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Extreme Offshore Wind Estimation using Typhoon Simulation
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Abstract : Long-term measured wind data are absolutely necessary to estimate extreme offshore wind speed. However, it
is almost impossible to collect offshore wind measured data. Therefore, typhoon simulation is widely used to analyze
offshore wind conditions. In this paper, 74 typhoons which affected the western sea of Korea during 1978-2012(35 years)
were simulated using Holland(1980) model. The results showed that 49.02 m/s maximum wind speed affected by
BOLAVEN(1215) at 100 m heights of HeMOSU-1 (Herald of Meteorological and Oceanographic Special Unit - 1) was
the biggest wind speed for 35 years. Meanwhile, estimated wind speeds were compared with observed data for MUIFA,
BOLAVEN, SANBA at HeMOSU-1. And to estimate extreme wind speed having return periods, extreme analysis was
conducted by assuming 35 annual maximum wind speed at four sitea(HeMOSU-1, Gunsan, Mokpo and Jeju) in western
sea of the Korean Peninsular to be Gumbel distribution. As a results, extreme wind speed having 50-year return period
was 50 m/s, that of 100-year was 54.92 m/s at 100 m heights, respectively. The maximum wind speed by BOLAVEN

could be considered as a extreme winds having 50-year return period.
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Table 1. Regional basic wind speed(MMAF, 2005)

region basic wind speed
west coast(Incheon ~ Gunsan) 55
south coast, east coast, Jejudo 60
Mokpo 70
Ullengdo 75

Table 2. Regional basic wind speed(KRTA, 2010)

. basic
classifica- . . .
. region location wind
tion
speed
Seoul, Daegu. Daejeon,
Chuncheon, Cheongju,
I inland Suwon, Chupungly- 30
ong, Jeonju, lksan,
Jinju, Kwangju
11 west coast Seosan, Incheon 35
southern part of Gunsan
west coast Yeosu, Chungmu.
I south coast ’ e, 40
southern part of Busan
Pohang, Ulsan
east coast
east coast Sokcho, Ganglyong
v Jejudo Jeju, Seogyupo 45
particular region Mokpo
\" Ullengdo 50
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Fig. 1. A map of four site(Gunsan, HeMOSU-1, Mokpo and Jeju)
for analysis of extreme wind speed in western sea of Korea.

Table 3. Lat/Long coordinates of four sites(Gunsan, Mokpo, Jeju
and HeMOSU-1) in WGS84

Location Latitude(degree) Longitude(degree)
Gunsan 35.890 126.330
Mokpo 34.940 126.000

Jeju 33.700 126.500
HeMOSU-1 35.465 126.130
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32, AT T ol AL 9AE YERILCH, Table 301 471 A
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Ott(2006)= RSMC-Tokyo2} JTWC A&Z B]iéto] A
S sIgl o o] F ol gato] Hu|aE 3 BAEE Y
oAl s0:d R AARESS 2Pdeteltt. T3, Ko et al.(2013)
+ RSMC-TokyoS} JTWCS] HAH 225 E Hlusto] F 7]
#Ho A5 EAE HAES vk Qlvh

23 0|2X HiZ

HlE A9 71948 B dl2 = Holland model(Holland, 1980),
Original Rankin vortex model(Schloemer, 1954), BRET-
general model(Bjerkness, 1921)} Fujita model(Fujita, 1952;
Mitsuta, 1979)°] 101 o] 252 op/or & ©|&3sl] A=
T RdE {5 5 Qlvk ghd, o] gk BEl FollA Holland
model> #5 F5783 7P AR ks BolFar glow, b
3l best track data®] 4-80] 20|38t 2] 0 A FER|Eol| A
l-$- -A-8-3cH(Holland, 1980; Ott, 2006; US Army Corps
of Engineers, 2006; Willoughby and Rahn, 2004).
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kA Ay Al (Z2]22] A4, Coriolis parameter), /=
21(6)& ©]-g&3to] AAFSFSI ).
f=2wsin(P) (6)

A7NA, wE AT A AEE(7.29% 10 rad/s ), ¢ IE
o]t}

2.4 =0 E54H1H4 (Radius of maximum wind)

Bl5 AlEdo)dE A5 54 AR E uE IBAEEE
P, SA71%, Hdls%, Hls59, 25 m/se} 15 m/so)
F&e gk & - dwbd Fol itk o] T HoEEEHA
(Radius of Maximum Winds), R, Bl SHo14 o)
F5o] MAEhE A7 9] A=A B 2ol QoA &
& x2S AYA = vlf- T8k 9GS st

Holland model®] wj7is4= A9} BE o] &31d 3 2] (7)
¥} o] HAojFE WS A & U th(Holland, 1980).

B9 k2 o5 RIS S AHAE TS o,
Holland= ©] #b& #ASAZHE 3] ste] FsteS A9t
SISt & Aol = A, B 12]1 HIF 4 HUE S vk
S AFE38H7] 938 RSMC-Tokyo best track data®} Holland
model:& ©] €33 tt. 25 m/s9t 15 m/s F-5ofl tist - axt
73 74 XE Holland model®l] #-8-5FH A9} B, -+ 7H2] 7]4]
= 7H= 0] n)d g A Alo] = Eh o] 7 Ao
2% 7143kl (A =150, B = 1) Newton-Raphson =
o] &3sto] R ALRS Faskd vzl A, BE A=

STt (Chapra, 2012).
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2.5 Wind profile model

HE 2280 A7 351 10 m EoloA e F55 3k
A ERE, e AAIREES ERe] X 91X #F0]9] 100 m
oMo T = FeR 7] wiEell 10me] E°l& 100 m
HElo] I Q38l}, T4 T3 (Wind profiles)s 5743t
] © 2 = W 2 (Power law)¥} 51 2] (Logarithmic
method), =% 1AM (Gust method), ¥ HXPH (Standard
deviation measurements) 5-©] AR H] WA Algo] 7HASH

W o] 2 AME-HH(Ko. et al., 2012).
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Fig. 2. Example of observed and modeling wind speed profile
model using power law.

A el v A (8)% T (Mwanyika and
Kainkwa, 2006).
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% oM Hit Fmks), o LR EX G0t} A,
IEC 61400-3014= 3l A2 Lo = 0.145 ARE-3)
5 Aaskar JARE o] gh g el welwt A-go] 7}
Sob BET 28 FH] AlglolME 288 5 glomw BE
AQ) MERIAFE FHE D v ek B Ao M HlE
MUIFA(1109), DAMREY(1210), BOLAVEN(1215), SANBA
(1216) 470 EEo] Aaliol Q1] S1HEIRL W] ¥ A8
3] &2 (regression analysis)3to] L= EAGE 0.1% 2HY 8}
Qo olul, ARAGT R 090732 % eI Fig. 2= 3]
AN A7 5 B AIRE dE EAgs
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RS Gt a2 el o] 8% ElF A E= Table.

Table 4. Information of 74 typhoons(from 1978 to 2012) used in typhoon simulation

No. Year Typhoon No. Typhoon Name Period
1 2012 1210 DAMREY 12080100 ~ 12080218
2 2012 1215 BOLAVEN 12082700 ~ 12082900
3 2012 1216 SANBA 12091606 ~ 12091718
4 2011 1105 MEARI 11062500 ~ 11062700
5 2011 1109 MUIFA 11080600 ~ 11080800
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Table 4. Continued

No. Year Typhoon No. Typhoon Name Period
6 2010 1009 MALOU 10090500 ~ 10090721
7 2010 1007 KOMPASU 10083012 ~ 10090212
8 2010 1004 DIANMU 10081000 ~ 10081118
9 2009 0918 MELOR 09100700 ~ 09100809
10 2008 0815 JANGMI 08092912 ~ 08093021
11 2008 0813 SINLAKU 08091815 ~ 08092006
12 2008 0811 VONGFONG 08081506 ~ 08081718
13 2008 0807 KALMAEGI 08071800 ~ 08072100
14 2008 0803 MATMO 08051512 ~ 08051618
15 2007 0712 WIPHA 07091900 ~ 07092012
16 2007 0711 NARI 07091400 ~ 07091618
17 2006 0613 SHANSHAN 06091600 ~ 06091800
18 2006 0603 EWINIAR 06070900 ~ 06071100
19 2006 0601 CHANCHU 06051700 ~ 06051900
20 2005 0514 NABI 05090500 ~ 05090703
21 2004 0415 MEGI 04081800 ~ 04082006
22 2004 0407 MINDULLE 04070212 ~ 04070318
23 2003 0314 MAEMI 03091000 ~ 03091300
24 2003 0306 SOUDELOR 03061700 ~ 03061912
25 2002 0215 RUSA 02082800 ~ 02090100
26 2002 0209 FENGSHEN 02072400 ~ 02072700
27 2002 0205 RAMMASUN 02070300 ~ 02070612
28 2001 0111 PABUK 01081918 ~ 01082200
29 2001 0102 CHEBI 01062206 ~ 01062412
30 2000 0017 SAOMAI 00091221 ~ 00091600
31 2000 0012 PRAPIROON 00082909 ~ 00090106
32 2000 0010 BILIS 00082112 ~ 00082306
33 2000 0004 KAI-TAK 00070818 ~ 00071012
34 1999 9918 BART 99092115 ~ 99092421
35 1999 9907 OLGA 99080103 ~ 99080312
36 1998 9810 ZEB 98101521 ~ 98101721
37 1998 9809 YANNI 98092903 ~ 98093006
38 1998 9806 TODD 98091806 ~ 98091918
39 1997 9711 TINA 97080706 ~ 97080906
40 1997 9708 PETER 97062700 ~ 97062815
41 1996 9612 KIRK 96081100 ~ 96081415
42 1995 9503 FAYE 95072209 ~ 95072312
43 1994 9429 SETH 97100900 ~ 94101200
44 1994 9414 ELLIE 94081209 ~ 94081518
45 1994 9413 DOUG 94080721 ~ 94080918
46 1993 9307 ROBYN 93080812 ~ 93081021
47 1993 9306 PERCY 93072818 ~ 93073003
48 1992 9210 JANIS 92080618 ~ 92080809
49 1991 9119 MIREILLE 91092512 ~ 91092718
50 1991 9109 CAITLIN 91072700 ~ 91073003
51 1990 9021 HATTIE 90100518 ~ 90100800
52 1990 9020 GENE 90092700 ~ 90093000
53 1990 9019 FLO 90091618 ~ 90091918
54 1989 8911 JUDY 89072618 ~ 89072812
55 1988 8824 NESSON 88100600 ~ 88100900
56 1987 8712 DINAH 87082812 ~ 87083106
57 1987 8705 THELMA 87071306 ~ 87071600
58 1986 8613 VERA 86082512 ~ 86082812
59 1986 8605 NANCY 86062218 ~ 86062406
60 1985 8520 BRENDA 85100312 ~ 85100506
61 1985 8513 PAT 85082918 ~ 85083118
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Table 4. Continued
No. Year Typhoon No. Typhoon Name Period
62 1985 8512 ODESSA 85082900 ~ 85083118
63 1985 8510 MAMIE 85081700 ~ 85081818
64 1985 8509 LEE 85081218 ~ 85081400
65 1985 8508 KIT 85080606 ~ 85080918
66 1984 8410 HOLLY 84081812 ~ 84082118
67 1983 8310 FORREST 83092500 ~ 83092800
68 1982 8213 ELLIS 82082312 ~ 82082718
69 1982 8211 CECIL 82080912 ~ 82081300
70 1981 8118 AGNES 81082906 ~ 81090300
71 1980 8013 ORCHID 80090912 ~ 80091118
72 1979 7910 IRVNG 79081412 ~ 79081706
73 1978 7818 IRMA 79081412 ~ 79081706
74 1978 7808 WENDY 78072806 ~ 78080106
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Fig. 3. Comparison of annual maximum wind speed(m/s) at 20°N “ A ;--EO"‘.A\-/EN“mS)
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Fig. 4. Best tracks of three typhoons used for analysis of maximum
wind speed.
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Table 5. Results of extreme analysis for 35 estimated wind speeds
of typhoons having 50-year or 100-year return period at
HeMOSU-1, Gunsan, Mokpo and Jeju

Location HeMOSU-1  Gunsan Mokpo Jeju
5 Parameter p 22.75 17.29 18.61 20.88
7.04 4.78 6.10 6.15
‘ Return 50 50.22 35.93 4243 44.87
° 2012/09/16 period 100 55.13 39.26 46.69 49.16
Time(year/month/day)
Mean 26.81 20.05 22.13 24.43
Fig. 7. Time series graph on maximum wind speed(m/s) of Standard deviation  9.02 6.12 783 788
SNABA(1216) from 2012.09.12.06 to 2012.09.17.06 at
M.S.L(+) 26,31 m heights. cov 0.34 0.30 0.35 0.32
3 T
O Observed
s — Theoret.
[ — — Regiona
—-—95%Cl
3 3
=
-
5
=
£
zZ
[] 1 1 1 1 L 1 1 1 1
P (%) 10 50 80 o0 95 98 99 995 99.8 99.9

Fig. 8. Estimated and theoretical winds and 95% confidence intervals for extreme wind speed at HeMOSU-1.
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