110-004-7C26
MOTC-IOT-109-H2CAOO1e

FIE R e h 2 "R A 47(1/2)-
g BB

DB EH A

\ 4




110
@QT]

%54

Jh

23

2 2

S wEE

#
]V}

\

-~

\

S

—_
SN

=-(2/1)

S %’:—‘t ﬂ-.‘a-ﬂm. )

o
—

GPN : 1011000178
i 400 ~

Jrios T (g i (= ek



110-004-7C26
MOTC-IOT-109-H2CAO0Ole

#] R

.‘173 ) R b= e ’}’?(1/2>'

I/:;}‘\iJ /);\ g;]

DEEF o R BRA G M 4

32 18 5B E & b 3T PR
S E A 110 & 2




R7BZ sy 7% (CIP)F 4

SRR NN Ny el TR - N
(1/2) / g3 4c, ek, BmH, M3+,
RMRE, AERF. - Ak, - R
ii%“@ﬂﬁlﬁﬁi‘ #r, % 110. 02

ISBN 978-986-531-229-9( % %)

Lk 2.7%%F % 3. 834

444-94 110000755

B v s o [ K e A5 1M 3 A (1/2) - L ZE R A 151
A WA - TR - BT TRYERE - SREKR
HORRIRE - < B A S b ST Pl
# 4k 105004 ZIETFALIESEIERE 240 5
& Hk - www.iot.gov.tw (FRIZHR > iz B > AP AR )

B 55 (04)2658-7200

HRRFEH - hEERE 110 2 A

BT R #

R (2R AL = FIRR— il 60 fHF

A R Al A8 1 S A A b 2 P A

JE & 1400 JT

& & R
A 3 A i ST P A AR AH RS ¢ (04)2658-6789
BUZZEERA LI - 104472 ZJEmT P IUEEFATTRES 209 5% - B55(02)2518-0207
AREALREESS © 400002 ZH T HILES 6 57 « BEEE 1 (04)2226-0330

GPN : 1011000178 ISBN : 978-986-531-229-9 (FF%)

EIEVERA © TEERBI(RFRME - sCaEEmTIER)
AEVEOREFTARER] > A AAEF 2 i NEE > AECKECEED
RIS R




ZdslEmmf R BTTM R EHREEER

ﬂ%&gﬁ:“%ﬁ%ﬁ&ii&%ﬁéﬁmﬂﬂiﬂ%éw
;5

FEFH (A EFH)  |FUIVREA- SRR EHA TR RI | P RAT
ISBN 978-986-531-229-9(% %) 1011000178 110-004-7C26 MOTC-IOT-
109-H2CAO001e

;_l_?e;:_%i [had o/ﬁ/%;bt,{‘]ﬁ‘k_ﬂ'ﬂ" NN Iﬂi‘ﬁ};ﬁ"‘}
A B RS T , .
%%%igw i p o109 # 01 *
PP AR i wkia 2Tl RIS AF R 2109 & 12 ¥
Eiy é? %+ 04-26587200

P 5E 1 04-26560661

%%ﬁiﬁ&\ﬁ&\ibm~&%&\ﬂ#m

%Q'

g;% 2L R s AR K AR S RS ey 1F IR % m’@éloﬁiﬁﬁﬁfﬂﬁ%ﬂ’
Voae ol Pee &g’&g;’*m&ﬁ““f'}&ib’?f’vﬁ}ﬂiﬁ—&né TR E BT - 2R T
%#%%ﬁwaawk*wﬂw Prif ez ' - B Eg S KT HER RFZ - o FIH IR

M ERERITER R e A B TEH -2 R4 -

*FET Tiﬂﬁlb&ﬁﬁﬂ HRAIAAM AN TFEAABEA R - R
BTk [ 10mss ed xRk <3 10m/s> %= BB F R 5% b X3 TR &2 B0
_PLF—TI o

£ ¢ B 6 Biplsk TI~T2~T5~T6~ T8 ~T9 1+ A4p Bk 2 H /> 0.96~0.99 2 FF » X & 3 &
PH o T S ERE S ToERE TR Ak o Y Ba AR TI T L5 A Rl
T2 -T5 2% 2w E4aMPARE 3 > AR B A 8cA B 43 0.96~0.99 2 0.91~0.96 2. [F » ¥ 4ot jE
Bz_om A~ L F R lﬁilb&ﬁl;& FALR oKk BRIFRLS O e
Lo Rk i A8% - &% o

Fo RN R O FERARF A TR LTORSTO R B B0 AR ST
506 REkY BRI Rz Rl BELE FER #ﬁﬂﬁﬂﬁﬂ’éﬁﬂaT2T6ﬂ¢ﬁ
Pl B AR HP T2 250742 Rk ENERE TR XX B8 At
FRIETOTO Bz E " lEd A Blk HeY TO 5k Fdos B2 Pk

FoREEFR 2 ESEFRNR FA 0 FEFFATO R A LT Rl T6 Rl =k
BESACTEAY SR L ORI R RITP LR BREXEASF P IR ER -

AFETERAEPBEREBZAAPFELAT O BRNEREETIIRZ AR FENE T FR
TR RPN Sk TRFRNABBFRFAF F2PF 2 g4 P p T
BRhE2Z A EA ) T RARFEFE PMASTRESER BTN E B B RAPME
!fpﬁawf$&i‘Pﬁﬁﬁé*ﬂwm@Jﬁﬁﬁiﬁf’5”*’%@ﬂ%ﬂ%ﬁmﬁﬁﬁﬂJEH%%
ARRAIFR R AL R BT FLREME- H ALY -

B | FoE| AR & B @ 2

R TP R FUE T N e
110 & 2 * 164 | 400 |F#MEHZERT IEATLIERE F A2 FYBHE
LA N

B! AT 2 B hmBERD N A REINZF R o




PUBLICATION ABSTRACTS OF RESEARCH PROJECTS

INSTITUTE OF TRANSPORTATION
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

TITLE: Analysis of Strong Wind and Gust of International Commercial Ports (1/2)-Taking Taichung Port as an Example

ISBN (OR ISSN) GOVERNMENT PUBLICATIONS NUMBER | IOT SERIAL NUMBER | PROJECT NUMBER
978-986-531-229-9(pbk) 1011000178 110-004-7C26 MOTC-IOT-
109-H2CA001e
DIVISION: HARBOR & MARINE TECHNOLOGY CENTER PROJECT PERIOD
DIVISION DIRECTOR: Li-Hung Tsai FROM January 2020

PRINCIPAL INVESTIGATOR: Ching-Ho Su

PROJECT STAFF: Chi-Huai Wei, Guan-Sian Luo, Zi-Jian Chen, Wei-Ting Zhang, Mei-Yi Zhu
PHONE: 04-26587200

FAX: 04-26560661

TO December 2020

KEY WORDS: strong wind, gust, average wind, maximum wind, abnormal wind

ABSTRACT:

Due to climate change, there are more and more extreme climate phenomena appearing. The changes in global ocean current
patterns in the past 10 years may trigger faster wind speeds. Faster wind speeds are helpful to the development of offshore wind power,
but on the other hand, it may cause many disasters. Strong winds or short-term rapid increase of gusts have always been one of the
important causes of disasters. Due to their unpredictable characteristics and the risk of port operations increases, it is also an important|
topic to port operations.

In this research, the average wind and maximum wind speed in Taichung Port were analyzed statistically. Two abnormal wind
conditions are also discussed. The first type of abnormal wind is the average wind is less than 10 m/s but the maximum wind is greater
than 10 m/s. The second type of abnormal wind is when the maximum wind speed is more than 2 times the average wind speed. The,
linear correlation coefficients of T1, T2, TS, T6, T8, and T9 of the 6 stations in Taichung Port range from 0.96 to 0.99 which is|
representing a high degree of correlation. Therefore, the maximum wind speed can be estimated from the average wind speed through
linear regression. Not only the two stations T1 and T9 in the north and south of Taichung Port, but the stations T2 and T5 on the east
and west sides have high correlations throughout the year and four seasons. The correlation coefficients are between 0.96 to 0.99 and
0.91 to 0.96 respectively. There is no significant difference in the average wind speed of the four seasons at the stations, indicating that|
the wind field in Taichung Port is large and the trends of the north-south and east-west stations are consistent. For the first type off
abnormal wind, the highest occurrence rate of abnormal wind throughout the year is the T6 station. The location of the T6 station is
located on the area which is closest to the inland among the 6 stations. It should be affected by surrounding buildings. In summer, the
T2 and T6 stations are the two stations with the highest ratio. Among them, T2 is the station closest to the sea and is located on the top
of the Green Lighthouse, as a result. it is easily affected by the southwest monsoon in summer. T6 and T9 stations are the two stations|
with the highest ratio in autumn and winter, and T9 is the southernmost station in the port area.

For the second type of abnormal wind, the highest occurrence rate of abnormal wind throughout the year or in each season is the T6
station, followed by the T9 station. The T6 station is closest to inland among the 6 stations, and it should be caused by the greater
influence of the building.

The analysis of wind characteristics in each area of Taichung Port has been completed in this research, this research proposes the
linear correlation function of the average wind and maximum wind speed at each station in the port area and the average wind at|
different stations. It also proposes two abnormal wind occurrence scenarios, occurrence probability, the difference between the
maximum gust and average wind speed, and calculate them according to different seasons. These results can be provided to Maritime,
Port Bureau. MOTC, Taiwan International Ports Corporation, Ltd or other relevant units as a reference for port area operation safety,
disaster prevention, early warning, ship entry and exit, etc. In addition, through the analysis process of this research, it can provide

wind forecast, wind wave analysis, wind power generation and other related topics for further research and application.
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