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Preface

The core business of the Central Weather Bureau (CWB) covers three major areas:
meteorology, marine meteorology, and seismology, with emphasis on weather and
marine monitoring and forecasting, and earthquake monitoring and early warning. The
many types of information provided by the CWB, in addition to being closely related to
people’s daily life, play an important role in disaster prevention. In essence, the Bureau
combines the operation and R&D of meteorology, marine meteorology and seismic
technology, and aims to provide refined, versatile, and easy-to-understand forecast
products through the establishment of a modernized, disaster prevention-oriented
observation system, so as to make weather services a natural and essential part of
people’s life.

To that end, the CWB proposes a guideline for medium- and long-term policies to
further improve forecasts, observations, and services. On the basis of such guideline,
detailed plans in the fields of meteorology, marine meteorology and seismology will be
made and carried out to enhance observation accuracy, strengthen operations, perform
technology R&D, and facilitate cooperation and exchange with partners at home and
abroad by increasing the number of observation stations and updating the relevant
instrument. Various education and publicity activities will also be held to familiarize
people with the Bureau’s services and help them better understand the weather
information provided by the CWB, so that they will be more alert and prepared in terms
of disaster prevention, thereby effectively reducing loss in property and life, and
gradually narrowing the gap between the CWB and the public's expectation of it.

The following describes the CWB’s organization, personnel and budget, along with
the meteorological observations, various R&D innovations, education and publicity
activities, cooperation and exchange events at home and abroad, important
meteorological events, meteorological statistics, etc., of the year 2021. Such systematic
archiving not only will facilitate future enquiries and satisfy public interest, but also can

be used as reference for the Bureau’s policy review formulation purposes.
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Fig. 3.1.2 (a) Taiwan meteorological radar network; (b) Hybrid heights of the composite radar
data from four S-band and three C-band radars of the CWB and three C-band radars
of the Air Force.
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Fig. 3.1.3 (a) Gauge-corrected radar quantitative precipitation estimate; (b) Dual-Doppler wind
fields observed by dual-Doppler radars.
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(2) st ®E 7 HI 2 X B & R} 5 {E Enhancing Numerical Model and Data
Assimilation
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PEEZENSERAKET > LI Experiment result for 2008-2021
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VRt 5 uhEs s uhakut DU H /by —4 » W Bt &= FaED T
447~ 34~ 473 ~ 452 [ 39.8 H o 46 - 110 55 Hm/D 2234 B5AT 10 A 7HIEZS
# 20 (> RV RREZEZHNMEVZ 5 B VARG R > U 9 AT E]
AR ERIBGT = R B R AR - ot VB EFR H BB s b sh > 38
BT 70 SRR HAERZRA D Z 24 - 110 22 13 {5 m b 9k H A
1157 H » EEREH9ED T 224 H -

4 ~ HHEEFEY Sunshine Duration

110 42 25 {HREuhEF - HIREF e A EEnEEE R E-FaE ) - Hak 24
ik H IR LR 3 T(E 2 - FEEEE H BB 8 Y R - 3TME 264.6 /N > Fsi%
PEERUEDUSE 3 26 - HERIFEIE 1960 F(0E 1990 A HA 2 FZ M DAV
24 > {H 1990 F(L AR 2 B LtE S RBHE -

5 SR HE - KPR X ZFR H#: Number of Days of Extreme Heat, Cold Surge,
Heavy Rain and Extremely Heavy Rain
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x4 10 FEREUEFLR AR E -
Table 4.1.1 2021 Annual mean temperature and precipitation at 25 weather stations.
HAE 110 F 2R 110 F2FFRE
wiE | pss P (BEE| FURPEH FEME | IEE [FEREL RERH
(BELRD)|(BEIRE)|  (HRZFARE) =K | (2XK) | (%) | (HZFL
695 | BAEML | 22.7| 0.6 4 (1910) 1557.5 | -1958| 88
694 | FHfE 233 05 3 (1947) 3051.5 | -538.1| 85
708 | ERE 23.1| 04 9 (1936) 2017.5 | -7269| 73 -9 (1936)
706 | ERH 233| 05 5(1982) 3229.0 |-12062| 72 -6 (1982)
691 | a0 174| 03 8 (1943) 3819.5 | -877.5| 81
693 | It 19.4| 0.6 3 (1943) 3519.0 | -6249| 84
690 | kK 232| 08 2 (1943) 1598.5 | -474.1| 77
692 | =1t 24.1| 0.8 2 (1897) 1908.5 | -421.0| 81
757 | ¥TT 23.6| 0.8 3 (1938) 1183.8 | -4873| 70
749 | B 242| 05 5(1897) 1969.0 206.3 | 111
777 | EREE 235 03 7(1977) 1339.0 54.7| 104
765 | HHE 196 03 21410 | -201.8| 91
753 | FATERLL 113] -0.1 3605.0 | -3354| 91
755 | *ELl 53| 09 2 (1944) 2239.5 | -663.1| 77 -9 (1944)
748 | B 241 0.6 7 (1969) 2081.5 259.8| 114
741 | EF 24.8| 02 2241.5 480.9 | 127
744 | Sl 254 0.0 2600.4 632.2| 132 8 (1932)
699 | AfLuk 239| 0.2 10 (1911) 1549.0 | -4855| 76
761 | kI 239| 0.0 1878.5 | -188.5| 90
766 | = 250| 0.3 7 (1901) 1352.5 | -385.1| 77
754 | KR 25.1| 02 22155 | -109.1| 95
759 | [EE 25.6| 0.1 2399.5 3483 116
762 | B 22.8| 0.0 2629.0 | -349.8| 88
735 | EH 23.8| 0.1 788.0 | -242.5| 76
730 | &S 241 0.1 7475 | -349.6| 68
13 BEEHESERg| 243 | 0.4 7 (1947) 1997.4 | -1652| 92

it 1 PR HEURAIR 10 % e

2

HAEMHIE * 5t AIFORIEEIR Z ERAEREIIET

ik 3¢ BRPEZRAVAMEE - B 110 FHEHE S 80 f£2 109 £ 30 FEHETH -
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F4.1.2 110 FF LR Guh 2 TR R -
Table 4.1.2 2021 Extreme weather at 25 weather stations.
R e——— N N = H ER H#
REW [BEAREE |  (235°0) (£10°C)
oy | TR HEP | RAR | A B PO e | BEef | 26 | BEEAA
R () | (H) | (B) | (H) (B | (&) | (&) (H)
B4 2 -0.3 0 0.7 0 0 0 -0.1 8 1.1
i 4 -1.6 |0 LT o 0 13 0 6 1.7
T 3 2.2 0 -0.8 0 0 1 3.3 9 3.2
FoR 8 410 210 0 0 0 03| 6 2.3
gz 7 -2.0 1 -1.0 0 0 0 00 | 73 3.3
| 6 L7003 L5 o 0 0 0.0 | 48 2.8
%K 5 2110 091 0 0 15 30 | 11 -4.7
=1t 6 1.7 1 0.1 0 0 44 3.0 7 1.2
B 1 -2.0 0 -0.5 0 0 12 3.4 9 -1.1
=i 7 3.2 1 0.2 0 0 18 11.5 9 1.6
Vi 6 33 0 -0.5 0 0 0 -0.6 6 0.0
H HE 4 0.2 1 0.0 0 0 0 00 | 21 -1.5
e L 6 0.2 2 0.2 1 0 0 0.0 | 204 -12.5
* ] 5 -0.5 1 -0.2 0 0 0 0.0 | 354 -11.1
=% 5 0.3 3 22 0 0 23 11.1 15 3.4
=5 7 1.8 0 -1.0 0 0 0 4.4 5 1.8
=i 10 4.8 1 -0.3 0 0 0 -1.6 0 -0.6
Ftk 6 211 0 12 [ ¢ 0 1 0.1 | 4 3.6
5T 2 2.1 2 1.1 0 0 0 0.7 1 0.8
=% 2 -1.9 1 0.0 0 0 2 -14 0 0.1
SO 9 33 1 -0.3 0 0 21 4.4 0 0.0
% 5 0.1 2 1.1 0 0 1 0.1 0 0.0
e 4 2.2 0 -0.8 0 0 0 0.0 0 0.0
5 6 4.0 0 -0.3 0 0 0 -0.4 0 -0.4
HEA 2 -0.1 0 -0.3 0 0 4 3.9 0 -0.1

it LB 109 4 3 H 1 HEUOHE 78 - At R LUt E s $EtE L -

atH 1 KPR (H 2P E 2 80 oKL L » sl 2 40 2 R EZ PSR - )

20 (H RN R Z 200 20RELE - 503 /NEF RFRp & 2 100 2R DL EZ RS - )
R (H R EEE 350 22K DAL » B3 /N RFENg 2 200 2oREL EZFERERER - )
FRZE (H BREM 22 500 22Kk DB BfE REER - )
BHTE > 9% AIFRRILESHE 2 &R A RIS
it 3 BHRRPERAVRMEE - B 110 FHREFHFE S 80 42 109 £ 30 FERETH

Stase

2 H5E
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() EE Earthquake
AKJe BE& AR RS LA R 2

T 2 S ERUHI - 110 A= SEEURIET 2 5 2021
i_iﬁl ([ 4.2.1) dEEEEEME "y 7
ARE TR AR IR T LSRR - BRI RR
HhE 23 A 2B sRALES - HAEZER
BOARLALSE 24 AT BRI AT 2 3
[ LRV ERIMER » =8 ALY
AL 121 EERTAT sy 2R R 2 2 (i
REET - 2BV ZEIR AT - Al T2
RPN ET RIS &I 2 R E -

e tEE AN AR 21 2 26 &~ LK
119 & 123 F*F) 110 25 4 {ERRE KR 6 LU 5
HIHIRE » 55 1 EHI5 6 iﬂzaﬁéféiﬁégg el 5 WU g ‘% ;

19° 120" 1217 3 123"

300

w237 El 10 36 43 FESLALPAEIRARG B 4.2.1 110 FRmmu sy olE -
BUFEHRT; 85.7 ~H (;‘%ﬁ@ﬁ[ﬁ;‘ﬂa S 4 (R ASS 6 LA L3RR (R fé)o
FF 111.3 /N H > #HifE 6.21 > 'HEFA S EL Fig.4.2.1 Epicenter distribution of earthquakes
B T B TR EHI R R RS 4 4 > hEf in Taiwan in 2021 including 4
DR %fﬁﬁ ERE 3 A 4% S~ =ZeE bR earthquakes of magnitude = 6 (as
FIAIR o 5B 2 AOHIEE SRR 4 18 H 22 indicated by the star symbol).

ks 14 73 %ﬁﬁ 6.26 - FERAINICEMRBUFIER T 204 AH (HEKEEA)
EIRATE 14.4 N H - JEER/KB G EE 5 o - P%&@%ﬁi’mﬁ_ﬂ SEAY
HORhES 1 % 2 4 - 5 3 EHEE SR 8 H 5 H 51y 50 51 - MifH 6.08 - R
HRRBUTRTT 564 AH (2%%%&*36) RERAE 6.97 N HEIT 4 48
JCHPHhlES 3 &) PUER AR AR 1 2 2 4] - 58 4 R AL 10 A 24 | 13 55

71 0 M 6.54 > BRI ERIMRBUNE T 21.9 N (ERIGEIELL) - EIR
PRI 65.6 N H >y 110 SEERHIEEE AR R RIS - JCES ~ El ~ 1R
ACONRENE 4 8F > mATiiilE 1 2 3 4f > ERMlE 1 £ 2 8 - 2EHAR > LHSP
ALESE TR ERIZ R R - Frs (B S p i da > M|ETEL -
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EFE 101 £ 24 fIT&RSE BERDIKR > RIFATHASRREE NS 2 B (R8I R
i 101 2 110 F-PHhEE(E5(26,556) &9 90 %= 100 fﬁ%ﬁi‘%d\% 2 (S
(10,024)Hy 2.5 f& > FTEoTRURIL R SAEREBERAYRTAE - 5 AEEH @ Ay Noe 52
AU 2 DL RS (S R AR L > 4T 10(101 2 110)55!3?5”?% 10,055 {EAR
5 2 DLESEE > 110 FEREARY 2 DA BT RE(EE Ry 13,487 (& > s nEEHE -
77 110 SEHYRFEARAA 6.90 - EEFESE (83 2 110) AYFIH{H 6.81 /5 - 4T 15 FHliFE
RUSESETRAIFR 4.2.1 -

F4.2.1 37 15 FEHMERIEEGETFE -
Table 4.2.1 Earthquake magnitudestatistics of the past 15 years.

@ PREZF[HIAISFHERER T
Seismicity Statistics of Taiwan Area from 2007 to 2021
wEEy . RE
nomberofevents N 'S OBLE | O7%F | 98%F | 99% | 100fF 1014 | 1024 | 103%F | 104%F | 105% | 106% | 1074 | 108%F | 109%F  110%F
78 2007 | 2008 | 2009 & 2010 | 2011 = 2012 | 2013 | 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Magnitude (ML)
7<M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6<M<7 2 0 4 2 0 3 4 1 4 4 1 2 2 4 4
55M<6 16 19 21 32 15 21 19 | 2 | 26 | 27 | 19 | 32 | 28 28 | M
4<M<5 149 | 166 | 184 | 133 | 147 | 151 | 152 138 | 208 | 172 | 127 | 269 | 168 | 216 | 289
3sM<4 1568 | 1513 1583 | 1253 | 1,347 | 1,106 1183 | 1068 | 1,386 15376 | 1,122 | 1516 | 1,146 | 1,608 2,590
2<M<3 8065 | 8461 | 9,220 | 8814 8505 | 7,115 8458 7,478 9,670 | 8735 | 7,370 | 9171 | 6317 | 9394 | 10,561
1sM<2 6446 | 7,870 | 9,029 | 12496 | 11,333 18782 27,590 21,309 26,096 28716 19,355 28,552 18,127 11,510 4,815
M<1 175 | 376 | 318 | 543 | 448 | 4195 | 8104 6747 7,448 9,885 | 6611 10,582 5411 | 1165 | 557
=3 =
“Tota‘f 16421 | 18405 | 20,359 | 23273 21,795 | 31,373 45510 36,763 44,838 | 48915 34,605 50,124 31,199 23,925 18,859
A B R B g3 g5 795 754 776 | 1016 1272 975 | 1012 | 1583 | 882 | 2287 | 1334 1252 496
Number of Felt Events
BEARRB 4 102 | 154 | 153 | 172 | 214 | 166 | 154 100 | 112 | 60 | 139 | 66 | 74 | 113
Number of Reported

it 10 110 FA R E R BT /A EE s N TR E SRR etz e 4 Al e % -
it 2 N 24 it EREAR - AJEANIR R - 2B e B 2 DL EEE - HAT 110 &
BHEELY 30% ©
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T~ BREZUE #EE Promotion of Science Education

A fE Ry RS EIHE R SRR RS  PRIETTHIRSS /KAE » DUZERRIRCK ~ fleELE
ek RN  Miai B A R BRI G 20E - BNy R Ae B IR A B 2875 -
APATEEAL ~ AE bHRss d ke B P RE Rl - EEERICRA |

(—)FE 4y Activities Hosted by CWB
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1. )3/\ 3% 4 ﬁ;ﬂﬁ% "110 E}# ﬁﬁﬁ& Fig. 5.1.1 2021 Meteorological training course.
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1. 110 FEERESE - ARFat 25 B it 625 AR KRS HiRERuhdt
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KLk - SiER SN - (&S Fig 5.1.2  Children online summer camp held
ik T 4 FH 4R S vk 1T E R by Southern Region Weather Center.
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Fig. 5.1.3 Director-general M.D.Cheng explained
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78~ WS E/ERS A R&D Cooperation and Exchange
(—)EINE1EAZ 7 Domestic Cooperation and Exchange

1~ KREEE NS 1% (BN & E:TE Cooperation between CWB and Domestic
Institutions » THH A1 %% 6.1.1

% 6.1.1 110 FAFHEN S B ED ARt E 8% -
Table 6.1.2 Cooperation between CWB and Domestic Institutions. (2021)
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2 ~ A E R B (B 1) & {F5TE Cooperation between CWB
Meteorological Stations and Various Institutions » JHEH %1 3= 6.1.2

% 6.12 110 AR RRIEIES R & (31— 2% -
Table 6.1.2 Cooperation between CWB Meteorological Stations and Various Institutions (2021).
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3 ~ BPRERGTAL AT & Academic Seminars
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Fig. 6.1.1 Group photo from Conference on Weather Analysis and Forecasting, 2021.
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Fig. 6.1.2 The 6th International Symposium on Disaster Mitigation Researches in Earthquake-

Prone Countries, 2021.(Online Live Streaming)
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Table 6.2.1 Cooperation between CWB and International institutions (2021).

U BIEETEE ElEE S e
1. EERNERARE | EHREZER | BEARH T E LS SERE T > I
Fili 2 LB | 25 HET TR A L AR A -
ol & 7 ohags
2. REOLHFEN | mREET | LEHEREAEEHREES LK 3 (F
BERETER R | R B T oL | BETERER WRIERE & B B R (%
JTE Al 2 (APCC) B2 GFE T e o 110 FERF 4R (it
HRMETHHRER » 281 APCC 2
MME J; BSISO FH#H &b -
2. Rl E R IR e 4 BT 3% (COVID-19)5
25,110 FEfE APCC Sf5smtE(S APCC
TAE/NHEF)N 7 H 13 HE 15 HER
o BN EE SR AR 9 B 10 HEE
17 REERg EE RS -
3. B P SR (e THOMI B | EEIRETE | 1. A 5 3% P 25 B B0 57 5 1 7 0 o o0
JEFF TSR A H | (NCEP) 4Bk £ 85 TH ) 2.4 (GEFSv12)
(CPC) ~ 3R | 35 REHITHmER - 2R RE
L | (ToEmmeE s o 21 CPC TaA
(EMC) S5 o AN R FA R EE FEEE

45 RIESHTHH AR > 281 CPC ArEgtE
B RNER (MIO) S 2 5ETH
WatE - ISR T EP R R E R K
hiEtfefloddfe | 5T51E CPC HF-FiH
TR AR R 4 S 1
FrbfFeaTam AL R

2.8 102 FEAEREFFEHREEIR
HithFE 20 CPC FE L] G CRlzE2E
It KRS &) - 110 5% CPC 4
FEETE 10 H 27 HE 29 HZER 1
I 22 4 B DA U8R T > (AT e
IRIEALERT SR (COVID-19) 1R 722
T ARJaBReg EARERTE B BR
RE B 2 Bl G 1R T2 LU 5 2
Rs% -

3.110 £ 6 H 15 HZE 17 HEL EMC DI4R
ERETHIEE S T 4 g
PRILACPF R BRI R S e
(The 4th Taiwan West Pacific Global
Forecast System Development

55




Workshop) > iffeter L& BEH -
BRHE L~ RSB 2 R ETHEL K
A EN I 4 B0 3L 34 R
P IR > Sragat i ABEL 142 Ao

FREE T B o
5 B P L
(EMSC) F Rt

s

B
&
(EMSC)

EMSC A F et 2 &k R 4
R

R AINIES
LR S £ 1
I 8- (R T
16 7 6 BB
1

H AR I &
JIRER T
] fo 1 2
FEHE

110 £ 10 F 27 HAE#E = 0L
G RGBT 6 JEHE
KW S ) BEE A B
JHEE ~ ElJE ~ EE T HHEIEER
= K ETEBSE S E R AR S G
s o FREIRORET A R o E IR R K BT T
AR > R4 70 fr B EAREAE -

EESE SRS
e 5% U =

[ 5% g B

RERARSTE M 2 TR FHSOE
FEFULHISEE] NOAA B N BT T T

FAES 33 9RIT | (NOAA)Y b | Hefiif e ESEfE » DAS [HERUFR HT HLRK
9P ERAGE B | PRI TH R BITI 12 = e K SR PR Y
Z(ESRLY % | {ESERED) - A fEatEA 8 RIIFH
HREgiER | B 10 EHhEE IRBIEEHE -
#(GSL) 2 U E R E AR 3R (COVID-
19) ) S BN G ot T = E -
sPEFES T EGIEERL - B 2 [EEA

A S A5 S (E4H = 0 2 BEE -
ERARIER | ZEIREM | AZERRREMRTO SRR R 0
o E AL B P R | B2 ORER N B | RERCRRFEE RS (UCAR ) #E1TH
ARG HER M | (UCAR) | ERAEHBEIMEFRE - aFNEE

EEfRE 16 55
ATHRE(108 4F
% 111 4F)

ol R R S ME Y BE R SR TR Rl - 28
e JEUER 1S TR e T & e /K PR SOORE
Rl e & B LS R ST BRIt Ry ~ BIZUE
B FEKR R ARG ERHE AL R PSR
filir > DA e B P SE SR 2 755K - Ry EB)
HBE 3 I BT S IR S 1F - PAS [HEEY
PRI HE H R B E TR (R SRl - A
GfEsTE 110 FERFEFEEAET]
[ (N2 B EE R R T 32 (COVID-
19) ) EtE & UG B TR
SEEIVETER - SIHRUAF &S
[E{C AL - MHEEE R 11 57K -

56




+ ~ KAJEE Future Prospects
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ffifs% Appendix
— ~ FERGHI Summary of Major Weather Events

R ALl EEREEIE

List A1.1: List of major weather events.
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.~ RRERYEHLE KK RE Weather System and Major Weather Events
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Fig. A2.1 Percentage of weather systems affecting Taiwan in 2021.
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Fig. A2.2 Monthly typhoon warnings/ advisories and instant messages published in 2021.
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DIEZ Sl
1~ 1 A EAZEPAES 2 ERMERSEM( H 7 HZE 1 H 14 ) The low

temperature event of the two consecutive cold surges in early to mid-January (Jan.
7th to Jan. 14th)
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Fig. A2.1.1 Asia surface analysis charts at 0800 LST for (A) Jan. 7 (B) Jan. 8 (C)
Jan. 12 and (D) Jan. 13, 2021.
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A2.1.2 FEd 500 HibEzE e o H R EE R A2.1.1 -

Fig. A2.1.2 Same as Fig. A2.1.1, but for 500-hPa upper air analysis charts.

a3l

A2.1.3 B 850 H i ZE oy ArlE - B EARF R E R A2.1.1 -
Fig. A2.1.3 Same as Fig. A2.1.1, but for 850-hPa upper air analysis charts.
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2~ 11 BhalsE 1R ASREEESEAE(1 A 11 H) The low temperature event
of the first continental cold air mass of the season in mid-November (Nov. 11th)
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Fig. A2.1.4 The Asia surface analysis charts at (A) 2000 LST for Nov. 7 and at
0800 LST for (B) Nov. 9 (C) Nov. 10 and (D) Nov. 11, 2021.
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Fig. A2.1.5 Same as Fig. A2.1.4, but for 500-hPa upper air analys1s charts.
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Fig. A2.1.6 Same as Fig. A2.1.4, but for 850-hPa upper air analysis charts.
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Events of Meiyu Front, Tropical Depression and Southwesterly Flow
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Fig. A2.2.1 Surface Analysis Chart at 0800 LST from May 28 to June 2, 2021 (a)5/28 (b)5/29
()5/30 (d)5/31 (e)6/1 (£)6/2.
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Fig. A2.2.2 (a)-(d)Daily Precipitation from May 29 to June 1,
2021.(e)Accumulated Precipitation from May 29 to June 1, 2021.
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2 ~ 0605 fHrREEEI S RS Meiyu front extremely heavy rainfall event of June 5

6 H 3 HEHgRg#Em e EEE R 2 — PR #51i_ERV RS R R
W% HAEE 2 N Er 2 2810 E M - fEmH 4 HiEBER =8 > I
5 HE 7 HEERENZENT - BEEXMTTARKEEFR - Hd 5 HiRZE 6
H H RS 2 208 e Ul 0 - P e SRS 58 - AR e = B TF R 7 H B
AL > FEITESE > 8 HEEmEERE - &M [ol{E 1% E R R SAARS
(B A2.2.3)

6 A 5 HiSrkiEmEE 2 28IV EREF - BEFHE RS 3 5P ER
JE)IR K E 2 E R EE E0EH > &Pl e s IL TR NG A - $5 A AT 4% PE e SR
Wi > JE S AR Y - B EE A AR A BRERAT ~ AL PHT RS
/N 40 ZOR DL ERIRERRE - 6 H 5 H ML » R BHER =R A > H
&M REZAARRECEER - Rl R IEE S T B & A 100
ZoRDA_([E A2.2.4.a) » HH R PR AR @ A TN E MR R AE R 58 A bR - anZrp ~ &2k
T~ BFE - EFREHIA 3 /N 100 2R AR E > BRI 2R B
40 ZoR DL FAIREPR & -

PEE S ra S - PUR R DHERIE 58 - 2 pg AN EAYREME 5 H AR E 6
H B R EBHER HLFFER - FEERRAS 2 3 /NEF 216.5 20K ZRIIERF RS » 2
Fe e~ FEFRINEHIR 3 /N 100 ZOREL B Z FOAERTSEN o IR ~ B R
SB[ PR TN EE R A PRATEAE © FARI RS AT R & LS HETT RS 127.5 20Kk > B
HAZZ 2 101 2R (B A2.2.4.b) »

sEEpY 7 HALR 2B - 8 HiRET 2 ERE LA EE - SHifEN
HARER SR (B A2.2.4.0) - Hi5F S HE 7 H 3 REF > KRR EAT 3 Z e
ibkie 437.5 22K ~ ZRH ME RIS E R 434.5 20K - sRAIMESRETA
A225 FA22.1 FrF A222 -

72



A223 11046 A3 HZE 6 A 8 HiZH L4 8 B2 i KR fE -
Fig. A2.2.3 Surface Analysis Chart at 0800 LST from June 3 to June 8, 2021.
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Fig. A2.2.4 Daily Precipitation from June 5 to June 7, 2021.
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Fig. A2.2.5 Accumulated Precipitation from June 5 to June 7, 2021.
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Fig. A2.2.6 Surface Analysis Chart at 0800 LST from June 19 to June 23.
(2)6/19 (b)6/20 (c)6/21 (d)6/22 (e)6/23, 2021.
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Fig. A2.2.7 (a)-(e)Daily Precipitation from June 19 to June 23, 2021.(f)Accumulated
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Fig. A2.2.8 Surface Analysis Chart at 0800 LST from July 31 to August 1, 2021.
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Fig. A2.2.9 Daily Precipitation of (a) 7/31 (b)8/1, 2021.
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List A2.2.7 Maximum Hourly Precipitation of each Area from July 31 to August 1, 2021.
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List A2.2.8 Maximum 3-hour Precipitation of each Area from July 31 to August 1, 2021.
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Depression extremely heavy rainfall event of August 7
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Fig. A2.2.11 Surface Analysis Chart at 0800 LST from August 5 to August 7, 2021.
(a)8/5 (b)8/6. (¢)8/7.
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Fig. A2.2.12 (a)-(d)Daily Precipitation from August 6 to August 9, 2021.(f)Accumulated
Precipitation from August 6 to August 9, 2021.
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(=)= B High Temperature Events
1 ~ 5 HEPBEE{: High Temperature on May
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Fig. A2.3.1 (a) Surface weather map, (b) 500 hPa height analysis for May 15, 2021, at 00OUTC.
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Fig. A2.3.2 (a) Surface weather map, (b) 850 hPa height analysis for May 28, 2021, at 00UTC.
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2 ~ 9 A& E =4 High Temperature on September
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Fig. A2.3.3 (a) Surface weather map, (b) 850 hPa height analysis for September 10, 2021, at 00UTC.
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(7U)JEg JE Z {4k Typhoon Events

1~ ¥ZERGE(CHOI-WAN » 235HART 6 5 3 H% 6 A 4 H) Tropical Storm
CHOI-WAN, waring period from June 3 to June 4
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Fig. A2.4.1 Track and information of the Typhoon waring of Tropical Storm CHOI-WAN (waring
period from June 3 to June 4). Except for the waring period, tropical cyclone center is
located every 6 hours. During the waring period, tropical cyclone center is located every
3 hours (sea warning) and 1 hour (land warning). The light blue circles and the green
Typhoon symbols represent the stage of tropical depression and tropical storm,
respectively. The orange rectangles indicate the location of tropical cyclone center at
0800 LST every day, and the blue rectangles demonstrate the information of Typhoon

warning.
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Height (m), Relative Vorticity (107® s™') at 500 hPa

CWB RFS Valid at 06 UTC 04 Jun 2021

Analysis Initial at 06 UTC 04 Jun 2021
7 T

N \‘:5530

Wind Speed (m/s), Wind Direction at 850 hPa
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Fig. A2.4.2 Analysis field from the regional model of CWB at 1400 LST June 4,
2021. (a) 500 hPa height (contours, m), relative vorticity (shaded,
10-6 s-1), and (b) 850 hPa wind speed (shaded, m s-1) and wind

direction (arrows).
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Fig. A2.43 Color-enhanced infrared satellite image at 1400 LST June 4, 2021.

(a) (b) (c)

6/03 00:00 ~ 6/04 00:00 6/04 00:00 ~ 6/05 00:00
; 2 44 & 8

6/03 00:00 ~ 6/04 20:00
2 ¢ of i ) P

R o i 8]
£ % (mm) E % (mm) £ % (mm)
300 300 300
200 200 200
150 150 150
130 130 130
110 10 110
90 90 90
70 70 70
50 50 50 18
10 10 % 10
30 N 30 30
2 . ] A 20
15 15 15
10 10 10
6 6 6
2 2 2
1 1 1
FRERER PREREM PREARER

A24.4 110 4656 3 SRle M EE AR 2R EE : ()6 H 3 H(b)6 H 4 H(c)6
H3HOZE6H4H 20 FEAENE -
Fig. A2.4.4 One-day accumulated rainfall during the waring period of Typhoon CHOI-

WAN for (a) June 3 and (b) June 4. (c) Total accumulated rainfall during the
waring period, from 0000 LST June 03 to 2000 LST June 4, 2021.
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2 ~ JRfEEEEL(IN-FA » Z37HART 7 H 21 H &2 7 A 24 H) Typhoon IN-FA,
waring period from July 21 to July 24
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Fig. A2.4.5 Track and information of the Typhoon waring of Typhoon IN-FA (waring
period from July 21 to July 24, 2021). Except for the waring period, tropical
cyclone center is located every 6 hours. During the waring period, tropical
cyclone center is located every 3 hours (sea warning) and 1 hour (land
warning). The light blue circles and the green Typhoon symbols represent the
stage of tropical depression and tropical storm, respectively. The yellow
Typhoon symbols represent the stage of Typhoon. The orange rectangles
indicate the location of tropical cyclone center at 0800 LST every day, and

the blue rectangles demonstrate the information of Typhoon waring.
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Height (m), Relative Vorticity (10~® s™') at 500 hPa

CWB RFS Valid at 12 UTC 23 Jul 2021
Initial at 12 UTC 23 Jul 2021
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Wind Speed (m/s), Wind Direction at 850 hPa

CWB RFS Valid at 12 UTC 23 Jul 2021
Analysis Initial at 12 UTC 23 Jul 2021
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Fig. A2.4.6 Analysis field from the regional model of CWB at 2000 LST July 23, 2021. (a) 500

hPa height (contours, m), relative vorticity (shaded, 10-6 s-1), and (b) 850 hPa wind

speed (shaded, m s-1) and wind direction (arrows).
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Fig. A2.4.7 Color-enhanced infrared satellite image at 2000 LST July 23, 2021.
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Fig.A2.4.8 One-day accumulated rainfall during the waring period of Typhoon IN-FA for

(a) July 21, (b) July 22, (¢) July 23, and (d) July 24. (e) Total accumulated rainfall
during the waring period, from 0000 LST July 21 to 1100 LST July 24, 2021.

99



3 EZEREE(LUPIT » Z7HART 8 H 4 H & 8 H 5 H) Tropical Storm, waring
period from August 4 to August 5

110 555 9 Seme el 28 (HFRan 4 - LUPITE 8 H 4 H 8 B plehY B
KRR CRE R E LRy 60 A8 FIRIL A8 iR g 0 5 H
12 By U O B RN » SRR ERGS © MR 6 H 8 HpIaeT R B I ERUBE -
B SR BRRY 6 HREfEtE A RIS - 7t 7 H L mm e gInE
PEMN{R - 8 H 2 WpEEHTSEE RRCERem, - FIILICAEER AL )T RREHT H AR 5
> BRI 9 H 14 B Ryl S ie - R S Be U O B S Es L R lE A2.4.9-

LL500 FiEE S (E A2.4.102) 0T EUR - SR REE AN KRBT A
HESRTAHE - HILRERDTER 2 R IE AR - ERREERETH
FERIHIZ A %L - S M g 850 HIHEG([E A2.4.100) 8T MREE ] (] A2.4.11)
HUR - R v e R (/KRB IR > EE e R\ 5 s Ry S > (G
SRR AR BT M 2 3R L 59y AIRS -

HEERATE T ARIETRERE R EER iR T E R E AT A Z
EATHIER - 1L 8 H 4 H 14 1 30 /88 R EER - ERlEin it s
AIERILHES ~ EEBWEEEL K RO BRI > fRRE BT R E A R
ff o WG TR S H PSRRI IRy > 17 R wE Rt =
I > AR 17 B 30 srgbRiE EReEVE H - EHSUIEI AT 10 e E
o EEREEATIR AL A2.4.9 -

[ R e SR Z ] - R e A o H PR E R - B H 2B A B E 5
AR W - 2R DRt R PN TR T 3 A7 DY R J Sl S A A
A iR FefE L2 282 A o e EVEE R - AP B T T 2 VY R L R e Y MERR s
V2Pl £ B0 A T p BRI - T e SR DAL S B ~ TG 2 1R B s BR
ARV E 23 e - SistEH 8 H4 H 0BG ZE S 1 17 il > d8RFRIE HIR
ORISR K+ FEERRAAELL 310 20K » ST 2 4bkiE 295.5 2K 2R R4
Z{OME 212 20K - EETRRE S AAE A2.4.12 Ak -

100



F1lkREeE(EE) BIEE

sHi7EGEeE POl E
sH17053047 E2BRiE _EREE
=i

sHsRFEEE PO E
sHsRBo7 REABEAS
i 35 e

I <
6HslF
4H1a R R OAIE

4B 14E30£§E¥Eiﬁt¥§/ sHaks

—~

: 4Hsks

A24.9 110 455 9 SRR ZS(LUPIT - 4RIAR 8 A 4 HE 8 A 5 RS RE
R BEE T LE R 6 /N 12 S R R AR Ry 3 /NG
120 B R AV M SRS RE L SIS P S I3 31
FOTESRERI P ARG EAIIES © O ERET RS L 8 IREE LA
= K ) -

Fig. A2.4.9 Track and information of the typhoon warning of Tropical Storm LUPIT
(waring period from August 4 to August 5, 2021). Except for the warning
period, tropical cyclone center is located every 6 hours. During the warning
period, tropical cyclone center is located every 3 hours (sea warning) and 1
hour (land warning). The light blue circles and the green Typhoon symbols
represent the stage of tropical depression and tropical storm, respectively. The
orange rectangles indicate the location of tropical cyclone center at 0800 LST
every day, and the blue rectangles demonstrate the information of Typhoon

warning.
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Halght (m), Relativa Verticity (107 a7') at 500 hPa
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Fig. A2.4.10 Analysis field from the regional model of CWB at 2000 LST August 04, 2021. (a)
500 hPa height (contours, m), relative vorticity (shaded, 10" s™), and (b) 850 hPa
wind speed (shaded, m s!) and wind direction (arrows).
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Fig. A2.4.11 Color-enhanced infrared satellite image at 2000 LST August 4, 2021.
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Fig. A2.4.12 One-day accumulated rainfall during the waring period of
Typhoon LUPIT for (a) August 4 and (b) August 5. (c)
Total accumulated rainfall during the waring period, from

0000 LST August 4 to 1700 LST August 5, 2021.
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Fig. A2.4.13 Track and information of the Typhoon waring of Typhoon CHANTHU

(waring period from September 10 to September 13, 2021). Except for the
waring period, tropical cyclone center is located every 6 hours. During the
waring period, tropical cyclone center is located every 3 hours (sea warning)
and 1 hour (land warning). The light blue circles and the green Typhoon
symbols represent the stage of tropical depression and tropical storm,
respectively. The yellow and red Typhoon symbols represent the stage of
Typhoon, while the red ones representing a stronger stage of Typhoon. The
orange rectangles indicate the location of tropical cyclone center at 0800
LST every day, and the blue rectangles demonstrate the information of

Typhoon waring.
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Height (m), Relative Vorticity (107% s™') at 500 hPa
CWB RFS Valid at 00 UTC 11 Sep 2021
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Wind Speed (m/s), Wind Direction at 850 hPa
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Fig. A2.4.14 Analysis field from the regional model of CWB at 0800 LST September 11, 2021.
(a) 500 hPa height (contours, m), relative vorticity (shaded, 10-6 s-1), and (b) 850

hPa wind speed (shaded. m s-1) and wind direction (arrows).
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Fig. A2.4.15 Color-enhanced infrared satellite image at 0800 LST September 11, 2021.
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Fig. A2.4.16 One-day accumulated rainfall during the waring period of Typhoon
CHANTHU for (a) September 10, (b) September 11, (¢) September 12,

and (d) September 13. () Total accumulated rainfall during the waring
period, from 0000 LST September 10 to 0200 LST September 13,2021.
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Fig. A2.4.17 Track and information of the typhoon warning of Tropical Storm KOMPASU
(waring period from October 10 to October 12, 2021). Except for the warning
period, tropical cyclone center is located every 6 hours. During the warning
period, tropical cyclone center is located every 3 hours (sea warning) and 1
hour (land warning). The light blue circles and the green Typhoon symbols
represent the stage of tropical depression and tropical storm, respectively.
The orange rectangles indicate the location of tropical cyclone center at 0800
LST every day, and the blue rectangles demonstrate the information of

Typhoon warning.
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Fig. A2.4.18 Analysis field of the 850 hPa height (contours, m), relative vorticity (shaded,
10-6 s-1), and wind (arrows). (a) 2000 LST October 8, (b) 0800 LST October
9, (¢) 2000 LST October 9, and (d) 0800 LST October 10, 2021.
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Fig. A2.4.19 Analysis field of the ocean heat content from CIRA at 1400 LST October 10,
2021.
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Fig. A2.420 Color-enhanced infrared satellite image at 1000 LST October 11, 2021.
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Fig. A2.421 One-day accumulated rainfall during the warning period of Typhoon
KOMPASU for (a) October 10, (b) October 11, and (c) October 12, 2021.
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Fig. A2.4.22 Total accumulated rainfall during the warning period, from 0000 LST
October 10 to 0800 LST October 12, 2021.
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Table A2.1 List of Publications (2021).

tH R AR Rk H 47
ERHEIEEUI R -108 4 110.06
WS BUAIE R ER-109 4 110.03
RAFEE MR- 7-109 4 110.06
AIEERHF R -m 228 57-109 4 110.06
111 5853 110.08
KIS T B2 146 8 110.01
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Vg ~ K42 Important Events

A4l 110 FRELMATE
Table A4.1 Summary of important events(2021).
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