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ABSTRACT

In recent years, Taiwan’s offshore wind power industry has been booming, but
there is a lack of information on offshore wind speeds observed by the Central-Weather
Bureau; and even though a few wind farms have started to observe wind speeds in the
past few years at the request of the government, there is only one or two years of data
available. It is curious whether the turbines imported and designed primarily based on
foreign wind data can still endure domestic wind environments. In this study, the two-
year wind speed data collected by an offshore wind tower off Zhunan are used as the
basis for predicting the maximum wind speed a turbine established in that area may
face in its lifecycle of 25 years based on Gumbel’s statistical theory of extreme values.
To be conservative and to overcome difficulties in the numerical analysis, probability
distributions of the daily and the monthly maximum wind speeds (measured hourly) are
used, respectively, as the initial distribution required in applying the theory. After the
analysis, it is found that using the daily maximum wind speed as the initial distribution
is more accurate for predicting the maximum wind speed than the other. Since the
maximum wind speed corresponding to a prescribed recurrence period is another
important factor in the design of a wind turbine, this study also carries out related
analysis, also based on the Gumbel’s theory. The result for the studied local wind farm
is compared with those reported in literature for wind farms in Hong Kong, Mexico,

and India.

Keywords: wind turbine, wind speed distribution, maximum wind speed, statistical

theory of extreme values, recurrence period.
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u=1282m/s ~ &% 1 4 0=522m/s » # * Maximum Likelihood method 3+ &

% %#(a,,B) =(15.17 4.0734) ~ Method of moments 3+ & 1% $d(ay,,f,) =

(15.12 4.09005) > 3+ & Mk £ 5 03% > BEA 5 005% o & £ EPFR e
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AT L T11 £ FR 0 & Mahdi and Cenac [7]5#7 3 ) 7 5 th & #cdk
Ao R PRI R R R L B TR E A kel L BAR ) o £ 2348 J‘——B ﬁ"“ '

EPER A 10 A AR @ 0~ Tlics § - A i s %:—mbi_iﬁ'(

0.1

----- Maximum likelihood method

— Method of moments
0.08

°
=
>

Proportion

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Wind Speed (m/s)
B 6 ¢ * MLE 4= MOM $& p i p¥ b i¢ Gumbel & % #ic

0.1

..... Maximum likelihood method

— Method of moments
0.08

o
=}
>

o
o
=

Proportion

0.02 ]
//

3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Wind Speed (m/s)
B 7 & * MLE - MOM #.% p i% 10 4 4 i Gumbel & %4
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EPEfeE p B AR 10 A B0 E ~ fiolicfe 4 A ot B

Maximum daily 10-min -
wind speed (m/s)

%2 & p =

Maximum daily hourly

wind speed (m/s)
Mean 11.97 12.82 A
Mode 14.31 15.19°
First Quartile 7.43 8.25
Third Quartile 15.55 16.60

3.2 EpFR iE

Gumbel #-3] ¥4 % ke R Efrh @RS > iRELGY > RILET
TRERE G = A e ES A F Rohatgi £ 4 [10] - &= fAsgd]» - &
¥ ARAE S Gumbel A F & 4 e Type I 0 pt I 3hid ¥ A8 * KRB R & hE &
Bk (o Yip % 4 (1995)% &6 A K HiHtse £ % ehf # B < b & - Peterka[3] 5

FHRERBAD SN AP LB ETHBT > RGP eSSBS 0 L

AR A {5 i -

UL by curve fitting of maximum daily wind speed histogram
— by prediction extreme daily wind speed
0.08
a
©)
E 0.06
Q
o
o
5: 0.04
0.02

00‘1 2 3 456 7 8 91011 1213141516171819202122232425262728-2930
Wind speed (m/s)

Bl 8 L2 p b X PR i fr Gumbel 1h B e i p < B PR & A &
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01 .. by curve fitting of maximum daily 10-min wind speed histogram
— by prediction extreme daily wind speed
0.08¢
>
~— I
— ]
:5 0.06¢
O
@) L
5: 0.041 |
0.02r
0 0 | = Sy ey v
012 3 456 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Wind Speed (m/s)
B OB ph*ik 10 448k i 2 > Blf- Gumbel @ s p B+ 3% 10
AN N R AT
Bl 8 A Ldp g FHEFZH > BE P ER - STEPFLEYF TR P
ARhBEFA A ELETIILE p R AERPER G F pRERPER A RERL #5E
1=1197(m/s) » #5& p B X EPFR i# B3R 5 Weibull 2% > $ ik 22 & L &

hiE o E H Weibull A %8s W 5 a=1349 ~ f=249 > #-73 S8 ¥ » Weibull

R0\

FNPEY RB 8 NEI pM-H Y FIFRIRBYEFREREE PR LR
i# > AT iR 2.1.2 & #7it Statistical Theory of Extreme Values » #-n" =24 % » 3%
303 EEp s bz 2053 (M/S) - B9 ARl e 2 B p gk - ZiE 10
AhkEREE FE P B ARG A ERE T EE PEAEI0A4ERE O F PR
BlE X% 10 248k 5@ 5 4=1282(M/s) » #-5 p A+ ik 10 ~ 45k 1# B3X 2
Weibull & # » ¥ & 22 &# % G2 > 22 5 2 Weibull & %8s %) 52 a=14.43 ~
L=264 5 %5 S 8kF ~ Weibull F I &0 S4rB 8en2 d it - HY 2 5 97
M *R10AL 4R FHFEF P &S b F o NPTk 212 & #7rif Statistical
Theory of Extreme Values #-n" =244 » 3% 3,22 5 & p $.4 b ¢ u=21.07 (m/s)
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cHBA AR A EOR E S 2 E TR BE L M AP £ 5] 20 # b

RLPITOR ST E § {RITH enE p bt b o i Weibull J s
P EPER o F B oA iE 10 AR thw K F o 4ol 100 LB R T U

A EY R PRELE T ARERA KRB AR ET LR R a5 R RTE

iR

0.10
0.08
0.06
0.04

0.02

5 10 15 20 25 30

g} 10 Gumbel #&%ﬁ-m—@ p A iR E%)i ,a; ‘fr’x? 10 A 45 /n\ %L ﬁ'&

33 B** Gumbel B/ A ZF € F n" % * REZF LK

0.5
0.4
— predict future 1~ 2~ 5~ 15 ~ 25 years wind speed
203
=
. —
O
<
O
]
=
A, 02
0.1
0% 10 20 30 40
Wind Speed (m/s)

B 1l=pieiEh #EA K+ b &
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Gumbel %2 £33 5 A kB A B FHE = X3 5 SLEE a0 4o
PR e RBEA KRB A2 AL TRABEHREN =24 R 2 EpfRiE
#oFpiRiEhEN =359 LA IEER E o RARERLEN =258 X 25 &
B4 R i# > N =24x365x25 > n" g % 219,000 0 B 2 iR 10 A 4k i f R

Bi#En =1,314,000 o d >t niE* *iH@F NS PFER G R E A KB X R

A=

FoRpEAY EPFREHERARE P AR ER 8 - BE P AR EP
%R Sdcd R(PDF) > £ B 8 ¥ 3 %A ¥t 55 1 =20.94 m/s ik X
c=489 » £ @& * & X 32 (Method of moments):* 5 # p & % & &3 S ¥
v =22.84~ f, =4.69>7 rikdg 2.1.2 & #rif Statistical Theory of Extreme Values
4N =365x25F A 3 HEA K 1251525 F kS b oiE 4B 18 %
A o @ F - FFE Gumbel 540 25 & Tiog < b i 5 36.34m/s -

0.30

0.25}

0.20% Year extreme wind speed

0.15¢

Probability

0.10¢

0.05¢

0.00, 10 20 30 40
Wind Speed (m/s)
Bl 12% pieiah #4FF £ 5 b id
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0.6

o
o

L — Predict future 1,2,5,15,25 years wind speed

o
~

Probability
o
s

oo
N

©
—_—

|

0 10 20 30 40
Wind Speed (m/s)

B 135 2iaiEh F40H A KB X b i

THEBENHE A EEARS AR E S - EAY ZEFRFHREAK

AP ERAREIB 8 TR - BE P A b FEF PR IEY R(PDF) KB 8

FpRE SMHKPEHE u=2094AMsfoiE X 5=489 0 £ # % # L 5t

(Method of moments):* & & p & < & B ik, =22.84 ~ S, =4.69 > ¥ 11 ikdx

2.1.2 & #¢i Statistical Theory of Extreme Values > #-n"=365% » ;% 3> {#3]5 &

B4 b 2R Sl S(PDF)4r® 12> H35@ 4 % 2856 B % % o % 2.39;
FAN S i

By =14.62 » ¥ 12 iz 45 2.1.2 & #7if Statistical Theory of Extreme Values » #-n" = 25

Z fz 2+ 72 (Method of moments):* & % p & % {& &3 $#q, =29.60 -

AN 3 HERA K2 Ehk A b AR 1385 ¥ R o * = PEE Gumbel 1
HArE 25 EE A h @ L5 3585m/s o Ak FEEARY A pRARAEEA K
125 1525 &# hif > ¥ R E R E L PR 3 o 8R4 4 b @ TR A
tple o EREF AT ARRFZEEI IR LRIZAL anEL 0 A K
B2 Gumbel & B2 4PN E+ - BRI B2 et VIR Y 2IFERA 3K

SRR S L S
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% 3 - FFEfr= FAE Gumbel 45 3 A % 25 & fo 4 R g R

Years ~ P2 EX Gumbel F1 3 = £ EX Gumbel 4a 3 i x

| 33.48 (m/s) 33.32 (m/s) 0.40%
2 34.17 (m/s) 34.01 (m/s) 1.11%
5 35.02 (m/s) 34.77 (m/s) 0.71%
15 35.94 (m/s) 35.54 (m/s) 0.46%
25 3631 (m/s) 35.85 (m/s) 1.32%

34 % pEAEE{feR p A% 10 A480 3

..... Initial pdf
0.25

— Extreme wind speed of 1, 2, 5, 15, 25 years

o
N

Probability

0.1

0.05

03 4567 8 91011121314151617 181920212223 242526272829 3031323334 353637383940

Wind Speed (m/s)
Bl 14 ppep i 104080 iR b

BR 14 Fd EOBAE P RN E 10 M4k #EF (TA s F o SERIA R
25 & Boi# 0 ¥ iRy 2.1.2 & o7 Statistical Theory of Extreme Values » #-n" =365
FAN3 AR AP T RARS RRLFFE AR 2251525 B b4
REAT L TR B AR e E kA - AR IR IR A KT -
#fHc b odaeE s 2030(m/s) o A ARk 1 Ep g BRIkt b
29.30 (m/s) » H 4% 2~25 # &~ h & FIL A & 3 inthisstudy > 8 3 7 g 4
FREFH TR S RER R TIOERYE R L BN EBHE L E 0 R
PR EIBERG B RLEGE TSI LT EH T IDE R > T TR S

A H AT o ek 47 12 Rohatgi £ 4 [10]% 2 v dh B0 AL T BT 4
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B0l ke 120 EepfRE R R 2EE 10 A B - AR AR kS A
k120 EefRE R @ 0 KA 3T UG E ST RS R Is ROk B ANED B
T e BAL el B o

FALT R AP ARSI BT RS LA AL SEER R

Year This study (m/s) West Caribbean Sea Mexico wind speed (m/s)

1 293 18.4
2 30.4 20.1
3 31.1 20.6
4 31.5 20.7
5 31.9 21.4
6 32.1 21.5
7 323 21.7
8 325 223
9 32.7 22.7
10 32.8 23.1
11 33.0 23.1
12 33.1 23.6
13 33.2 23.6
14 33.3 23.9
15 33.4 23.9
16 33.5 24.0
17 33.6 24.5
18 33.7 28.0
19 33.7 30.2
20 33.8 34.0
21 33.9 NA
22 33.9 NA
23 34.1 NA
24 342 NA
25 34.2 NA
19
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0.25}¢

..... Initial pdf
0.2} — Extreme wind speed of 1, 2, 5, 15, 25 years

>
= 015
=
S,
o
o
=
B 01
0.05¢

034 5 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

Wind Speed (m/s)
Bl 15 @RS p b * BpEAGREA RS b @

B BEE X e 248 kPR o Ph k- £k TR p R A kR
K [~25 Fehh E 4o 150 a8 3N S r 365 kB A KT | EEh AR E
5 28.56 (M/s) » f€ @ iy id ALBLRIE 1 # B boiE 5 29.03(mfs) 3L 5 1.6%:
BE A LS 2 Eh A b5 2974(MS) » %oe s BRI 1 Eh AR E S
29.89(mfs) » 324 5 0.5 % ¥ 2 F 5| * Gumbel 7] & %~ b i BRI
WL T 7P F A0 E R SWT-6.0-154 b 8 A A % 25 #8 7|T 3ok 4+ b id

% 33.55(mfs) -
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0.30

----- initial pdf (10-min wind speed)
0.25r - initial pdf (hourly sind speed)
— Extreme wind speed of 1, 2, 5, 15, 25 years (10-min wind speed)
— Extreme wind speed of 1, 2, 5, 15, 25 years (hourly sind speed)
0.207
£z
—
. p—
"% 0.15¢
O
o
—
=)
0.10r
0.05¢
0'000 10 20

Wind Speed (m/s)
Bl 16 m & % g b FERIE B E < B i@

Bl 16 ¢ masikpFhd  BEAK 1251525 Fenk * BpFR &
(Fd M) 24 RREE10A 4R FHFEFAK 1251525 # cnge % iE
10 ~ 48k #(2 ¢ F4) & Sh#audiEkg Ak 25 E& S EpFh @i
F 10 A48k i# A % 5 33.56 (M/s) ~ 3412 (M/S) » (4w e &7 10k & B kR
Gumbel & F el i@ (7L R o

255 p R {oR p R AR 10 A4A K 125 230E R

Predict future n year 10-min wind speed (m/s)  Hourly wind speed (m/s)
extreme wind speed

1 29.31 28.56
2 30.45 29.74
3 31.09 30.40
4 31.52 30.86
5 31.86 31.21
6 32.13 31.48
7 32.35 31.72
8 32.55 31.92
9 32.72 32.09
10 32.86 32.25
11 33.01 32.38
21
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12 33.12 32.51

13 33.23 32.63
14 33.33 32.73
15 33.43 32:84
16 33.52 32.93
17 33.60 33.01
18 33.68 33.09
19 33.75 33.17
20 33.82 33.24
21 33.89 33.31
22 33.95 33.37
23 34.01 33.44
24 34.07 33.50
25 34.12 33.55

35 & 7 B A iRPFR i#

ht-BIE R EPERAEFELEHEEFARD ES AL Y | £
Gumbel B i# & 3]fch & BLPIFL 5 1.6% > % 2 & Gumbel b i# 48 F]{c b @& B
BIEE D 05% BT kehd § 00 E 0 B A EHEA K25 EA AR LE
BAhEfrE P RS REREARE AR EDLR R RE 0 RE R L
B30 31 £ F pEh AR EFE AL F ) bk hidos &R E TR

S+

24585372 Rl4eR 170 2@ 4=21.03(m/s) ~ &% £ 0=4.29(m/s) » &

Piok b0 s u=1282(m/s){rs » ipld < b #FEL L 64 % HMEE
—

S35 9 Weibull 5 %80 3 $8(ay,8,) = (2273 5.67) -
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024t .- Gumbel curve fit maximum monthly hi m

2 4 6 8 0 12 14 16 18 20 22 24 26 28 30 32

Wind Speed (m/s)

B 17B%5 " BoXiEkpFp @ e > ®l{- Gumbel 4 & & 3

— prediction based on maximum wind speed

— prediction based on hourly win

Yy
©
-
[o2]

Probabilit

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Wind Speed (m/s)
Bl 1S 7 B A h A
—a ,u;é}v]ﬁ PRI B * b foR ? PR R LT 64 % FRILE P oo
boiE RIEPIE D g s b R P ETELRCIEROR B3EL 5 P P 2ER G A A

AP B RPER i (AoB I8 EE ) B A REh i o st 3N K x 3], &
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Poox BPFR EILRF P HRER EIDE 4 5 23.62(Mfs) > FEF P Bk BBIE
b 2 E 5 21.03 (m/s) > B F A i 12.3% o A MG A A A R B b AR (A0 15)
fEE B EERE o AN 3N K r 744 RPER EIERE D R D
E p 5 31.8L(m/s)  FREF P K BLRIE PR iE S5 E 5 21.03 (M/s) 0 B F L
#£51.2% - igA@ ¥ g Pl Ep EPREL A EAR 25 Eh A F -

RN o PREFEAPL VYA R AR AEEALS B AR ERF P A

= B i Bl g e

0.4r

0.35¢ - curve fit of maximum monthly wind speed histogram

— predict future 1 ~ 2 ~ 5~ 15 ~ 25 years extreme wind speed
0.3t

o
N
3]

Probability

o
o
)]

0.1r

0.057

2 4 6 8 10 16 18 20 22 24 26 28 30 3‘2 3:1 36 38 40

Wind Speed (m/s)
Bl 19 BLipl = » B x Ep Ao GHEA KE S b

- B3 H 347 R EF PR AR EIRFRARB AR ENEE > UE D &
< hoiE RFFPIA K25 Eend < b IE P Ao b FRPIE T o) 19 1 E 2
BAiE@ErE kK Eidp G o HEAKR 25 EcieiEh > B @2 B L5
PRLRITEC X EPER SR AL 125551525 AR haE o R 5 e
e R E P R A EREEE 25 ER B ok 6 e de A T A F D R R IBPER R
W o B P BARPER IR A KT - E(N =365)hE 4 b i L 28.56 m/s
A B AR R A RS - 2N =30)E 4 b i b 27.80 m/s > L G
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2.7% FFRIH 25 EhoA B i h 6.5% T LG EE P boX b TR A KB R
AR R

£G4 dph E S F 0 B AEPER EHEA K 125 & B4 b iF 0 E fritl

Predict future n year mean wind speed (m/s) mode wind speed (m/s)
extreme wind speed
1 27.80 26.71
2 28.78 27.89
3 29.30 28.49
4 29.64 28.88
5 29.89 29.16
6 30.09 29.39
7 30.26 29.57
8 30.39 29.73
9 30.51 29.86
10 30.62 29.98
11 30.71 30.09
12 30.80 30.18
13 30.88 30.27
14 30.95 30.34
15 31.01 30.42
16 31.07 30.48
17 31.13 30.54
18 31.18 30.60
19 31.23 30.66
20 31.28 30.71
21 31.32 30.75
22 31.36 30.80
23 31.40 30.84
24 31.44 30.88
25 31.48 30.92
25
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0.2

----- observed 2 points maximum wind speed each year

0.15

= prediction based on hourly wind speed
— prediction based on maximum daily wind speed

T prediction based on maximum monthly wind speed

Probability

0.05

2 4 6 81012141618202224262830323436384042

Wind Speed (m/s)
B 207 2RI A EfriZ PR ~F P B AEFRE &) AR I
WA K] EiBEh #

AR I8 AP PR i foF p A S ERFREFRE Y PSR T g
PIME P BRARFEIFRE D B AR EREE TR RS N WA ATF LB
Pl hdfod P A p @ | Echdb X hid o B 20 LR 2 E5 % BER @
A u] % 26.45 (m/s) ~ 29.89 (m/s) * 2. ¢ F A A r M 200 BLRIA E B L RpFR @
T3 5 2817 (m/s) » A4 TE 5 P B[R A ERER @ E D] EhS b @
% 2859 (m/s) » FIELR T Ok A 5 1.4% 47 do s T 5 F 0 BRI B S B PFR
fHEH ] ERER FIDE 5 27.8(m/s) » FRELP] T Ok B L 5 2.8% 0 A dn A 0F

EER R E ]l ERER FHE 5 33.76 (M/s)  BIELR| T ok #EE 5 18.6%¢

FHZEF A e s TARRIE S b R 0 PR & 1N=8760 77 R]F £ & < R
FoEPpEAR#EUN =365FFRF ER AR F ) B A g un =125
EBARE T LR 20 7 E P RS REIFR I EE AR EFLL B D14

%O
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3.6 £

W E RS ARG 0 K E AT LEATE S0 E 0 oA HRLE DR
R RFEATLENWS0E o - BZARPRENAFGTIIRD

DR F e F AR R R - B o NP N B Y Rk R

B4 {15 ABCB T S/ 1 @ % 3 F iR % 1 R i o

p— L "= e
n-'i,c - ,.\"I - o € —T ;
- > e \ -
P % S
- e »
~ - ‘) = -7' . ;"‘
3 fv <ty & L r- ¥ A ?
% i SN
. ( @ ' ’ _"-:;?2',.
4 ¢
N \ s \
V -_/
%

U (mis)
— 20 =20 -24 24 -28 w28 - 32 w32 - 38
Bl 21355 100 #iT/4 % # FERD b &

100 # > fFpenigd e > B 19T A EFRAAA - FRFLYHE 50 F

M E AR ol ROEIL AR R B RAGE 32 ms -

3;

Rz s b @ TR o & Gumbel A F EFHRAES TGRS > R Y F p ok
S RhEfrE P R b B kP ERY e e fE ez B LA 4 A 1 R
10 2 4355 50 & hE R 5 370 m/s > 2E 0 iR 10 A 43 H 50 & hE I
WaAl3m/so BE TS EN R ADERYIFR T LR FE P EX B
BoiEfos 1 b4 SRR @ TER S0 £ HE MY A ] 5 38.42m/s~44.23 m/s - i Lee

FAMSF LRSS ek Bk BT A A R E D B b
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*

N =123Ep 50 # £ 5 4423 m/s> 474>~ 1 5% p B b i n =3653E#] 50
EERD L 3942m/s 0 L 5 15.1% BEARIERIN TS > w0 BoK Av s R i e
B L fe3nE {4 > SRR KPR E ) B R R DS o

BT AMT R R AT PR AR EE Y B b E R R

R, years Maximum daily Wind speed Maximum monthly Wind speed
5 34.02 35.54
10 35.31 38.26
25 37.04 41.69
50 39.42 44.23
75 40.19 45.71
100 41.04 46.76
125 41.50 47.57
150 42.11 48.23

28 ET R NP BAF ISR EY LA AR FERD LR

R, years This Study Vi, (m/s)  West Caribbean Sea Mexico V, (m/s)
10 34.7 28.4
15 35.6 29.6
20 36.3 304
25 36.8 31.1
50 38.4 33.1
100 40.0 35.1

AR 8APET RN BRI B e AR RER#E T M

#'{F)T J;\ j\& i‘%— 1"“25-& ‘;—-/?T7l’$/p/4ﬁ—mlij& 1§ LL&%" ’ %\ 8 Ilg‘ﬁaﬁpk\*%

St

PE e AR F e Bt AR Bt R BEERP Y 3T ER A R
PR AR A AR LB T BB BOR H T L T
WA EE10# S 15 # ~20# ~25 # 250 # 100 # hE Y > Hm ik
FrenE AP b iE T3 Ao it B Bk 8 5~6m/ s & _Gumbel 4 dE E R iE e

ERWYFE AT UFR LD S AR H 5T B B R R kAL E o
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Arabian Sea

Bay of Bengal

Bl 22 £ B % 2 fos 2 DS1 4o DS5 [12]

1 5 T T
Predicted wind speed values (m/s)

= ~ Observed wind speed values (m/s)
-~ 10 ™ -
£ »
a |
= t | | .
A |
7 » ‘
z
z 5

Hir (|
0 1 L 1 L 1 1 1 L 1
0 50 100 150 200 250 300 350 400 450 500
18/08/2004 NUMBER OF DATA POINTS 31/12/2005

B 23 £r B 4 Aol Bhenh @ AR [12]
ERA ERCHTRS BT BOE L R 1355 1998-2005 # ) 7 i

R N % > & Deepthi and Deo[ 12]677% 2 © & 450 B /4 2 e 8 ficdh bl 3 -
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$ @ B ipli#EE DS1,DS5 4o §] 22 0 & 2004-2005 b ¢ f A B (K] 23)7 12 F ¥ T
ok ik B 48m/s AEF B s A AP AR B4c®) 1 T 39k @ 5 7.98m/s
& * Gumbel 3% 3 FEB] 5~ 10~25~50~75~100 ~ 125 ~ 150 & & LI 4% 9 5
B T g T SRR e R BLen 50 & IR B R 9 DS~ DSS b id 4

57%r 35% o

295 B LB DSIDSSHre o E v e irid b LRI i

R, years This Study Indian coastline DS1  Indian coastline DS5
’ V, (m/s) Vo(m/s) Vo (m/s)
5 33.02 19.72 22.82
10 34.71 21.11 24.48
25 36.84 22.94 26.68
50 38.42 24.32 28.35
75 39.34 25.13 29.32
100 40.00 25.71 30.01
125 40.50 26.16 30.55
150 4091 26.52 30.92

% 10 Annual maximum gust wind speed(m/s) occurring in Hong Kong during 1950-

1994
Year 1950 1951 1952 1953 1954 1955 1956 1957 1958
Annual maximum wind speed 30.3 39.0 339 38.6 44.6 314 26.7 51.9 31.9
Year 1959 1960 1961 1962 1963 1964 1965 1966 1967

Annual maximum wind speed 27.2 52.9 45.8 63.6 36.0 64.0 31.4 422 41.1

Year 1968 1969 1970 1971 1972 1973 1974 1975 1976
Annual maximum wind speed 37.0 344 35.5 62.2 30.3 40.0 36.0 39.4 34.4
Year 1977 1978 1979 1980 1981 1982 1983 1984 1985

Annual maximum wind speed 28.3 39.1 55.0 35.0 28.8 25.7 62.7 324 31.9

Year 1986 1987 1988 1989 1990 1991 1992 1993 1994

Annual maximum wind speed 37.5 31.5 32.0 35.5 37.5 41.0 37.5 48.6 28.1

¥ — B case study & 4% B bk ¥ > Xiao & A [1]e 4% & 1950-1994 4r£

10°45 EH Wensd B 5 A hid o %h Hh & L 00F 3 fda s - BEkosrds &
30
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%

BoiE o IR EEENH TG 70 2% F 0 ATE SHN 0 AL # TR LR
10 A48 5 - B0 BIREER% T 5 90 28 B o BRARA 4R T3 — B0 [B
R A k1000 € P ek iE o
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