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Ports and shipping are vital to the functioning of the global economy, facilitating nearly 80% of global
trade activities.However, due to the threat of climate change and natural disasters, accidents caused by strong
winds and other meteorological factors may cause negative impacts on the entire supply chain and cause
economic losses.At the same time, the increase in the size of ships has also led to an increase in the wind force
on the ships, making ship operation and navigation more complicated.

This project is to provide relevant information required for ship berthing, ship entry and exit, terminal
operations, port structure design and disaster prevention warning in major commercial ports in Taiwan,
including Taipei Port, Keelung Port, Su'ao Port, Hualien Port, Kaohsiung Port, Anping Port, Budai Port,
Penghu Port, Taichung Port, etc. This project continues to improve the commercial port wind observation
technology, explore the observation error of wind stations and instrument verification tests, and at the same
time explore the probability and variability of wind speed in the commercial port and analyze its strong wind
characteristics. The specific results and application scenarios of this project are as follows:

1. This project discusses and analyzes ultrasonic anemometer measurement results from different years, the
measurement characteristics of different instruments, the calculation method of maximum wind speed, and
the calculation method of average wind direction. The project analysis results can be provided to relevant
domestic agencies as a reference for wind power station installation, instrument selection, raw data
calculation and publication.

2. The project also completed the 2023 annual report on wind observation data, providing information such as
charts and graphs of wind speed and direction for each port, wind rose diagrams, and wind speed and
direction joint probability analysis tables.At the same time, the project also completed the analysis of
strong gust characteristics at specific ports and the impact of typhoons that will invade Taiwan in the first
half of 2024. The results will be provided to relevant domestic agencies as a reference for port engineering
planning and design, port construction, navigation safety, and operation and maintenance.

3. The project completed the analysis of strong gusts (including duration of strong winds, cumulative time, and
gust factors) and station turbulence intensity, and further targeted specific ports with large wind variability
(such as Taichung Port, Penghu Port, Hualien Port, Budai Port, etc.) The strong gust characteristics of the
port are analyzed to provide application to the port management authorities.

DATE OF PUBLICATION NUMBER OF PAGES PRICE

March, 2025 180 200

The views expressed in this publication are not necessarily those of the Ministry of Transportation and Communications.




F2RR s I
B A et re s i
B B B oot r et e e sra e e V
T I TR \AI!
B — F B T s 1-1
LR TP 1-1
L2583 2 R 1-2

R = N e R < < SRS PSP 1-3
SR R EBBESPEE 2-1
20 B 3 BLPI D 72 F ZiE i 2-1
22k A BLPTIR BB o e 2-2
2.3 4 BLIRLE FLZE 2-5
24 B A BB ESLEE LT R s 2-10
2.5 B 4 FALEE BT 2-14
ZR FERFBEPBIEMFE 3-1

30 R A BRI BRI 3N 3-1
32k 4 ‘%;E‘J FE TN Z 3B 2T oo 3-4

TG T =TSSR 3-41
Sr® ﬁa;ﬁm')i B A T s 4-1
4.1 B F A BPIEER 2 B 4-1
42 B T 0 M s 4-16
A3 Fimag B2 2 B BT e 4-26
44%)&. T 1 e T i 4-38

S ] i 4-46
iz Q‘Lﬁﬁ?t—j—‘ﬁ .............................................................................. 5-1
T == TSR 5-1

I = R 5-3
53 3 F3TE Z B B e 5-4



= BT oo w11
T 1R RER REF AR E S it 2-1
ez WAL B AR LATEED e 31



B 2.1
2.2
2.3
B 2.4
B 2.5
& 2.6
B 2.7
[l 2.8
® 2.9
® 2.10
® 3.1
& 3.2
® 3.3
& 3.4
@ 3.5
il 3.6
® 3.7
®l 3.8
® 3.9
& 3.10
@ 3.11
@ 3.12
& 3.13
& 3.14
® 3.15
& 3.16
® 3.17
& 3.18
& 3.19
& 3.20
@ 3.21
f® 3.22
& 3.23
® 3.24
& 3.25

FNIE B R A RIEE TR Bl s 2-5
FAER A RIEEE B 2-6
B0 B R A RIEE B Bl et 2-6
TR BER A PIEE TR Bl s 2-7
FTER A PIEE T E Bl o 2-7
BAEER A BIEE T E Bl e 2-8
FRIBBER 2 PIEE T Bl s 2-8
TCER A PIEE P E Bl e 2-9
B ER A BIEE TR B e 2-9
QARTOD F &g F & 382 35 e, 2-15
Y S IR E Bl s 3-6
1P B REDPRLIANREF LABTHREEASITE s 3-7
%d/i‘] SR VI S Sl N Sl AV B S '?ﬁ‘fié SR . 3-8
id/ﬁﬂl‘?ﬁﬁﬁkqﬁ‘\&i#m/}%ﬁ SR FOAS T | . 3-9
0B R EDPAZR AR #3310 A 48R FTALA $TH ... 3-10
b 3 NEC U CIE N - OO 3-11
ABRENFEDRTANRLE T LI ABTHEFELAITR ... 3-12
Ak ERPREF AR EFL0OLEFTHEFE S 17H ... 3-13
érﬂ;/ﬁ»‘#ﬂp\;’&ﬂpqu}i\‘&tﬁ J‘)}er’";“f A\’}’?FE] ................... 3-14
ARBAAR AN BT ENL #1042 & FTHRFE A 17H.3-15
AREERFAERTE N R E R TSR 3-16
AP BRI ANER AR 10 AT HREL A ITE ... 317
EPERFANER SR EFRE S FTALATE 3-18
%“‘%‘ﬁ»“ﬁb&@&ﬂﬁ:‘gf/ﬁﬁv—li”/z’ Boi# X BB .......... 3-21
TRERABREFLEE IS H T2 b F L BB .. 3-22
ZT b mEFRLE2EI3HPBEFTIOZ2 b2 L ER......... 3-23
BREERAREFLEEIHHETIDZ2 b «?; BB .. 3-24
TEBRAREFLEEINSHTIEZ 2 b # L ER ... 3-25
REEB " BREFLEEIHHB B TIDZ2Z L ER ... 3-26
AREERABRELEEIHBHFTIDEZ L ELER....... 3-27
EFAEBARTREEINHETIDE 2 R L ER ... 3-28
EPEBR A BRELEEIHS B TIDZ2Z L ER ... 3-29

£9 kBTl e BT TI0h 5 A R L 6332
FRA SR T E e T2 TI0h % & & £ 1 F13-33
ZLThreg T2+ g X022 L0k w» & B £ 5B 3-34



] 3.26
] 3.27
%] 3.28
%] 3.2
] 3.30
% 3.31
4.1

4.2

4.3

%l 4.4

B 4.5

B 4.6

B 4.7

B 4.8

4.9

] 4.10
) 4.11
] 4.12
B 4.13
B 4.14
B 4.15
B 4.16
) 4.17
7] 4.18
] 4.19
] 4.20
B 4.21
B 4.22
B 4.23
B 4.24
B 4.25
B 4.26
B 4.27
B 4.28
B 4.29
B 4.30
B 4.31
] 4.32

Bibw R Tz o T2 T » & B £ EE3-35
TiEbw T2 B Ti022 T10h » 4 B £ B 3-36
FRAw BT BE -0 P T2 Tk v & B L % B 3-37
AlErwr i TEZaE e T2 T » & R 4 @ F3-38
FHEeETHERE e L0322 Tk % & R A EF3-39
FoEe T re @ Ti0E2 Lok » & & A B F3-40
4 ¢ B 2023 & %

U )|
L TR 2023 FiF Y R GEIF B 4-8
T RE 2023 FiR T R GEEF B e 4-9
Bk 2023 FiR T R GE T B o, 4-10
T 2023 i 7 R GE BB e 4-11
FiRE 2023 i P B GE B F B e 4-12
5158 2023 BB 2 B iF S F B o 4-13

BB 2023 EAF T R GE B e, 4-14
Bk 2023 iR R GE T B 4-15
BB EGER P B e 4-17
FPOEREAFFREB 4-18
FVOBERRFE A FFREITRB 4-18
P BMA AR EAZE22M/S 2 Z R P FR 4-19
FRBRBE R A FRITHRRB] e, 4-22
[y S N 2= o - T 4-22
P BER 2 FEEITRB e 4-23
FTRBELR F S FRITARB oo 4-23

FBEER FF B TR E M RB] 4-24
AR FIF B2 TR F M B 4-24
EPELR FFE TR E M REB] 4-25
FTRBER FF TR FM B 4-25

I R N Y 4-27
SR N T T 4-28
o R 0k 0 | T 4-29
e T S - B 4-30
TEEB E o B A Tl e 4-31
gL b N T A L | Y 4-32
- R [P 4-33
R S Rty | 4-34
R A T T | 4-35

0B EEEER F R B o, 4-36
FRBRE TR AELREE LR F]F 2B AE o 4-36

VI



B 4.33
B 4.34
Bl 4.35
Bl 4.36
Bl 4.37
B 4.38
B 4.39
8 4.40
@B 4.41
B 4.42
B 4.43
B 4.44
B 4.45
B 4.46

TEBIT O TREELEZ LR F]F 20 GB . 4-37
EAEE IR REEREE LR F]F 2 M RB] e, 4-37
TREFTVREERFE LR FF 2B BB o, 4-37
i N o N = e =) R 4-39
Pl e h HREFTEER F IR RO R EFRB] 4-40
Pl e h HREAKERE X R RER EFRB 4-40
Pl ek R BE TR RER FEFRE o, 4-41
PR e R X T E TR RER FFRE e, 4-41
PR R R R B TR RER FEFRE 4-42
R o o N =3 -1 4-43
L e h R F 2B TR EER EFRB .o, 4-44
L e h PRSI B XTI EER EFRB .o, 4-44
L e h PRAEEY BT EER EFRB .o 4-45
L 2R h R EPE TR EER EFRB .o, 4-45

Vil



2-1

LA I Y 2-3

ERTR A PIEEEZ R RE- T e 2-4
R R B A S 2-12
IRT R G T E A 2-13
Lpleb k52028 L F AR A FAETLBS o 2-19

FRRVER EARBEE 3-4

32 Pl EHhiE2 PR i—‘a,ﬁ_ﬁﬁf%‘ .................................. 3-5
33 AR EHRFEFZH LA EIEREEE e, 3-5
34 ELEBAER A PEEE R FETE AP 4 319
3-5 @ﬁ%iﬁ&@&?%;w@ﬁ ........................................ 3-30
4-1 2 HF 1L BPIH2023 F 2 F R FEE R E o, 4-1
4-2 2B F% L 'F"J #2023 F 2 TR FEFEE L E o, 4-2
4-3 LB HEIRPIH2023EFL5FTRFELEE AT 4-2
4-4 2RI BPIH2023EFF TR FER T 4-3
45 2B HILRPI2023 FFAERFE R R o, 4-3
46 2 EHILRPIH2023F>ER v EE IR 4-4
4-7 2B %1 BPIH2023F* Fh v B A E 4-4
4-8 2 ERIBRH202EF5FTr s ER AT 4-5
49 2 kBT ﬂ%Z%&ﬁ%é&aéﬂﬁ%i .................... 4-5
4-10 2 B H L B 2023 A E R v £ R AL E o, 4-6
4-11 )/év/,{‘ ﬁ'ﬁx“& 4 k2 %8 R B T e 4-16
4-12 2B T E~ b F PIEEZ PR F A 2 B, 4-20
4-13 2B T B b 4 PR R B A 2 B 4-20
4-14 27k 2023 Eplspse b B A 4-21

4-15
4-16
4-17
4-18

T e

BB RPIE TN ET A A e, 4-26
2024 & 5 B * EIRZBER 2] o, 4-38
ol e h PRFELF BB R st;L‘Fé“n‘i% ........................ 4-39
L 2 RFEFEB R A Y

Vi



$-%

w}

11 3% e

Br b Hr e AGE T M E R > AT 2IRiT 80% 1 hF 3
BE o m AFLBERTO BT L AL FH LR DRERE o KA X T
FHERCIpRLTOIP BRI F RFIRRANFETAERER &
Medden g o BrfF T 2 AT A 0 B PEApAg & AT T R Ap g AT B 4
< o @BArdadR TR SiT { Ao R

2021 38 23 p B2 HEEF I ETEA0 L LEFFTLHGLY
B E KELERENY LR EFE L0 i b X B A HALIUE > B
fEERRINERETRN  RXEETER > A RESE L A PP
AR ER Ay TRaE b (TR L AR RE S MRERE 2AEL] §
2021 & 9 P 4109 E 30 9 phAie TARE6HI R LA ER
LARTHAEERPR FOERUBHAEPHI LI RFRFTLEE R
E2 e 2 TR | sl-R A @2 B o dedp2 R8> 29 p 4 igid g
T ppdpdiae b2 £ 8 FHIEE2 54 gy o

SRELFILFELM,E S ABRE KRR CEE B2k X
T~ FRESEPESLP BEE B BSA AR dpdgiE D BT
FoOEHREF R R GRFF AT AN T A LA IVE AT AT
AR R AR TS EABEN L LBEEEY R 4 R A p A

AR R BTG NN 2 B E b ORI 32 5
B ARFERL 4 R -

Bk ¥ R ARBES 2 22 MR T 0 F 8N 2R EE
FHAGERFIGFEELGF BT LI BLITE - i kphETHOL &
Tt (BR )P 77 & Ry Jm%‘rr% R T o Ft o w HRIRF 1 2
AR UERFL  BRUTIOR 4 LA 2 Bt B2 TER RIS
b4 Ry fUb R RE R RBIETD 10 42 Toh o LI ] A4
2 T3ah i R ARh#EE R A HE (L AT nAEE) F 0 £ A
LR EF AR 4 RBIHEN FTR 4 iE'J‘:&«iﬁiE'J%‘f—%;iﬁ R EHRE
Blid o PREAHT AR EWF 2 SRR FHEN > DA H R BB

1-1



12 % d+ S5

@

A T BB QWEHD CHF L 0 TR R %*
P LR PR R R A oA )3 107-110 & 2 111~114 &y
J-

AR R ERD CHIFT R Jirﬁﬁiﬁﬁaﬁw%ﬁﬁﬁfjuﬁé%
REFERERZFREFERREEREFRS > R RERE 2 o 4

PRER I ERRZ IRV L BERERLIR S DRIREES 2 TER
FORSE R Rkdpdaiad s dpdaie ) S BBEITE B R SHESR
EERT $3h o wPER S EFEIoT
1m&rwﬁ*%ﬁ&£¢&%ﬁ»ﬁwnuiﬂ%éw’&%éﬂ
EEOBR PP AL P BERELLA B RNBER LT
ﬁ&iﬁa&@u;sz$iﬂ&ﬁﬁww&m»j@zk§$?§2
BREARFAFG - FAPF2 g4 @2 A Lp e Top 2 £+ ]
M ARV RESBELL BTN E s BRPME T ERFEL >
Pf%ﬁﬁ*ﬁHM@mﬁif§H’ui&§@$&4;@m\&ﬂgﬁ\&;g
FLTELRUERE- HZFTRY -
1n&FHOEAQﬁﬁﬁﬁﬁwﬁﬁﬁﬁwn’%éﬁll@ﬁ%&4
af+,%wﬂww&ﬂéﬁibﬁﬁ\&%&ﬁzw%’#%%ﬁ%&
PRy F2T 204 FRHEA > BT AHEY L EPFLR
&iﬁaﬁa%iﬁ&i&’wiféaﬂ$ﬁ%&$&iﬂ§’%iﬁ
PR R BRFE- AR ERIAR V-2 BFRBLIFT RS 5
Hoghob B R AR 2 3# 5 n L =3 Lh FlF 2 b 4 SR
11 # T4 83 AR 4 BRIZ HH047 0 12021 297 T 2022
£ 81 BB S h 4 EPIHZFTHREFTREF A PR
2 TR LRl AT o B B A S 2 0 2 F AR R
¥os ] 22 & ¢ £ P (NDBC Technical Document 09-02) 2. Ja | > % & 1244
BMEP AP EET N RBZRPIEN L AR EE 2 RE > U
T2 | pFLE2 RBL 3 REFEFESEE 0 1A K Z = hermite p 4§
BAEFE LN ST A > T LR R R~ Boe 2 AP B TR 2
REFAF o E 2 FER AN R EAN LY TR - TRYE
%?E’ﬁlﬁ? fs Ap g é*p - R FiRFL S B 2R
TR ZEFEERmE TRy 2RFBCT A DT LRI ER

1-2



BHEAR T SRR S R EF R 4 b e RPL B
G

112 # TEEsg o b 4 FFERSHEA
REZ gk TRAEIRLFEHE S T ER %fip’{ Ij'“%i.ﬁ_afﬁ?.ﬁl%i’??
%”fﬁ AR R R P FEWHIZER P ERNERP FEEY T
RADFEENEFAIEE EFR S FAPMR TR RLLE Y
@F?@?Pﬁ BREFLVEFREEAE  WERBRSFIFEFAFAS
‘%lvwf?# Bt * H(enduser)$t B h 4 T EFERIEEL LA o Pk
AF RR A THIEERSHTREBBST AT ARELA R > EHY
CRAEMUEEEFTEL S ERTRLRLLE S LRI ARAE R
B E o B A ARTE o

13 DB R 4 BRIZ 535247 2 2R 4 RRITHEF S
ELATIRE > AR 4 P TREZ AT 2 X 2 R %ﬁr} p oot
EEBHE > BRETREALEE)E REETRANERE  REL S
BILGF NPT G REY T LFTRE VAP EEHBE TR
TR R AT AT 2 B Rk BT LR b b
POLE & AARRER 2 P RSB IARRDK T BRER S FE 22
§E R R R

-\\}
h;t
-1_3\1‘\
hpas|
|
S5
i)
7
bt
&y
a0
.‘3‘1}
A

it

13 3#+Fp 1 icmp

A EAHE LA R P RATAS PR R 4 TR
BT MR EARRL > TAFFHEF AR 4 BBIBT > R 4 Rl
BPFLE2 REZERZ FRFE{HFTELEBI 2 FEMLEFHFH
T H s h g o HA BRI IFIEP 2 P B4
1 kb 4 B H &

BE 2R ARG RS EFR RN A R
W3 T EREFEPIPFRE > B ERE S ST RIPR G b 2
oo EHMFFE o P AN LT AR R Y 2 b B3R A
boiEh o Apgor Y & f R 2 FOE AR itk 24PN
FOHESBRAME MY TR LR FRERRLE S RBIES o



AVHAER G ARF AR BFEHR 4 R ER VA
oo 2 B4R 0 Mo UG A KRB ER
EAED Rk R S
%?%i%WW“ﬁWﬁﬁwwéﬁ’ EREMF R ELR 2
dRRIFATE 2 2 LY B G B ERITR G EEAEE S 104
G2 hiE how S TR LR Rt 2 (rE 2T H e T 1)
2 EABHE R AR R ;ﬁﬁ%i,’w*ﬂ;<%W&ﬁa:%pﬁ%1yj
22 ZB T EANBEE 042 Fine R NEZARR R

2. b i B FR T HAFE
BRI EEE R EY S BTIRHES 2 RBRFE (R R R
B~ TER s F R AR R ?*ﬁ@&%ﬁg¢%ﬁaﬁ’ﬂ&’%

LEBTRIEFTEFERGRI - 2 HFARZER I UL 235514
G R 2 B E TR KRR f&*ﬂﬂ&ﬁ’uﬁmkﬂi

PR REZER AR -

AFEAREEP R FRPE ?%E#B&éégk’i’»#%‘ﬂ LR R
Z AR AN R R AT BN AB B R EE 2 R ANk e
#HoB R RRRIRIZ. L R P A STE T Y e TR K
2 RTREER > FHIARPEDZAZF AR BIEFERDE o R RS
PEDPERBLBDE - T AP ELEERFFTRFE T BFREF2Z
BFRGF > METREZRIZ AT TE 2 b @ P2 RKE F]F o

AN SEE g A

AR THE RFEALRAEILG > B Ak R AN - LB E
s o deE AR B Rk R o AR RS
FRAdPRPREH 2 R L #2485 utkpr gRE ST R -

AVRAHARAIRF R AR IR 2 RS2 R R P FRE LT
ZEAFFEZRFEWFEA L FHERLERREEZE LR F
_gﬁﬁﬁ’éi”i&ﬂé~ﬁm@g@%@£?ﬁﬁ%@i?%#w%’uﬁﬁ

e h FAWE R B

1-4



- F R4 BIP K Sma

2.1 R 4 BB 2 E TR

Rt B % E'_]%‘« ( World Meteorological Organization, WMO ) . Z_>
BRZ gz 2w d i1 PHRFETEZ R EORRT 0T f
A B BB TR A SR RT S g B B R o
AIEER F R 2R ABRREE 2T P [0mnR A TiRGF o H
PRERRAHTRG - BEREBN 0 REIEERRERS 2 T RS TR
AR 10 BFR Aok b @# P X RAEAFPIER ZOE BRSL
EREAF 15 BehF & o ik B BT LA FaRA > R
PHRFPRRARBICAS BR DB ESAEEORLER PR FR
EAEE AR R REL  XTBEREEFE T EEELEE £
WEEEERE 4 ER 0 3 HFERNE o FI BT R 4 By
T3 o

hﬁhéﬁw’ﬁW&@ﬁﬁﬁﬁ%&%’@#ia&ﬂfﬁiﬁﬁ
&ﬂ?o&@%’&ﬂﬁﬁﬁ%@@@%oﬁiﬁ#ﬁ?ﬁf»&ﬁ&a
?oﬁﬁﬁﬂﬁ%%ﬁ%$%’ﬁﬁﬁﬁﬁﬂ&ﬁ“ﬁﬂ’“ﬂ&ﬁd%
Bz - 53 E RS el AN A B A 103 £ e
ot AR AR ER R AT ER A BRMESF S IHz (rE &
GEPR 60 LhFR R e FH) LRFRFLAIT T iRIpESERE T
BoLBANELE1IELZE 044152 T35 ~THh v Btk
BEFHEL T EE A RERFT o AEHEY 2 T HAT
1 Bk D B pER G § 2 BEd

e

2. Tiop @ IBRMPERAR  REREMIE LT LR B TR

TiaE o

3. b hedAhhkd o dokh e AN Bl EAM,e S (TR R
oA BERUE A L AEE R E S bk B TR A G
0or > JIIEEI??{E‘L:E‘E 4v 7 359 B o

4, Tah oI BELPIEREPN PR 92 B e TE > WL PR
F'&P\;ﬁ:ﬂ‘\)}g w,;\ ) 1'&"!1& ra-xif—rra'ﬂ.liqﬁ- ;‘L—Er o

2-1



5. Fok biE : BRI TR BRRIPFR AN 0 F 345 T I0R § 2 ko

i o

6. B XRhZ¥HRBE®D Bk EETHEIBEER » o
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B> o BEF0Sm/s kv e BER 10 A hEER A RIS G
B3t 0.5m/s (] > 5mis) 2 £10% (3% Sm/s) 0 b e FOFE T
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AATR LT E BT 2R E R BB RE A 3 A A E 5 ER
GILL 2 @ #r# & WindSonic ~ GMX500 ( # % =) % B & SONIC 2 & #7 4
A2 SA20 - ‘Az A R R v R 5T K SRR Z BELPI TR
Lo 2023 EREBELATE O - @Y EBKRBL GILL 2 2414 &
WindSonic » 3% R BT RIS 1Hz FHBPIEFR | 2482 10 4 48
RTEhGE Tk e R AR 2B R e Sl WFAMT
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FRFPAE? BT HRBRBAR 2-10FFH LR TE 2 % KRB
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€-C

22-1 h P RBRLEE

B GILL WindSonic SONIC SA-20 GILL GMX500
ek 0. 25Hz ~ 0. 5Hz ~ 1Hz ~ 2Hz ~ 4Hz 1Hz ~ 4Hz ~ 10Hz 1Hz
b iE P& § 0~60 m/s 0~90 m/s 0~60m/s
R 2% (A 12m/s PF) +0.2m/s = +5% +3%(0~40m/s ) ~ 5% (40 ~ 60m/s)
247 B 0.01 m/s 0.01m/s 0.01 m/s
b Pl § 0~359° 0~359° 0~359°
how Pl E AL +3° (& 12n/s) +3° +3°
247 A& 1’ 0.1° 1’
WA RS232 RS422 RS232

#

=
T
\%?{r

B b s B b iE U bk @ {oieid (7
#) Vihh @ foiit(FEH) - iz R g
Btk h

B b (V) gk »(01) B X dhk
#(Xi) g Yk & (Yi)~ T2k & (Un)
Tiop w (Om)~ o) ok & (Xn) ~ TY
Pok 3 (Ym) ~ A% BB A8 ~ Ao B B

B b v MR hiE 22k » GPS 21k
B FRIHIRAE CEAE - B GPS =
BB TR RIS B

=
=
-
oy

Q, 229, 002.74, M, 00, 16

W, 01. 23, 059. 8, +01. 06, +00. 62, 00. 63, 358.
9,-00. 01, +00. 63, 00. 71, +00. 00, 00000010

Q, 021, 000. 01, 090, 000. 01, 1015. 3, 041, +02
2.0,4008. 5, +50. 763004 :-001. 539898:43. 1
0, 2015-06-05T10:19:30. 8, +05. 1, 0004, 36
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%22 LB WRARRCEZRTRT-F

. . : " , 7R BB , e
Bk B 2k 15 AR SR N) = & (E) 48 A (m) LR R ®E > B PR
A% | KLWDOL | 25°09'19" | 121°4508" | 10.16m | 2010/10-i5 4 | WindSonic | % %4
AfE | KLWD04 | 25°09'19" | 121°4508" | 10.35m | 2022/6-i 4 | WindSonic | % %4 2 =
A% | KLWDOS | 25°0830" | 121°44'53" | 2575m | 2023/10~i£4 | WindSonic | & 16 45
£ | TPWD02 | 25°1053" | 12192228" | 15m | 2017/12-2022/11 | WindSonic | # Rl
£ | TPWDO3 | 25%0924" | 121°22'19" | 9.35m | 2014/08-i # | WindSonic | | % %5
44 | TPWDO0S | 25°09's5" | 121°2339" | 5.02m | 2020/08-i£ 4§ | WindSonic | # 2 74 5F
498 | TCWD02 | 24°1759" | 120°29'12” | 155m | 2009/09-i% § | windSonic | #* HEH
£ % | TCWD03 | 24°18'19" | 120°31'52" | 1833 m | 2009009 4 | windSonic | P B 1k
£¢ % | TCWD07 | 24°1628" | 120°30'59" | 947m | 20180014 | windSonic | 31 %485
£¢ % | TCWDOS | 24°1423" | 12028'18" | 7.682m | 2018/01-i5 4 | WindSonic | 1 & =
£9 % | TCWDI3 | 24°1613" | 120°3145" | 13.87m | 20220064 | WindSonic | BF ¥ <
49 | TCWDI4 | 24°1725" | 120°3021" | 17m 20231424 | WindSonic | % HEE
* & | BDWDOI | 23°2249" | 120°08'51" | 16.756m | 2014/08-£ 5 | wWindSonic | ¥ AT
* 3% | BDWD02 | 2392247 | 120°08'19" | 17.7m | 2022/11-% 4 | wWindSonic | § £
% T | APWDOI | 22°5738" | 120°08'56" | 22.95m | 2014/08- 5 | WindSonic | % EH
% TE | APWD02 | 22°5809" | 120°09'54" | 3527m | 2014/08-2021/11 | WindSonic | % ¢
% T | APWDO4 | 22°589.3" | 120°09'54" | 39.23m | 2022/9-i£4 | windSonic | AT
F % | KHWDO1 | 22°36'52" | 120°1718" | 9.63m | 2019/05-i£ 4 | WindSonic | 10 545 57
B4 | KHWDO4 | 22°3304" | 120°1803" | 1673m | 200700454 | WindSonic | ; i;, R
§ i | KHWDOS | 22°3206" | 120°1936" | 25.07m | 2020/08-i% 4 | WindSonic | * ;; e
i)
%k | KHWD06 | 22°3324" | 120°1937" | 2446m | 2020008- 4 | windSonic | 76 * 77 7 F
% | KHWDO7 | 22°3440" | 120°1820" | 1623m | 2020/08-i 4 | windSonic | 63 * 64 7 5F
Bk | KHWDOS | 2203723" | 120°1559" | 15.9m | 2022/11ig 4 | WindSonic | B
FiiE | SAWDOI | 24°3549" | 121°5205" | 1211m | 2018/05-% 5 | WindSonic | 7 %485
FiRik | SAWDO4 | 24935008 | 121°5221" | 34.85m | 2022114 | WindSonic | & %A
IR | HLWDOI | 23°5849" | 121°37'12" | 3154m | 2018/05-i¢ 4 | WindSonic | L35
A | HLWD02 | 23°5825" | 121°3735" | 7.74m | 2022/10-% % | windSonic | & %%
#mik | PHWDOL | 23°3333" | 11993426" | 223m | 2009/10-% % | windSonic | & & % 4
#mik | PHWD02 | 23°3343" | 119°40'14" | 19.44m | 2011/11-% 4 | windSonic | 4/ 4
Bk | MTWDOI | 26°0937" | 119°5636" | 17.8m | 2012/09-i 5 | WindSonic | #5245
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252 k4 FHEF MR

£ P 100S 3+ % 742 £ 2 j4 X7 @ F & %< # (QARTOD Manual )
:@p"q‘ir‘%’s#ﬁhévg’r CBR A FHLEERRE AERRH I EF (F
fe) t& & (Timing/Gap Test) ~ @it 2 e & (Syntax Test) ~ Atk
# % (LocationTest) ~ R B HER % 4&'LiE & & (Gross Range Test) ~
w92 EG S &K 4 (Climatology Test) ~ ‘@ e B4 & (Splke
Test) -~ EE&P»% v xR X 2 4 (Rate of Change Test) -~ i § 3
& (&l )2 % & (FlatLine Test) ~ 88 M 855 4 4 4 (Multl Variate
Test) -~ & Bﬁf'e’ g ity B & (Attenuated Signal Test) ~ #8:i7 =k 4p B
4+ A& (Neighbor Test) % 1138 » ¥ #-H & 2 2 & 4 (Requwed) ~ 58 7]
i=23% (Strongly Recommended ) £7:&:& 1+ (Suggested) % 3 + & ‘v ik % 4%
Tl kR AARS S IR - fhieo Hikeph ¥ A 5 i i (Pass=1)
# ;%3 (NotEvaluated=2) ~ ¥ 4% «7 (Suspect=3) -~ & % (Fail=4) 2234
& (Missing Data=9) - 4rH 2.10 -

Y

Flag Description

Data have passed critical real-time quality control tests and are deemed adequate for
use as preliminary data.

Not Evaluated=2 Data have not been QC-tested, or the information on quality is not available.

Suspect or Data are considered to be either suspect or of high interest to data providers and users.
Of High Interest=3 [ They are flagged suspect to draw further attention to them by operators.

Data are considered to have failed one or more critical real-time QC checks. If they are
disseminated at all, it should be readily apparent that they are not of acceptable quality.

Missing Data=9 Data are missing; used as a placeholder.

B 7 ki : QARTOD Manual
@2.10 QARTOD?F%]“J&-%‘ £ p 3 N\

1. R () & & (Timing/Gap Test)
ABWRAE S TESE T A RERTHELT A BE A A
FHFRARE LR AE FTHRE > PR 5 Missing Data=9 -
2. @ﬁ%ﬁ;’;;‘ % 7% ¥ & (Syntax Test)
ﬂwﬁﬁé AR EMALEERS BB LT DR HAGRN B O R
%

2 HHALGHAT LA PN F P REERT PERATAE
%ﬁé}xﬁ“"*mﬂ BEHAE A A FEAERALN FAT LA AR LR
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ﬁﬂﬂiﬁﬁﬁﬁ’ﬁ@m%%ﬁﬁﬁR%%éﬁ%%%’ﬁ@4G®ﬁ
TERT (ZHLH) RERLY FHHEE HASRE AT L PR
@’gﬂﬁﬁ%%@%%@%%’?%@éﬁﬂﬁﬁﬁﬁ@ﬁﬁﬁiéi

o

a3

3. A&t % (Location Test)

ABRAIR AV ARIALFELF O PIEEE (FRIER) AT &
FEARTOUPFERP - BREP F7 o Bk oedt s 28Kk A -
AR ik B OEREIA] > H O B Y Rl R R A B E PR E
HFEFree A3rFE B2 b 4 BRI SR N R B A% %K GPS
B At S RGN AERE

4, RELH IR % 4E'LEWKR 42 (Gross Range Test )

TR RE FF—%ﬁﬁﬁﬁ?%@,?u&éﬁﬁiﬁﬁ%@ﬁﬁ
WA F Y b P EPIRBERE ) bR T RAOEM/S B b v A
0~360 A > Tt > Tl ] 3 Ec) B < TR P BT J‘X@?J:'iﬁx“ xg_'mgmg :
?K?#ﬁ%ﬁ%?ﬁ—fﬁ (Fail=4) - ¥ ¢ > A A a "¢ > QARTOD 7~ 3¢ 1% *
FRABRLBUER L oA IS AR FRURVEFF > PIF
3w 5 ¥ sy (Suspect=3) - AFTE FF A0M/s BLE T i Bchp 2 §E 0 4o
BIRE TSR L AT EHE o

5. %1 2 T &gt L@ % (Climatology Test)

A b AR A AR B RERRE TR AT H g
TURKE AR ARy S RAZTRYBERE AT LD 2 B E
WRFRESETOEZ Gy AR E - A F I AT RERE 2B 4
Blrbz £ H TR A hEREF F 0~20m/s ~ R A F 0~25m/s s F
G TOUR A RgR 0 2t AR A LR RS AP S5 Bkt T
hz2Befs -

o

ERFIERE E e & (Spike Test)

A A B kAL oudcdy 2 AR ] £ A -l Aol e
RHEEORATI 222 FOF EE TR ¢ 353 B B8 ME Badle
Hig hA2fh v @0y 8 (n-2fon0) 2 T30E s 55 80 4o % n-
182302 X B A FBE - PHET S425E (Fail=4) » 4ok L@ 4
NEFEEMBEEZRF o BlHET 5 T R By (Suspect=3) o B B #H T
MEFATELS BHRE(Ohr d IR ERFTAP LRI BBF )
¥ ¢t QARTOD £ p 72 ZV I Z A AR FHRBFEH| T2 22 c B @
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= 40m/s ~ i 'ifmﬁ:.ﬁ_; 20m/s xpkﬁ’]rﬁﬁ;;%

EpERER Y SRR X 2 % (Rate of Change Test)
AN RAIEAPFFHRAFFEI T2 R FETRLERTHE ML
I o QARTOD + P 227 i — TG S ¥ 1 il BLipl oy £
T AV aealicdy (Suspect=3) » - B F * iR B L Bl 3REEL 0@
A AT RERER| T R BLRDIE 5 A (s RIS SR B LG A TR )

8. wFFHEE (X)) 2% & (FlatLine Test)
- A T RBZEPIEIRIOE RS T A FAARELTT 04§
FEMDRLCE S Ft o FRERPIENR IR P A2 P EE -
Iﬁﬁﬁﬁﬁ T4 * HHEVME Bm AT BRI R P EE
mELR B AR A BN 0 B B E e - QARTOD + P &% 0 §
EL?& Mg 5 aw;h:wa (Mﬂf ARERF) o PR S SFTN
(Fail=4) > %39 3 S8cdpip e > PRI 25 ¥ & 0542 (Suspect=3)
AFFEARKRAEY  FErR2ERT (B(RpLEL 0) Rtk A iR -
QARTOD #-%th 4 & & 3%pzzkid * 05m/s-fe A2 % - g5 A b
P het o HREHAREL 00Im/sy Fi@* 05 mis, a#ER S F S G E
Bz A5 Fpoo k3t E e 0.0lm/s Lt B kg e

“‘\

9. BB MBI 5 (Multi-Variate Test )

A HEAAS LRGN BB gAY E G P BRI E AR T
gl Wbk P BN P EEHE B M P THEELET - R
P BIHRze & 7 5 By (Suspect=3) o A RBLBIRF > ¥ £ 3 H i BB
%, T QARTOD 23R % 2 $#eefg » v i % % 5 B4 o fLhorpik
% b4 OELRIEE 7ﬁil§-ﬁ°'% Bzt miEer B oF % 7R B R B

g h g T A A B AR IO B E ik R
BB e & o TR 2T 35k i Sm/s v b o TSk ik BT R K ok 2ot (E & T

258 » 7] 5 ¥ sy o
0. EPFRFTAL% i t5At & (Attenuated Signal Test)
AR AR AN RRBR BB T AL T AR - A
FEXEREPN (4o 12 ] ) B FR R0 ER A QAQETR L RN
cm TR REL N e (B BR A E) REARE RS
TR B 2 EoR e 0 PR3 A F st Bodp (Suspect=3) o Arsg it Fo] Atar

=~ da F_\-
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R w2 PR RRe 5 &y PR S 4R (Fail=4) - 3 & &
BAHR 3 PHEEX TS 0.05m/s~ KFPHEE S 0.01m/s
1. A%:7 =k 4p B 446 & (Neighbor Test)
AR A ABRERDERT » REER- RE 22T R REREGIR
Ho e H-HRE S ARATET - FERIERE2ERELEFR
BLIRITE B o Tt 0 5 € 1% ARIT T 38 cdp B OBLIRIIE P 2 RIREIE (T AR M LR
EEJIT R - REL RRRIF D EFAMIR A (AR T ML
wh) MEEPRAFERIFTEE > I3 FEFFELRE (557
PR FEEE I EFEE) o MR- BT > FR > KAEREF
TR AR -

12. 57 & &8 A2 5
%4 R 100S 3+ 4 742 $ 2 QARTOD & ¢ #2/ » 7 ML
Tl Ee b ARG iRe o R B E TR BT &
P4 AR TEERLI IR AP ERAL - L TR
Wi 2 BV Rty R AL ERE (T3 HAET)

=k
=
%

\
o4 oy
N

=

N Qq

253 FREE LS
AATRRES R BRI F AN P2 R
%%%i?%’TéKUMMSFNBﬁ
é%ﬂﬁﬂsﬁordiaﬁ%zsza
B oo 47 2023 & & plih > #E R ML AL

P

Ja @h
Aw
=
QO
>
Py
_|
O
O
=
o
*\‘:
et
o
e

2-5 #757 o

B R R A PIEE AL L T F A 00% o WAL E KLWD01 #) W
TP g oA kLI o ’éiial""uf BRI P Bis o A iR FEIRHYRE 0 R
PRI PR S0 00% 1 b o BT A R BBURARE ~ k&0 B
AT EVED R Y ETE T2 miE ik o

Vo bRl o MERBHER LA 10 AT TS
?;‘ri:;_—,,l./ﬂ\ B4F > 19 99% 2 b oo A d I G 2 7}—'— ' T OB B BT pE

Bai* » TR A2 §p1'+l~’?‘J’*‘&/ﬁ‘\?v?/:_\f@q*”t“"iﬁgéc’

2-18



WP

E-0%
f

~

AT e

T K
oh

%25 LRI A0 ELEF2 R FREFLEF
K3 B 1S Rt S A TR AR X R B

AMei# | KLWDO1 | 171(46.85%) | 23,790 (96.61%) | 23,790 (100.0%)
Atk | KLWDO4 | 364(99.73%) | 52,167 (99.52%) | 52,167 (99.99%)
A | KLWDO5 | 75(100.0%)* | 10,733 (99.35%) | 10,733 (100.0%)
4 4% | TPWDO3 | 365(100.0%) | 52,490 (99.87%) | 52,489 (99.99%)
£ 4% | TPWDOS | 304(83.29%) | 43,683 (99.79%) | 43,683 (100.0%)
¢ % | TCWD02 | 363(99.45%) | 52,135(99.45%) | 52,134 (99.99%)
4¢ % | TCWD03 | 353(96.71%) | 50,730 (99.80%) | 50,730 (100.0%)
£ ¢ % | TCWD07 | 364(99.73%) | 52,216 (99.62%) | 52,215 (99.99%)
£ ¢ % | TCWD08 | 364(99.73%) | 49,877 (95.16%) | 49,877 (100.0%)
£ ¢ % | TCWD13 | 362(99.18%) | 51,589 (98.97%) | 51,585 (99.99%)
¢ % | TCWD14 | 365(100.0%) | 52,519 (99.92%) | 52,518(99.99%)
4% % | TCWD15 | 330(99.70%) | 46,364 (97.57%) | 46,364 (100.0%)
# %% | BDWDO1 | 365(100.0%) | 51,781(98.52%) | 51,781 (100.0%)
* %% | BDWD02 | 359(98.36%) | 51,444 (99.51%) | 51,444 (100.0%)
% L% | APWDO1 | 363(99.45%) | 52,151(99.77%) | 52,150 (99.99%)
% T | APWDO04 | 363(99.45%) | 51,700 (98.91%) | 51,700 (100.0%)
B 2% | KHWDO1 | 319 (87.40%) | 44,880 (97.70%) | 44,879 (99.99%)
%% | KHWD04 | 365(100.0%) | 52,528 (99.94%) | 52,527 (99.99%)
% %% | KHWDO5 | 365(100.0%) | 51,831(98.61%) | 51,829 (99.99%)
® 2B | KHWD0O6 | 360(98.63%) | 51,142 (98.65%) | 51,139 (99.99%)
B 2% | KHWDO7 | 364(99.73%) | 52,089 (99.38%) | 52,089 (100.0%)
B 2% | KHWDO8 | 364(99.73%) | 52,152 (99.50%) | 52,152 (100.0%)
FRi®% | SAWDO1 | 364(99.73%) | 52,204 (99.60%) | 52,199 (99.99%)
Fi®iE | SAWDO4 | 364(99.73%) | 51,768 (98.76%) | 51,763 (99.99%)
TTi% | HLWDO1 | 298 (81.64%) | 30,603 (71.32%) | 30,603 (100.0%)
TEI% | HLWDO02 | 363 (99.45%) | 51,814 (99.12%) | 51,814 (100.0%)
##i% | PHWDO1 | 363(99.45%) | 51,997 (99.47%) | 51,997 (100.0%)
## % | PHWD02 | 355(97.26%) | 47,656 (93.22%) | 47,183 (99.01%)
BAz# | MTWDOL | 364(99.73%) | 51,558 (98.36%) | 51,558 (100.0%)
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FEA R EH AT AR E A2 R AR R Y 2015~ 2017 -
2018 ~ 2022 2 2023 £ 2 KRBT R&RPIE A “,f 2023 g2 BoiE
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BIEL LB RRIEZhE o AIEPRGELEARTR

TR %RE R RE G T R 459 10m/s ~ 20m/s ~ 30m/s ~ 40m/s

50m/s & 5 BBfEE{Th k&% HRIERRE G

2 0@
1 e

23+5°C ~ B A

45+15%RH ™ > & F F)F k=2 27 FRE A PIE 30 2 THE > HE P
BLE(BRE-EERE) ok 3297 > B Lr s 4ok 3-3 477

HAZ PR &2 53M L 3550 05m/s 2™ > Tt > Rt

(A iF4) 20 &3 m Bl &k
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it RET

(E = mls)

RE A 15170021 | 17150101 | 18130073 | 22140194 | 23070200
At FLE | EPES | B 2 AT
BlE R i# v v I w 7w A B
10m/s -0.2 0.1 0.0 0.2 0.3
20m/s -0.2 0.0 0.2 0.2 0.4
30m/s 0.4 0.2 -0.8 0.3 -0.3
40m/s 0.1 0.0 -0.4 0.2 -0.1
50m/s 0.0 -0.5 -0.3 -0.4 -0.1

£33 AFEPR F2

AAREEEREL (Hmmf)

KA 15170021 | 17150101 | 18130073 | 22140194 | 23070200
ALk z Tk EPE D EPAGEP AT
BE R i e Frw Fw Fw A g
10m/s 0.5 0.6 0.6 0.3 0.3
20m/s 0.6 0.6 0.6 0.6 0.6
30m/s 0.7 0.6 0.7 0.6 0.6
40m/s 0.8 0.8 0.9 1.1 0.9
50m/s 0.9 1.0 0.9 1.2 1.4
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LHALEBR A RS AREFEIZLAFESRIA

p i 0B 4B T

Bk | TCWD02 | TCWDO07 | TPWDO03 | APWDO01 | APWDO04
A K 916,299 915,787 915,757 916,287 913,340
BoA 2 PR AL B (%)

il 24.13 23.43 24.59 24.42 23.75
N 57.04 56.14 58.91 59.79 56.75
A28 80.03 79.80 81.35 82.43 79.73
L3 81.10 80.74 82.33 83.48 80.74

B B2k E £ (M/S)
T iaiE 0.16 0.30 0.24 0.10 0.19
i 0.17 0.31 0.28 0.10 0.19

Min -1.14 -1.34 -0.49 -0.43 -0.48

25% 0.05 0.10 0.06 0.03 0.07

50% 0.10 0.21 0.15 0.07 0.14

75% 0.20 0.41 0.32 0.13 0.25

Max 4,07 7.53 591 2.37 8.25
234 LFALBR A RIBEIRETE 2O ESATA(H)

o * Rk s ALk BRIR B
Bk~ | BDWDOl | BDWD02 | HLWD02 | KLWD04 | SAWDOI

A i 558,949 909,751 915,354 915,520 632,013
Bt B2 R AL G (%)

i 23.19 23.19 21.83 24.97 25.99
wELE 56.78 55.14 51.81 58.81 61.23
wE2% 79.69 77.46 72.65 80.49 83.50
L3 80.65 78.41 73.62 81.56 84.53

B B2k iE £ (M/S)
TiaE 0.29 0.26 0.35 0.19 0.15
i 0.30 0.29 0.34 0.22 0.18

Min -0.02 -0.58 -0.7 -0.65 -0.33

25% 0.09 0.09 0.11 0.05 0.04

50% 0.20 0.18 0.25 0.12 0.08

75% 0.38 0.34 0.47 0.26 0.18

Max 7.24 6.55 5.05 4.17 7.35
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25% 0.05 0.03 0.05 0.09 0.11
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Max 6.04 5.80 4.65 7.35 6.23
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% 3-5 frop 0 AR 7\'?% v A B A2 TE A4 0.1~2.4°
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1 ~48% 10 » 482 T2k
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HY 10 248
97~97% > &1

% 35 L ieTIOR CR ALY Y
% % £ ¢ % (TCWD02) % T % (APWDO1)
i Imin 10min Imin 10min
E i 611732 61176 669747 66980
TimE 0.44 0.57 0.11 0.31
R L 3.83 4.57 0.55 1.64
MESEMUP 98.34% 98.08% 99.90% 99.22%
A 10 B p 99.15% 99.10% 99.97% 99.72%
% 3-5 "é- BT Ioh wit DB BT | S (éﬁ')

o # %75 (BDWDO02) % 25 (KHWDO04)
o Imin 10min Imin 10min
A~ #ic 642457 64271 673750 67379
T aE 0.63 0.79 0.18 0.46
e 1.14 1.67 0.93 1.76
MESEUP 99.47% 99.00% 99.72% 98.78%
A 10 B p 99.90% 99.70% 99.90% 99.58%
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%35 LB BTIOR w3 E 3 RE(F)

T #1558 (HLWDO2) #28 (SAWDO1)
B wRE Imin 10min Imin 10min
e A #ic 640246 64069 327958 32797
= : 1.95 2.44 1.16 1.49
i 2.38 2.80 3.30 3.25
A S RPN 90.97% 86.78% 94.42% 92.66%
A 10 B p 98.93% 98.90% 98.19% 97.86%
% 3-5 "é- BTIOh ity 3 2L fl%c(zt)

/o A 12 B (KLWD04) % A & (TPWDO03)
Bt R A Imin 10min Imin 10min
R 651164 65120 611883 61190
TiaE 0.83 1.37 1.25 1.68
R 1.97 3.58 3.88 4.67
BESBEMUR 98.03% 95.66% 95.46% 93.44%
A 10 B p 99.55% 98.52% 98.22% 97.04%

% 35 LR ETIOR e E R 2 1A (X))

* T PHWDO1 PHWDO02

o Imin 10min Imin 10min
S i 591831 59222 593775 59416
TiaiE 0.72 0.91 0.60 0.65
s 1.01 1.82 1.25 1.96
A S RPN 99.65% 98.84% 99.04% 98.84%
A 10 B p 99.93% 99.61% 99.87% 99.65%
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