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Analysis of Typhoon Storm Occurrence and Runoff Characteristics
by Typhoon Tracks in Nakdong River Basin

@ s A

Ahn, Seung Seop

Summary

When typhoon occurs, the meteorological conditions get worse and can cause a large
damage from storm and flood. This damage, however, can be minimized if a precise anal-
ysis of the runoff characteristics by typhoon tracks is used in the flood control.

This paper aims at the analysis of storm occurrence and runoff characteristics by ty-
phoon tracks in Nakdong river basin.

Therefore, the data of 14 typhoons which invaded Nakdong river basin during the peri-
od from 1975 to 1991 were collected, analyzed, and studied.

The major results of this study are as followings;

1) The frequency of the typhoon occurrence here in Korea was affected by the storms
three times a year on the average. The highest-recorded frequency was during the
months of July to September.

2) The survey of the track characteristics depending on the forms of the storm in the
Nakdong river basin showed that typhoon storm advanced from the south of the basin to
the north, while the frontal type storm was most likely to advanced from the west to the
north.

3) Typhoon tracks are classified into three categories, 6 predictors with high correla-
tion coefficient are finally selected, and stepwise multiple regression method are used to
establish typhoon strom forecasting models.

4) The riview on the directions of progress of the storm made it clear that the storm
moving downstream from upstream of the basin could develop into peak discharge for a

short time and lead to more flood damage than in any other direction.
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Table-1. Frequency of Typhoon Occurrence
by Monthly and 10-days

Monthly Frequency]  10-days Frequency
Month
No. |rate(%) ' No. |rate(%)

1st — -

5 1 0.38 | 2nd - -
3rd 1 0.38
st 2 0.76
6 12 4.58 2nd 5 191
3rd 5 1.91
st 14 5.34

7 76 29.01 2nd 27 10.31
3rd 35 13.36
1st 30 11.45
8 101 38.65 2nd 31 11.83
3rd 40 15.27
1st 28 10.69
9 66 25.19 2nd 25 9.54
3rd 13 4.96

1st 4 1.53

10 6 2.29 2nd 1 0.38
3rd 1 0.38

Total 262 | 100.00 262 1100.00
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Fig. 1. Classification of Typhoon Tracks in
Korea
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Table-2. Locations of Heavy Storm Areas & ol @& FEEAY] FHE Ao B 79
Typical Typhoon Tracks in Korea Y = 8y dax|de] BELAE Aoz
Typhoon Types Heavy Storm Area 16 37H(1975~1991Q)o) WA 3 L7] 2L
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e €l S| -
\;:sst S::azolr\llort}}’fl)y-Balhai Chzsjur; Ju?lla = 2 8 FUNEE EHAH. B4E AR
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Southern Coast Invasion East Sea of Southern Z471474 4y drIEe ZiAdR, v)4d
{Type 1) Area B 2 HEEAEY B E At
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Normal |~|—|—|~|1]10]64] 8964]6]—|—| 234 | 89.3 7Aea A e 2AE $99 ZAlo)E
Abnormal|~|~|—=I-|~| 2/12| 12 2{-|~|—| 28 | 10.7 EQL B39
Total |-|==]=]1 12/7e[to1j6s] 6 [ |~] 262 | 1000 2 @7, 599 oESHe Fig 2 9
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Fig. 2. Comparison of Typhoon & Frontal St-
orm Tracks in Nakdong River Basin



gx38s| 2 A38Y A55 1996 10Y

Table-4. Comparison of Frequency of Ty-
phoon & Frontal Storm by Monthly
& Tracks in Nakdong River Basin

Storm | Type of Monthly
Type Tracks | Jun. | Jul. Aug. | Sept. | Total
S—-N 1 3 6 2 12
Typh-| S—=W | — — 1 — 1
oon NW-SE — — 1 — 1
Subtotal| 1 3 8 2 14
W-E — 1 - 1
W-S — — 1 1
W-NE 2 5 12
— — 1
- - 3
— 1 2
3 7 [ 20
11 9 34
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Table-5. Typhoon Storm Forecasting Models in Taegu & Pusan Area

Statistical Values

Area Variables Typhoon Storm Forecasting Model R F p
Xs Y=137.179-6.310X; 0684 | 3.149* | 6.667
X5 X6 Y=33.133-5.584X3+10.446X 0.726 | 3.295* | 6.709
X, X6 X1 Y=-74,692+3.315K; ~3.927X3+13.113X; 0752 | 3812* | 6.786
Taegu |y, Xs %o Xu Y=63.717+4.014X, - 2.783X; — 3.340X+27.306X; 0769 | 4.621* | 6.884
Xy X6 X0 X Xo | Y=8443.808+6.057X;~8.1137X,~ 10.051X;— 10.734X,+71.389% 0810 | 5.353** | 6.949
Xy, Xo, Xy, Xg, Xo, X5 | Y=16237.060+6.619X,—15.717X,~ 18.084X;~ 13.870X,— 7074x5+91009x6 0.867 | 7.216* | 6.993
Xi Y=-142314+11.335X, 0696 | 3197% | 7.461
X1, X3 Y =-281.020+16.085X +6.604X; 0752 | 2.808* | 7.242
X1, X Xs Y=-1488.014+20.712X; + 11.826X3+11.629X, 0775 | 3812* | 6.679
Pusan |y %o Xo Xy Y =-7661.596+24.103K +5.930X,+20.332X 5+ 12.761X, 10796 | 4.878% | 6.134
X1, X5, X, Xo, Ko | Y=-8261.006+30.465X; +5.847Xy+23.862X+16.999X, + 16.048X 0878 | 5.769** | 5.701
X3, X Xo X, X, X5 | Y=-11171.2204 34793, +8.169X, +27.808X s+ 20.426 X, +4.195X5+ 29437 0945 | 8.404** | 5.048

R2 : Coefficient of Determination,
¢ : Standard Error of Estimate,

*

: Significant level 5%,

F . F-Value for Analysis of Variance,

* : Significant level 1%



FEARAe WEE

¢

o

ul

U Al

o

A

J\m

i

/_K;]

Ehd

718AAZS FRRBAT FAFE 1% 2A
frelde ¢ 5 A 2B o]
e o BEAHAN 2
€ A% Bddnd g4
T U Aoz wdd

12._9_

T MmTE

R

V. 29e NYYYH RESY £

£ d7dMe 43R S B F
B 520 o|FEANJ wWE $2EA HAL
st HA 259 A8 WAoE F2
54 848 dAsiddh

[o]
TE
E=X
T=

1. AMS A 24

Azt WG IFLPE FE25H 4
2 98ld SSARRERDE o)falgon, 3
Mo Ag" o fEss 2 dx)
d8 FED v U= {99 A wyHsE
olgstgitt. 1 AR} EF FaAHY P
HFEFHE 542 Table-63} o] 599
J e e EF Fa AYE 5L
& ¥3st & Aoz E4Hed, o
T TR delgoz HAHHA ¥
BHE7le o fu, dAHL AY
o] g ggo] FH9 sHFAA
;"%]—'—-a-*ix‘)i 11336}‘—

¢

O‘Y_
T
Adae e AF=E JF(AH xhg_,__',
) 3= 34BN FEHRG
o ReE ¢ 5 AN
2y ol e FHe AA 5] FBHY
25} 2FYRLE JAA YEUE Foz
A 59 o]FSHT FEFHTY BARY
& JaME fodE YBHA 4s el
B4o] ooz B ATNE 45
o]FH 2 ME 4 AAsATt

Table-6. Results of Typhoon Storm-Runoff
Characteristics(Q, & T,) by Tracks

(Actual Typhoon Tracks)

Typhoon |Parameter Waegwafal.l)i]:;foziuonjindong Remarks
HOLLY |Qp(m/sec)| 6,200 9470 | 10,500 NW~SE
(1984.8.31)] Tylhrs) | 9.3.19:00 | 9.3.21:00 | 9.3.22:00

DINAH  |Qy(m/sec)| 3810 5470 6,190 S
(1987.8.25)] Ty(hrs) |8.26.16:00(8.26.16:30(8.26.17:00
GLADYS !Qy(m/sec)| 3,770 6,190 7,330 SN
(1991.8.22)| Tylhrs) |8.24.06:30(8.24.08:00(8.24.09:00

2. e} A ETRESHEN

g5 ¢9 o]FFZ2 WE FFHEEA
A& 9138l 100mm/day ¥ 200mm/day
o] At A AYHF2E KA A7
oA stFE AAss F(N-S) 9

AN AFE AYdle FAHG-NE 3
AR A )t EFgo s Yste
RS- (SWoNE)& +#3to vl HESIH
W, 2 23 2F% Faxye dIFs sz
AE HFZFHEEA S Table-7 2 Fig. 3
7 2k

ojdT #E HF IPA =Y HE/KEE
el g £HZE B AN 7452 3
N FRFAE AY FoAA HeFEd 9
e AgAHE 7l1Eez HENE gLy

2kt

HA, q45$ 100mm/day7t F92 @A
B A Y3t FERFo 2 o] F(SW—
NE)& Z$9 5559 4,290.0CMS,
FHABA|ZHE 36:000] 1, F A Y3
o FH99 BFo= o]F(S-N)E F ¢ H
SEEe 4,170.0CMS, HELYAIZHe 36:
300lH, 9o BZ:AA FYdto dajgte
2 o]F(N-S)¥ A$9 HFZTF3 5070
OCMS. HF@EPA AL 35:000.2 EAH
o gegtd F99 EE A daites oF
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Table-7. Results of Typhoon Storm-Runoff Characteristies(Q, & T,) by Tracks (Anticipated
Typhoon Tracks)

Typhoon 100mm/day 200mm/day
Parameter —
Tracks Waegwan | Jukpogyo Jindong Waegwan | Jukpogyo Jindong
Qy(m/sec) 2,760 3,760 4,170 12,800 16,700 19,400
SN b — ~
Tp(hrs) | 35:00 | 36:30 36:30 34130 35:00 | 35:30
1
Q,(m/sec) 3,110 4,420 5,070 14,100 19,500 22,400
N-S i e
Tp(hrs) 31:30 34:00 35:00 30:00 32:30 33:00
SW-NE Qp(m/sec) 2,800 3,850 4,290 T 12,900 16,900 19,600
Tp(hrs) 35:00 36:30 36.00 1 34:00 l 35:30 36:00
sooo1 25000
] 22500
50004 o 100mm /day 20000 - 200mm/day
SW —~NE ] s sw NE
7 10007 71 hiotadlncst
S £ 15000
% 3000 § 12500 }
& 2000 3 100007
1 7500°
i 5000 ] N
1000 Sy,
] 2500° ey
0 - 0: = S — R .
0 10 20 3 A0 50 60 70 80 0O 10 20 30_ 40 S50 60 .70 80
Time(hrs) Time(hrs)

Fig. 3. Results of Typhoon Storm-Runoff Characteristics by Tracks( Anticipated Typhoon Tracks)

@ A ARESFE P AR FF Fo] AR AW BE ATIFLANC

FEFEFAY YUt Belsp) In BFE 4P wAE Aem BHHC SFAN A

PR zel wde &+ Ak F2 AYsE ARG T 4B 9
e oFE$ 200mm/dayrt WHE  Hel BE U 4 Ytk

Agel AWRPE §EFHL AEHW SW

—NE, 5N % NoS %5 tsid A5% v.d =&

k2 19,600.0CMS, 19,400.0CMS 2 22,

100.0CMS2 E45o] 547} frofe] B0 2 ATdE 353 wEY 59

A gaictos AMss A9 AREFHE WA FEEHENE sletg Bumd U

ANAN FSFEFH) FAREE T & B HF FAA FEAFY GBS B o

Aom, AFErel WANAE AEHD 5 FARE FAS B3 A2, WEUE, 9

FEPARANRE SWoNE, SoN 2 No 8 BEHE 52 2A3 WEe 2454

S WPo] thstel A7 36:00, 35:30, 33:00 ¢ BAHI 5999 o|FEHe Be 42

oz BHel NoS 4@ 944 ¥5F 5S4 2Hsey $¥¢ war

Szl g BeAE Ae O 4 Ut L $elusts B9% B F94 A3E
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