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Abstract

This study proposes an operational method of typhoon risk assessments in Korea, using
Statistical analysis and probabilistic description of typhoon at a site. Two alternative sim-
ulation and fitting methods are discussed to predict the probabilistic typhoon wind speeds
by indirect methods. A Commonly used indirect method is Russell’s procedure, which gener-
ates about 1,000 Simulation data for typhoon winds, statistically evaluate the base-line dis-
tribution, and then fits the results to the Weibull distribution based on probabilistic descrip-
tion of climatological Characteristics and Wind field model of typhoon at a site. However,
an alternative procedure ‘proposed in this Paper simulates extreme typhoon wind data of
about 150~200 years and directly fits the generated data to the Weibull distribution.

The computational results show that the proposed simulation method is more economical
and reasonable for typhoon risk-assessment based on the indirect method. And using the
proposed indirect method, the probabilistic design wind speed for transmission towers in
typhoon-prone region along the South-Western coast is investigated.
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. Monthly mean track of typoon in Korea.
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# 1. Typhoon Description Models

[ Distribution Parameters ’ Bound

_ Real coast crossing | Uniform F(z|H)=0.0021z+0.223 | —100<z<350km
North~west pseudo crossing Uniform F(x|H)=0.003z—0.05 50<x < 350km
South-east Pseudo crossing Uniform [ F (x| H)=0.004x—0. 03 25<x <250km
Real coast heading : 8—¢(z) Normal p=0, o=16 } —32<0—¢(x) <35°

(¢(z) : mean) ¢(z)=57. 74° —0, 0535z° /km

North-west heading 8 | Uniform F(glz, H)=0.0180+0.14 | —5<0<50°
South-east heading ¢ ! Normal ’ p=44, 0=20 ’ —3<h<82°
Pressure difference : 4P ., 1 Normal f ©=55.5, o=23 ‘ AP nax <135, 5mb
Radius of Vo : R | Lognormal | A=3.4, [=0.637 | 8<R<100km
Storm Translation : S ‘ Normal ! u=24, 0==10.5 | 2 <8 <65km/Hr
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3 2. The Russell’'s procedure.

1.Map the site vicinity
2.develop & collect the distribution for

4P& R,S,%& 6.

3.Get wind field models for typhoon effects
T

e

i
{Simulate X% from Fix/H) J

l

ISimulate 6 from F( 8 /K,H)]
I

Compute r the minimunm distance from site

i to the typhoon track

[simulate R from F(R/H)

[simulate gp from F( $P/R,H) |

[Simulate S from F(S/H) AJ

Lgompute maximum wind gust W ]

{using wind field get w |
recycle

all cycles complete

lRank the values of w ‘1

;

Plot the cumulative distributions]

Fw(w/H)
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# 8. Proposed procedure.

1.Map the site viecinity
2.Develop & collect the distributions
for 4P & R,S5,X,&,0.

3. Get wind field models for typhoon effects
T

—eere
g

Simulate number of typhoon occurrence in a

vear from cumlative Poisson distribution.

ISimulate X frem F{i/H) l
T

|simulate @ from r-*(e/x,m]

Simulate r the minimum distance from

site to the typhoon track,

o

{Sinulate R from F(R/H) |

[Simulate 4P from F(AP/R.H)1

Lsimulate S from F{S/H) I

[Eompute maximum wind gust WI

Lpsinq wind field get w AT

L§elect the annual extreme typhoon speedl

recycle _ |

all cycle complete

Estimate Weibull parameters for extreme

.

Test the fittness of weibull distribution

typhoon.

and compute the confidence intervals of

the parameters.

f
i

Plot VN V.S. N(return period) for the

annual extreme typhcon wind speeds.
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22! 5. Typhoon occurrence modelled by Poisson
process.
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# 4. Monte-Carlo Simulation for Mokpo

‘} Total Typhoons

Annual Extreme Typhoons

J 1000 data ; 100~year data 150-year data , 200-year data
Etimated o | -6 | ~7.44 ~17.854 | ~21.31
oo | 1232 | 31.80¢ | .66t | 47. 385
Farameter 7 5.02 | 304 | 5.56 6.15
2* Test | 61 | 9.7 | 4.7 4.2
E-Value Measure | 0.0482 | 0.0 | 0.0474 | 0.0438

3% Significance level 5 5%, d.o.f=4, Cy.g5.=9.49 Criteria of E; 0.05
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8! 6. Comparison of Weibull fitting based on the
results of different simulations.
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gl 7. Comparison of N-year Wind speed predic-

tions(direct vs. indirect methods).
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