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A Study on the Application ratio
of Directional wind speeds Characteristics

by Gumbel Model Simulation Using Directional wind Patterns

X of WDt

Chung, Yung Bea

= AN FEFEES aelste] Frkske WHE Ak A9 @
A FE5 e FFEE S U 71220 235 Aeld Aolnh. £ FFEEA B7PeA T dHNEEY 713 HolEE 712E
glo] SAEXE Bl APAS IWlasleon TS s fate] FEEEd %?%kﬁﬂﬁg 4:1%&’5‘ Tt %f% ”’—T"é H7pEEE Al
o] xﬂ%} L ApATE A, B9, QaAde ANES AHClEE A 432
Hom o] AFEFES] Gumbel model S HEH 4% %30}%*"\— Gumbel modee 2 ufj3l= %E‘u% Q%%‘é% 7}?<]EE FE 40%
%%‘ﬁ%é‘é«l ke Fate] AeEs Zﬂ%}“i} AFdd= QHUHFE 9 Gumbel #X9] AR mE A&, 59, A AHY FF
el 405 FEFEEES T AEE AE4E2 AR
ABSTRACT : In this study, an assessment method that considers the effects of directional wind speeds on buildings or
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structures that are sensitive to wind is proposed. Also, the basic characteristics of directional wind speeds were assessed
by means of local annual maximum wind speeds. From the method of assessment of the characteristics of directional wind
speeds, their goodness-of-fit was verified by applying extreme value distribution to the data on annual maximum wind
speeds from the Korea Meteorological Administration. To consider the characteristics of directional winds, an assessment
method is suggested that divides the directional wind pattern of each directional wind speed into four groups. From the
study results, all the data on directional wind speeds based on the Gumbel distribution were examined using data on
annual maximum wind speeds from Seoul, Tongyung, and Incheon. Since the Gumbel model of all directional wind speeds
has independent probability characteristics that govern the 4 directional wind pattern groups, the application ratio
proposed was based on the assessment of these four groups. According to the goodness-of-fit of the data on the annual
maximum wind speeds based on the Gumbel distribution, new application ratios were proposed that consider the
directional wind speeds in Seoul, Tongyung, and Incheon.
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E 1. Parameters for each simulation for all data

a v
Value Standard Value Standard
Error Error
Seoul 17.9877 0.65458 |-6.67726| 0.26757
Tongyung 32.8543 0.8849 -5.5223 | 0.16747
Incheon 24.3731 0.42307 |-6.45869| 0.12389
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12l 1. Assessing Extreme distribution for Seoul
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12l 2. Assessing Extreme distribution for Tongyung
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Statistics
Reduced | Residual Sum Adj. B
Chi-Square of Square R-Square
Seoul 25.79991 954.597 0.95203 | 0.0380
Tongyung | 47.1509 1744.586 0.97315 | 0.0334
Incheon | 10.77757 398.7702 0.98868 | 0.0187
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1% 4. Compare all direction with each grouping direction
from Gumbel distribution case (Seoul)
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E 3. Parameters for each simulation using Gumbel
distribution (Seoul)
v Statistics
Value Standard| Reduced Rse;ljlﬁl Adj.
Error | Chi-Square R-Square
Square
I5 1 - - - - -
1% 2 - - - - -
I+ 3|-6.5026| 0.0622 28.838 634.456 | 0.9535
I% 4] -6.938 | 0.0614 18.3053 | 256.2745 | 0.9586
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12l 6. Compare all direction with each grouping direction
from Gumbel distribution case (Tongyung)
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E 4. Parameters for each simulation using Gumbel
distribution (Tongyung)

v Statistics
Value Standard| Reduced F;eusrfﬁl Adij.
Error | Chi-Square R-Square
Square
I8 1 - - - - -
& 2 |-6.3837| 0.3463 388.418 | 776.836 | 0.25733
& 3| -5.489 | 0.0436 63.606 1908.203 | 0.9686
J8 4| -56.359 | 0.1538 76.411 152.822 | 0.9208
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12 8 Compare all direction with each grouping direction
from Gumbel distribution case (Incheon)

H b. Parameters for each simulation using Gumbel
distribution (Incheon)

v Statistics
Valge | Standard | Reduced Rsejrf‘j] Adj.

Error | Chi-Square R-Square

Square
a% 1(-5.5318| 0.13095 | 61.1173 305.586 | 0.88507
I%F 2(-6.6849| 0.2775 137.249 274.498 | 0.70736
IF 31-7.0748 | 0.09951 52.940 | 423.5219 | 0.90965
I5 4 1-6.4637 | 0.04687 27.409 548.181 0.9758
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6. (M%)

Lower 95% | Upper 95%
of Mean of Mean
Value Value

skewness | kurtosis

Seoul 0.3465 | -0.63436 | 12.284 13.787

Tongyung 0.6073 0.9792 18.657 21.374

Incheon 0.69683 | 0.3319 16.131 18.131
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K-S Prob)D mean stapda.lrd
deviation

Seoul 0.10835 | 0.74684 13.035 0.2319

Tongyung | 0.07638 1 20.015 0.4191

0.10665 | 0.76927 17.131 0.3085

Incheon

78 s=za7=xsts =27 H2A 65(EF 1093) 20104

12

3.2 1 7“1%'% T, 9—] Agt
gfol] o]k Gumbel model-&
3}1\1, T 1—%4:31 JHE% T }\z:s_

1
model 2] (12)9} o] HoJet 4

21 (11)3 2] Hoet &
& 95%¢l <lgt Gumbel
o)

it =
Fy (z) = exp(—exp(—a;(x —b,))) (11)
Fy (¢) = exp(—exp(—a, (z—1,))) (12)

BRdo] X T2 osle] AMiE e 5HE dESAS
TR HF8] gt Gumbel modelS F3sSr SHd =
£ 283 gk 5%0l 213 Gumbel modelE ZH=ttar & 4= 9ot

ufgbr AFgke] 23 Gumbel modelell 2]2+ Azlo] oA
3 J:T"‘ el oJgh gk} ek gtk 95%°l dldele FEF
& w2 gYoke TUeES gebdt 4 glon, W
93t Gumbel modelljr g ojde ot A5 4 A
# 95%0l sle== 7ol et ths 4] (13)3 2ol
o 3k 5

|

°L

r°“

Prob[X;, < xN X, < z] = exp(—exp(—a;(x—1b,))

—exp(—a,(z—1b,))) (13)
0:]7]"1 TFEE ¢ Gumbel model®] aft o, &
< a, ﬂ. e zrog A7vel 4= 9t}

‘E}EW 2 AP ARjkeks Ag-aol delMe, A5
Sof| gk TS dEl = AR g 95%0] @lide
gg&o] og A8&(r,, , application ratio) ¥ 2] HE
& 4 Sl Aolth. o]F sl 4 ( 1), (12) 282 (13)
o osle] thy 2 (14) 9 22 4885 AlKE &+ 3ot &

TC =
FX.group* 1,2,3,4 =+ FX.u
FX,all

7,y application ratio=

(14)

1o



SYuEo| ME 8 2 Al=do|dof o3t TFETHY HEE Fotof 2et AT

[0 Seoul
1:34 © Tongyung
/A Incheon

O*group-2

114 e /e group-3
m] /\= group-2

o

D\ 8\ group-3
group-3

\group-4

applicant ratio

(2
©
1

group-4
= group-1

=4
®
1

0.7 . T T
observed site name

12l 10. Comparison of all directional wind speed and
each group directional wind speed for application ratio
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