / Methods Remarks
Lee et al Frequency analysis with - Goan(from 1968, dam included)
: 37,000 ~45,000 dquency analy - Minimum from Gamma-2
(1995) 1917~1992 data .
- Maximum from LN-2
Yoon et al Frequency analysis with - Hangang G r Bridge(dam excluded)
39,000 ~43,000 - Minimum from EV1
(1998) 1968 ~1992 data .
* Maximum from Pearson type-3
- Paldang(dam excluded)
Kim et al 56,000 SWAT-K - Daily flows(1986~2005)
(2009) ’ with daily flows - Applied 1.34 for peak/daily ratio
- Distribution type EV1
™ . - Paldang(dam excluded)
This study | 41,000~43,000 Vﬂrioviylt}sltfn\rYsBK - Minimum from S=N
£ - Maximum from SW=NE
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