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Abstract

The objective of this study is to provide with the hydro-meteological and
probabilistic characteristics of the storms of typhoons that have been passed
through the Korean peninsula during the last twenty-three vears since 1961,

The paths and intensities of the typhoons were analyzed. Fifty weather stations
were selected and the rainfall data during typhoon periods were collected.
Rainfall data were analyzed for the patterns and probabilistic distributions.

The results were presented to describe the areal distributions of probabilistic
characteristics. The resuits obtained from this study can be summarized as
follows!:

I. The most frequent typhoon path that has passed through the Korean
peninsula was type E, followed by types CWE, W, WE, and 8. The most
frequent typhoon intensity was type B, followed by A, super A, and C types,
respectively.

2. The third quartile typhoon rainfall patterns appear most frequently foliowed
by the second, first. and last quartiles. respectively, in Seoul, Pusan, Taegu,
Kwangju and Taejon. The single typhoon rainfalls with long rainfall durations
tended to show delayed type rainfall patterns predominantly compared to the
single rainfalls with short rainfall durations.
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3. The most frequent probabilistic distribution of typhoon rainfall event is
Pearson type-IIl, followed by Two-parameter lognormal distribution, and Type- 1

extremal distribution.

4, The most frequent probability distribution model of seashore location was

Pearson type-1III distribution.

The most frequent probability distribution model of inland location was two

parameter lognormal distribution.
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Fig. 1. Location map of weather stations
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Fig. 2. Track types of typhoon
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Table 1. Summary of theoretical probability distribution functions
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Table 2. Frequency of attacking typhoon with respect respect to path type

period : 1961. 6. 1~1983. 9.30

Path Types
Month Total
E S W WE CWE Others

June 2 1 0 0 0 2 5
July 4 0 4 2 6 6 22
August 7 3 5 5 b 4 29
September 5 0 0 0 4 7 16
Others 1 1

Total 18 4 9 7 15 20 73
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Fig. 3. Relation beween typhoon rainfall and duration in five cities



Table 3. Regression equations between typhoon rainfall and duration

(a) Five stations (b) Seoul
Stations Regression Correlation Path Regression Correlation
equations coefficient types equations coefficient
Seoul Xi=0.0788+1.1784D; | r=0.822 3 Xi=0.196+1.326D; | r=0.990
Pusan Xi=0.309+1.4234D; r=0.803 CWE | Xi=0.413+0.973D; | r=0.556
Taegu Xi=0.1881+1.3775D; | r=0.862 WE | X%=0.705+0.755D; | r=0.422
Kwangju | X;=0.1011+1.0105D; | r=0.689 E Xi=0.043+0.946Dx | r=0.830
Taejeon | X=0.1910+1.4324D; | r=0.895 W Xi=0.143+1.406D; | r=0.837
{¢) Pusan (d) Taegu
Path Regression Correlation Path Regression Correlation
types equations coefficient types equations coefficient
S X:=0.710+0.893D; r=0.930 S Xi=-0.475+0.962D; | r=0.835
CWE | X=-0.231+0.364Di  r=0.757 CWE | X=-0.124+1.5562D; | r=0.831
WE Xi=0.023+1.248D; r=0.814 WE | X;=0.898+1.765D; | r=0.880
E Xi=-0.717+1.753D; r=0.883 E X=0.301+1.466D; | r=0.886
W Xi=-0.393+1.423D;  |r=0.783 W Xi=0.060+1.196D; | r=0.887
{e) Kwangju (f) Taejeon
Path Regression Correlation Path Regression Correlation
types equations coefficient types equations coefficient
S X=1.116+2.133D; r=0.606
CWE | Xi=(-8.85E-03)+1.265Di [r=0.887 CWE | X=0.631+1.614D; | r=0.411
WE Xi=0.670+0.113D; r=0.338 WE | X=3.188+3.290D: | r=0.860
E X;=0.535+1.687D; r=0.945 E X=0.499+0.678D; | r=0.592
W Xi=-0.197+1.587D; r=0.947 W Xi=0.623+1.522; | r=0.978

* Remark, D : Duration(hr), Di=log(Du)

X : Typhoon Rainfall{mm), Xi=log(Tr)
( ) : single rainfall events
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Fig. 4. Dimensionless mass curves by typhoon path in Taegu



Fig. 5. 200-year return period with 12-hour duration typhoon rainall{mm)
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Table 4. The results of Kolmogorov-Smirnov test for probability
distribution functions of the typhoon rainfall

Serial ] Probabillity Dissribution Function
no. station lhr 2hr 4hr Ghr 12hr 24hr
1 Sokcho T2LD | T2LD | TIED | PT3D | T2LD | T2LD
2 Chunchén T2LD | PT3D | T2LD | PT3D | PT3D | PT3D
3 Kangniing T2LD | PT3D | T2LD | PT3D | T2LD | T2LD
4 Seoul T2LD | T2LD | T2LD | T2LD | T2LD | T2LD
5 [Nchén T2LD | PT3D | PT3D | T1ED | PT3D | TIED
6 Suwon T2LD | T2LD | T2LD | T2LD | TZ2LD | TZLD
7 Sosanf T2LD | T2LD | PT3D | T2LD | TIED ; PT3D
8 Chéngju T2LD | PT3D | T2LD | T2LD | TZ2LD | PT3D
9 Taejon PT3D | T1IED | PT3D | TIED | PT3D | PT3D
10 Chupungnydng | T2LD | T2LD | PT3D | T2LD | T2LD | T2LD
11 Kunsan T1ED | PT3D | T2LD | PT3D | PT3D | PT3D
12 Taegu T2LD | T2LD | TIED | PT3D | PT3D | PT3D
13 Chénju T2LD | PT3D | PT3D | T2LD | PT3D | PT3D
14 Ulsan PT3D | PT3D | T2LD | TZ2LD | T2LD | PT3D
15 Kwangju PT3D | PT3D ; PT3D | PT3D | T2LD | TZLD
16 Pusan T2LD | PT3D | PT3D | PT3D | PT3D | PT3D
17 Chungmu PT3D | T2LD | T2LD | T2LD | T2LD | PT3D
18 Yosu TiED | PT3D | PT3D | PT3D | PT3D | TI1ED
19 Chinju T2LD ;| T2LD | T2LD | PT3D | PT3D | T2LD
20 Kanghwa T2LD | T2LD | T2LD | T2LD | T2LD | PT3D

* Remark, TWLD : two-parameter lognormal distribution
T1ED : type-1 extremal distribution
PT3D : pearson type-TI distribution
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Serial . Probabillity Dissribution Function -
no. station Ihe | 2hr | 4hr | 6hr | 12hr | 24hr
21 Yangpyong T2LD | TIED | TIED | T2LD | PT3D | PT3D
22 i Ichén PT3D | T2LD | T1ED | T2LD | PT3D | T2LD
23 Inje T2LD | T1ED | PT3D | T1ED | PT3D | PT3D
24 Hongchdn T2LD | T2LD | PT3D | PT3D | T1ED | TIED
25 Samchok T2LD | T2LD | PT3D | T2LD | PT3D | TIED
26 Chubungju T2LD | PT3D | T2LD | T1ED | T2LD | T2LD
27 Poiin PT3D | PT3D | PT3D | PT3D | PT3D | PT3D
28 Onyang T2LD | PT3D | PT3D | T2LD | PT3D | TIED
29 Taechdn T2LD | PT3D | PT3D | PT3D | T2LD | TI1ED
30 Puyd PT3D | PT3D | PT3D | PT3D | PT3D | PT3D
31 Fuan PT3D | PT3D | PT3D | T2LD | PT3D | PT3D
32 Imshil PT3D | TIED | T2LD | T2LD | PT3D | PT3D
33 Chonglip T2LD | TIED | TiED | PT3D | PT3D | TIED
34 Namwon TIED | T2LD | T1ED | PT3D | T2LD | T2LD
35 Hampyong PT3D | PT3D | PT3D | PT3D | TIED | PT3D
36 Sungju T2LD | PT3D | PT3D | PTSD | TIED | PT3D
37 Changhiing PT3D | TIED | PT3D | T1ED | PT3D | T1ED
38 Haenam T2LD | T1ED | PT3D | T2LD | TIED | PT3D
39 Kohiing TZ2LD | PT3D | TIED | PT3D | PT3D | TZLD
40 Yongju T2LD | T1ED | PT3D | PT3D | PT3D | T1ED
41 Choémchon TZ2LD § T1ED | T2LD | T1ED | T2LD | TIED
42 Yéngdok T2LD | T2LD | PT3D | T1ED | TIED | PT3D
43 Uisong T2LD | PT3D | T2LD | T2LD | T2LD | T2LD
44 Sonsan T2LD | PT3D | PT3D | PT3D | PT3D | T2LD
45 Ydngchdn T2LD | PT3D | PT3D | TZ2LD | PT3D | PT3D
46 Kochang TZ2LD | T2LD | TZ2LD | T2LD | PT3D | TZLD
47 Hapchén T2LD | PT3D | T2LD | T2LD | T2LD | PT3D
48 Miryang T2LD | T2LD | PT3D | T2LD | PT3D | PT3D
49 Sanchdng PT3D | PT3D | T2LD | T2LD | TIED }{ PT3D
50 Namhae T2LD | PT3D | T2L.D | T2LD : PT3D | T2LD
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