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B kA & @R IE DL (APEC Climate Center, bl Flif§ APCC) FiiksS &
(Asia-Pacific Economic Center, APEC) P17 HVRMETEHIF L » EHEEER Ao Ka&&E
GFEORRG L —(ER AL EEE E - AREVSOREEGREFUAGERE - FHIEHR TR
MEEHIEA | AR R B SR SRR - DS IRS  (REA R s
4o APCC FEEEZ T & b g TR ABATEE (Artificial Intelligence,
Al) PRIEEETEER 58 ban REUERRSHIEINE » AEREEFI THIHN () &g
BTG D EATE BN R B ENEHBHE Q) FRRBES A TEERER
FERAER 0 (3) fROL AT AN LAV MR HEA b R MBS S b BR
e PRI PREEFEHE -

2RI REEENEAG R > REEGEN T RERSR R (LU EMEAR) HAiE
TR HiRHtEh IiEA TR E R 28 APCC WSS L ETHI A4 - S EHE AR
FEARHP& > B SR el 52 B TR 0 SO ~ A R SR R FEUITERUE, » 053 EY
IRElE > ARSI EAE SR TS R I » SEfE B eI, - Pt e &
GEREUEAY 8572 BRI EIEH - 281 APCC HYE K 1 BURE S BEIEE
Fr R B B PR SRS B A

PRI S R (1 2R BB A 2 A2 e B S 2 M e 2 L e P2 T 4 TR 5C
Ttk > AR ERITREM IS RERA SRS (Thailand Meteorological Department,
TMD) K ZE[EH B R B ZEMZE S (Department of Royal Rainmaking and Agricultural
Aviation, DRRAA) » 5 32 Bl TH it SR B IR S S5 il - 170 ZIRE SRR E RS
(Philippine Atmospheric Geophysical and Astronomical Services Administration, PAGASA)
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AR HEHARBR S0 2022 4 APEC R{EH LRSI &8 T E/NHEs% | (2022
APCC Climate Symposium and Working Group Meeting) #p - [EHEHE 5 2R R K
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(—)~ 2022 FEEREEGFEVETGE TIE/ MEER

KA APCC B 9 H 15 HE 16 HIEZREERTT - &aial—RIu#EfT APCC

TAE/NHEF » ZERRSR RIS ERE R FEEEE > UM IR S e Ents
1. APCC T fE/NeHERS

REE APCC TAE/MEE BB RE/5E]/5E Mr. Thanasith lamananchai
Fr WEERSGEXERZ RE2EAER > BEENRE mEEREERATHE
#Y Dr. Lynette Bettio ~ JIZ KR EZEHEREYLELERE Mr. Normand Gagnon -
RS E R B R S E A Bl 3 (F Mr. Gaston Torres Aravena ~ H AR SRR R
L EAFHEE A B Mr. Noboru Nemoto ~ 5 3RPE ni 5@ 82y ARBHE2 BLAE SR R
F{F Dr. Ahmad Fairudz bin Jamaluddin ~ JE{# 2 R 5 55 /& Dr. Esperanza Cayanan ~

B R B RAMEVZE 08I F (F Dr. Aurel Florian Moise ~ #ET R /K LRSE
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e 0,5 £F Dr. Hoang Phuc Lam » DR AR G LRHEHIZE 0 ERH LR A
APCC 1% E1#E#A{T £ Dr. Do-ShickShin ~ $[BHRFS BLHE HiPS 1 F Dr. Jin-Ho
Yoo + §{E T F: T Dr. Wooseop Lee + {775 £ Dr. Bong-Guen Song -

RSS9 S Dr. Seongkyu Lee ~ BSNEHHIPTE(E Ms. Sangwon Moon R £
Ms. Suhee Hane 2 5 533 A (4 LEARRE [ B L (T SE R 2 U @ (401 1)
SRR ANTSE 1 -

\ APCC Working Group Meeting 2022 /

1~ 2022 s REA(EF O LTI NAEREHRINYS - HAEZA 7 Ban KR EF O
Ms. Sangwon Moon ~ Dr. Jin-Ho Yoo @ Z [R5 5 &S Mr. Thanasith
Tamananchai ~ /& Ms. Chomparee Chompurat » 58§ s@ S Jmift s U F(F
PR sy (R R I -

SRR EFHR LS E Ms. Chomparee Chompurat & APCC #i{T& Dr. Do-
ShickShin £ Ea&5 - » Hid KeTemEREIE(EAIR - (1) & 28R EEE
& APCC Bk - (2) RIITESR, /FE HITHY H AR B AR E - Eb
H1 Dr. Jin-Ho Yoo #75 2021 % 2022 4£ APCC {UBE;EE) - HAHeitE&Ek+
APCC —[A|2 B AN THEAY BEAr 4L 15 (i > R APCC b - EFERBIRS
J&) (UK Met Office, UKMO) ~ JEBF 55 (Meteo-France) ~ BICH{H H R (588
s (Euro-Mediterranean Center on Climate Change, ECCC) ~ Voeikov HEKP7EHEH]
U5 (Voeikov Main Geophysical Observatory) ~ % 28 Ht /K 32 & &£ [

(Hydrometeorological Centre of Russia) ~ b5 &&= H [y (Beijing Climate Center,
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BCC) ~ HASE S EE (Japan Meteorological Agency, IMA) ~ 5[] 5@ 2B (Korea
Meteorological Administration, KMA) ~ §g&E{Z5 [ A2 (Pusan National University,
PNU) ~ BUNAZE S (Bureau of Meteorology, BOM) ~ IIEE KSR EJF (Meteorological
Service of Canada, MSC) -~ 3 5 I 5% 7E M 9 0y (National Centers for
Environmental Prediction, NCEP) - ZE ] [} 3¢ & 2544 %% (National Aeronautics and
Space Administration, NASA) Kz A5 (Central Weather Bureau, CWB) » 4 H#E[E]
Fe A A R R 2 GloSea6GC3.2 k& MRI-CPS3 fiftAs » HiE 2022 4 9 H
e APCC S THEMAAT R H 2.5 AEINE S 1 A8 - KSR Z H oot
Zt e NCEPR1 B % ERAS &k} /K5 AIH CAPS-OPI &3 % Merra &
o FEREEIRBJTE - APCC FEA 5 EAFEFRAIRH (ADSS &Rtk
247t ~ CLIPS SR{EEENEE Z24t ~ OpenWPS BRI A Hpn Bl 5 ~ CLIK SR { &N
THEMBLH -~ AIMS BB ALTE) Bahk 1 (@ (CLIKS &R RS,
https:/cliks.apce21.org/) DA {HE4EHE T - (EMF5E )7 [H 28 2 XAl (eXplanable Al) £
fr > FFHEZE 14 KRR E R TR 3 ~ 4 BHRURTHER » SERBURIRIEE
e B E T ATR U A A IO TR HA K SR TH SR .0 (European Centre for

Medium-range Weather Forecasts, ECMWF) g EH= -

Dr. Lynette Bettio /MBI RE 8T E4RY 5 EIEEbES » 5B 1 2 ([#HES
RO - PRETHRR - RS RIELET 80% KK F 5 20%H A TH -
TR RS 1 H - F2H - F 1 22H -F2E3F -F1{HEHH2
- ~FE1E3MEANE2 £ 46 - HEFEHRANSEETHARSGEER 2 X - HEH
AT 1 2055 3 (2 o Adh & B XU BUR R TR 2 2 B ] e 51
o 4 I L Ry PR BB R TR » 56 5 (ElZEM Fy 3 KRBT E BRI TEE > LA
FESEOSEEMNARSREHEE (http:/ www.bom.gov.au/climate/outlooks/) ° 4k
et T ERER B E - —EREMNAKCUES (https:/awo.bom.gov.au/) » 55

—(E R 2 BN E 2R ERFS (https:/climateservicesforag.indraweb.io/)
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Mr. Normand Gagnon 71451 ASAR FETHEAE S (GEPSVT) HYRHTHENRE -
B R B RG> RFEBEIRA GEM » A EEERAH NEMO » & RHHE
16 Rifi#h - FHEVERTERE 32 K > ZETHHLER 20 {# > AKCPETE R 39
SNH S RSRETERy 0.1hPa > 20 S TS E RIS FHAE R H - (B 2R
D Fs 4 {8 - BRHEMLTTER EnKF 5Ufs LETKF - #8)777AH SPP HUAHZRAY
MP/SPPT » DISEE R L S B TR RS — 2 - DU AT AR E
PR AR — 2 - B e 2021 K EARIFSE - RAEREE S A AT -
WA SETEARBL B ~ ERFAR KRR - g — P S RIBH T ANIER 2
fEH%E -

Mr. Noboru Nemoto 7148 H AT E TR AT SR - HAZFEITHHRH =R HH
RAEEMREWICET (Meteorological Research Institute, MRI) F:[EZEE » K&
KRR R 110 AEEREE] 55 A8 SEEMTEH 60 B InE] 100 &
AR UK 1 RO 0.25 & - T E AT 52 Jghg g 60 fg - i
ASEKRIAML - THRECE RIRREE 5 K 13 ([EREEEREXR 5 ERE - #
RIS/ Nino3.4 YR ~ 2 SRECE - FENHESE (Madden-Julian Oscillation,

MIO) sl et a0 m TR IR AR B A A 4

Dr. Esperanza Cayanan 5530 HHIERE 2% APCC LRI ST 2 B THS
in > SEATRIE = o R TR DA R R g n L B PR W 4B EHTH R A ERE - H
FEENE JERERRERIREEEZENEIE (WE 2) BHEESFE—
~H# VOTE (Volcano, Ocean, Typhoon and Earthquake) 3t " MOEEIZIRE, - &
R SERETHREE ] o T EERAR R FNIREN EIEEREN R E
B R BRI 247 » 1E IR TR E R R R BBV Rie & Pe i 4a I EE
& o AN AR B BV R AR OB TR - RAGERE R EHEA T I
RS EBARE ST - (BN S A TH RS Ry i BB BATH SR - T DAFRHE NI (E

EARESE ~ KR HIgH B R\ [ £ KA SR SR 2T
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2. Status and plans for Subseasonal to Seasonal (S2S) prediction

DEVELOPMENT
OF S2S . FURTHER DOST- -

COLLABORATIONS PAGASA ds
ACTIVITIES THAT LED TO & PARTNERSHIPS R&D AGENDA

THE DEVELOPMENT OF o CAPACITY BUILDING AND 2013-2020
S2s TOOL ADOPTION
DOST- PCIEERD GIA
i = BUILDING CAPACITIES FUNDED (2016-2019)
4 % CAUSES OF PAGASA TECHNICAL
” STAFF TO PROVIDE e DOST- PCIEERD GIA
BETTER CLIMATE funded (2016-2019)
Reliable and accurate weather prediction is vitally important in MONITORING AND
numerous areas of society.The need to emphasize the PREDICTION SERVICES ® MECO-TECO VOTE
development of S2S has been prioritized by PAGASA. WFP-Funded, NOAA PROJECT entitled
CPC(2018) “Observations and
dynamical downscaling
. :.A/m;xcmp ;)n S2s : of Subseasonal to
Prediction for Southeast = c ——
seasonal (52S) forecast
EXTREME EDICTION Asia - UN-ESCAP funded o g
WEATHER - 2018:2019) e R & D collaborations
Increasing demand in the y with CWB, NTU and
operational prediction and e NOAA, CPC 111ITWCVP
7 Tamkang University
applications communities Ankara, Turkey, April
2019 (Taiwan)

2~ ik B IEHE AR B foa i AR E SRR E e et s -

AR AR R S TR S TR S RS R HE R - e R A 8% 2 -
B S B/ DR BTSRRI R E SR ~ (e 2R iR A mE RS - B
BSCHEE TR - w] DUR R an B E R U s s R A e FAY ARG 5 |
Al b > feft MFfE B REsE ~ KER ~ GBI ~ D5 -~ EESEM -
FERHE BRI S T INSR R DT e B S SR > BT R RG SR (8 -

=i

Mr. Chaowat Siwapornchai & 555 BHZREI{E H =T #H25 APCC f2itHy 25
B EETH A L 0 JE A TH R A0 P 35 B B BE R g Bt & ARS8 T (International
Research Institute for Climate and Society, IRI) FF#5#y CPT T.EHfI CCA 4t
EEHE BTSSR - B2 H A RETHRES 40 MIO ~ REFSE - BaE LU H
AESE RO E T THS » SR TR AL VTR AR T ~ M TR A o

Dr. Hoang Phuc Lam JRER ARG 2% APCC 1Y ENSO ~ MJO -~ 10D 2 (55
DL A8 S TR o WG CPT THEHRFCR - & - BeEUHRETER
1551 - MEE RS B IR RE S IR R B SRR TR AE T - R 2 TR A B TE
o [FIRA R EIECR R A SR I S AESEAE ST » DURPHIEAC PR IE R R



fi& H 2R PR AL BB AR S (5 S5 TR

e iR A TR R G o R A M 1 o e O Pl i s 2 L o 31 i Y
WFFESER R & - 2GRS BRI RER S APCC RESTTRHEARZK 4 5K
o~ PREAVREENIR TR - DUl ~ BURSFIIFE E M - APCC /Y
Dr. Jin-Ho Yoo HIf[H[fE ECMWF B 45 & & & 2 7] tH 5L 5R R 4 &% (World

Meteorological Organization, WMO) $2 i1l £y B HAZo 15 1 e TR GHAE H L Y 7]

2. APCC FEEHETS

AREEFE APCC WiaT & LRERIEE AL E R A E BB ER IR K ag
AIBIME (W0 3) - o B 2 {EETam R ¢ FEM Al RER(EERE - DUNER ALE
[ EAFIERGEREE S SRR R 3 -

=]

3+ APCC &N &R -

McGill AE2HY David Rolnick ZrAViEFE—E HE Al fE5REEERISE - $k

R - AL AVIERGE 1] DAPVR B B TR VTR - (ERE R IR By



o WA A4 > HERBZIRE 5 2RV E R B ESEERa e
7 HLE B R EE MR LS R R (T2 IEMERY - Al iR B R BB Bt

® B P IR T TRIRVERN > PIAER Al R 2 G HEiaca il
R B SR P AR K -

® EESRRCR > PIAEM Al BB LR EH B P EE ) -

® HETTTHH > BIAIEM ALEITRRSAE BRI HIR TR ~ THEER T Fa KEE (et
BEGHAEYIER -

® fIEFERFHIIEEE - BIAIER AL R it e R R T -

® IZERIELMERE - BN E B AIRE AR RE (LRI BEA R -

38 BEE B ] A B A AN B GRIEE EE - WRE
Climate Change and Al — Recommendation for Government Action 32 {73 SZ{4-HgH DA

4R

(1) FEZOARIEBREA N J7 I - B8 2 RUBRAS SR At « R SR T A
BLTAEERIE S » [EIRTEERIZE A S ~ 2 BB AL (S R 1T 5
RIS B GBI £ 00 (UNOSAT) FloodAT Z4iRis i 2 e

eERR oK - OGS T E NI RN SEE s -

(2) {EWFEEATT & 271 - TR ALERE TRV S & S/ 2R E A
ERTEEE) > (Ia0E oE Selina Wamucii A E[E] AL TR IFAVIR #2085

() EARH S BB & T > SR s R Al T L DU Ea T R e S 1F > 4k
EIERE A IER - BIAISEEEZ A ESO JEA Al 8 1R K TR HIERE
fEiem—% - WWE ARG H AR -

(4) fERE VT - R RBUT ~ SRR TSR A RERE E I AL 28I

REfETIETE - Al R Bk M SR AR RR B AL oy Eaiat= - IiE ]
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[EHEH AN T RE AL SRAAEA T IR MBI T B - PIASEEIHTRIAF] Fero
MEFH AL VSR EI AT E A - B ATk 450 T CO; -

2 HEE &R n] iE— 2258 https://www.climatechange.ai/ 481k ©

NVIDIA /A 5]y Karthik Kashinath ERERMEES TAZATRI M8 REEETHH]
Jek 4% LR A Y M SR B A (digital twin) Z&R 0 IR FIECER H AT IEAE HEB)
Destination Earth & 2 (https://digital-strategy.ec.europa.cu/en/library/destination-
earth) » HER S A B A B E AV - B REREIAYEE » m T
FRAUEE - BEAVEH > DU EEEIGETEENR » 1 NVIDIA A Fria i
A AR E (R 5t - NVIDIA A 5] H Fi (EFE I a5 52 5 Rl 98 f2 Earth-2 Bfir 84
245 (https://blogs.nvidia.com/blog/2021/11/12/earth-2-supercomputer/) » [ FEHY [ 2E
BFEIMNE - VSRR A ~ B A HEE MERIREEE - BRmEaETL - b
NS Z2 it Sy - B DUB BT H ~ B « o2E - R EEE - 1
R ESIAE  r A B iR > 1) FourCastNet (Fourier Forecasting Network, FCN)
flrséee Ryl - FE 4R ERIEREN Y SR 22 E R dlo - #5fC GPU JiGHE ~ REEE
1 " physics-informed | THACAELEFATRT Al HEARETFAE - ATLUSBIREEL R R
By & M9 TH #lt & R o Pathak et al. (2022) #Y W X {5 th

(https://arxiv.org/pdf/2202.11214.pdf) » {FE#MTE B 0.25 5K » FourCastNet | 4H

BORHBREN AR E i o] LIS IR ECMWE Integrated Forecasting System (IFS)
PR E ITHERE ST - (EET RG] LI ARy TR R 45,000 % - HigE 12,000
15 B E R THAA AT A RCR TR | > B2 A UG BB EIMERIESS - R2K
MR e i — 2 FIE BV TR ~ R UATEAR ~ ZERTHER - EITHE - FTRCR
FHEREZNERRXAR/ AR EE®R (OB 49 %

>


https://www.climatechange.ai/
https://digital-strategy.ec.europa.eu/en/library/destination-earth
https://digital-strategy.ec.europa.eu/en/library/destination-earth
https://blogs.nvidia.com/blog/2021/11/12/earth-2-supercomputer/)，利用數位雙生

EARTH DIGITAL TWIN FOR WEATHER AND CLIMATE EXTREMES

MONITOR | FUSE DATA | ASSIMILATE DATA

ERAS Reanalysis Data (ECMWF) / Hi-res simulations

PHYSICS-ML EMULATION

Modulus Model Training and Inference

PREDICT | ANALYZE | VISUALIZE

A
FourCastNet ( EARTH

EMULATOR

1. Predict, visualize, detect and track extremes
2. Compare skill to traditional NWP models
3. Checkpoint / restart ensembles around events
4. Assess extreme weather impacts, mitigate
Future Training and inference: disasters
200 hours on 16384 GPUs, 4 seconds for 7-day forecast 5. Interactively investigate impact of changing
(projected estimates - W.1.P)

Current Data Input:
Atmospheric winds and geopotential heights ~ 20 channels
10 TB, 30-km spatial resolution, 5 vertical pressure levels

Current Training and Inference:
16 hours on 128 GPUs, 0.25 seconds for 7-day forecast

Future Data Input:
Atmosphere, Ocean, Land, Ecosystems, Ice

10 PB, 5-km resolution, 20 vertical levels, 300 variables climate scenarios on behavior of extremes

6. Detect precursors of extremes
JNVIDIA

[B 4 -~ #55% 5 Dr. Karthik Kashinath {5 -

B BRHIAEE Seonyoung Park A 2 (EEH AL pEER M 2 BRI ACHE!T €
FEDIAVERTT 26 1 (EFFT e FH A 2 228 RUFLlT (40 Random Forest, BRT, Cubist)»
{#F MODIS I TRMM & 2%k (41 LST ~ NDVI ~ NDWI ~ NMDI + ET - TRMM)
ARFEIA [FIRF R EH SRR EZFHEIE (SPT) » &52R % Random forecast /& 3 fEf¥
e R TR A 705 & 2 (B FEE— fEA] Random forecast 7572 » &5
& MODIS » TRMM ~ ESA-CCI # 2 ERAIZRENIRE (MJIO) F5RK TR 15,
o EHEAVEBRIHEATE AR S K~ 10 K ~ 15 RAVEZETEM - tHFRAE SR - A
AIA MJO FEE A TR SRR EE ) I IR AL AT -

BRGNS - HPFSEAY Al TN R BN E > IYERZ 0 DIEZER - H
EDARFH - AHETEAN ABYARZK A DATH R E RV ES S R Bk -
3.APCC Higers

fr APCC SR E4h » ZRER 5122 Tohoku KEEAL A & K fR8 BRI iy
&1E (Gesellschaft fur Internationale Zusammenarbeit, GIZ) /\&Z= A ZE E1F »
H[E B AV I S R A B B 7 | (Climate Change in Tropical Zone and

10



Adaptation to Climate Change) W& (A& 5) » FEFEAIMTER 4 - FREGE S -

L BAA BRIIEAEE AR 2R B it SR 5 Jm B ER S A R (A AR

= ST

\\&}zj 3

Sy

I I St - ‘P:: 3% of the ApCs 2022)
= K 15 - 16 September 2022
45 - 17:00 (Thailand) / 03,4

Cha-Am, Phetchaburi, Thailand

5 -10.00 (uTe)

5~ APCC BRI -

RERSBARRE - RiIFRBEEREER - RIEE - RIEERUCR
ks B TR SRR TS 5 AE el 25 e » B e MRES RIS 7T ~ SRRt
FEERUE ~ SR~ SR A SRR TS > DUFH R S PR B SR M URA Y + - AL Ry R
R - HFEER R RN RSB AR - BUR - BeE - SRR DU R
S > DURSE ISR E R ZREIROL SR PEHEIEEAR (Climate field school) »
SEE ST E T E R RRELRIE TSR AR RS - (PP
PHETE SR R FREYIEE - WASEFTFRKER > HHEYIESR > RiRlE
SR ELA B LT

HF—ENE » LR G4HSS Dr. Alexander Baklanov 5¢ 81 4H7E 2B EE
H B RIS - 5 S WMO 2030 B AR ~ SRR 5 2k25 1% (Global
Framework for Climate Services, GFCS) ~ R fEIR &N %4t (Climate Services
Information System, CSIS) » DA K /142 WMO EBATEEREZE (s (Lead Centre for

Long-Range Forecasts Multi-Model Ensemble, LC-LRFMME) ~ 4 B & H 110
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(Global Producing Center, GPC) -~ &g (%[ (Regional Climate Center, RCC) HY
IR TEELTNRE - MRy 12 BR K & i8R et e S 5w (Regional Climate Outlook
Forum, RCOF) [EZHER MR i A (w18 (Regional Climate Forum) @ {£IRAEHIZE
B PR o b 70 2 R B TR A R e B B R A o [ B TR AR B TH A1
JEZ R EEEE I BB E L - HEE 25 /My WMO U & Step-
by-step Guidelines for Establishing a National Framework for Climate Services -
Guidance on Operational Practices for Objective Seasonal Forecasting > f &2 H
SR b T B B LSRR U n AR IR s ~ RNt & 75 S50 F SR AR 55 Y
REIERRE ~ R HIE RIS ~ HHER SRR E S TR Gan Hh - Bl e
b FEtEEF SRR I NSRS B 2 & ~ BRI A K 88585 - PUSCE
HFHIESIEETE -

AJ5) B RTE S I3 R R E RS HEE) » WMO iU oA R EER0EBIEE -

(=)~ SRR A N E R EREERENZE

1. FERZH
ZER R BHHES R G AE 6 - ARFGHHYBEALETE Meteorological

Development Division F1 Weather Forecast Division » 55t EEBL24 57 AlfEEELI | ©
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LDiredot—Genaal _]

[ Intemal Auditor Unn— F——{_Pubhc Relation Center ]
Administrative System |
Development Unit
| 1
Deputy Direcior-General Deputy Direcior-General Deputy Dwrecior-General
for Opemtions for Administration for Technical Service

Weather \Watch and K = Westhes Eoretas
warning Bureau Office of Secretary YeeB¥Is) Focecast
Bureau
Northern Meteorological Meteorological
Center Telecommunication and ,._{ Meteorological ]

information Division Development Bureau
Northeastern
Meteorological Center
i ]

Bureau of Meteorology
Southern Meteorologica for Transportation

Meteorological
Instrument Division

Center{EastCoast)

Center(WestCoast)

| Southern Meteorological ]

6 ~ ZHER A NI -
(1) &[5 Meteorological Development Division Z{47 :
Meteorological Development Division ¥+ B2 & H R FH R LI RIEF
5T ~ RIETHIRIFE ~ RAEARS MR SR EMHBER - B R ek

FEARENOCHE - HENARIRERHMZEF L - BTN ERE S #
FRAIr

{ Climate Center

[ International Affairs Sub-division

L Agrometeorological Sub-division

o Hydro-meteorological Sub-division

L Research and international corporation Sub-division

RSN APEC FEMETE ~ TR/ MMM RIE APCC FHEE®
MYl » AREHRIH Meteorological Development Division F{F+ Dr.
Wattana Kanbua T #¥F > Climate Center ={F Ms. Jomkhwan ~ &5RHE57 Dr.

Chalump Oonariya LRAHRBHFEN I > A& HR & RO T AR
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fBERISE ~ SRARTERRLL SRR IS 265 2 B0 - i RHE S Rk g% 5
Dr. Wattana Kanbua {15 Climate Center [5){~ ¥4 5/ F B = DU s
et - BT - RECEFERTRENER - 55 » REIRE
[ES T I R B AR R HEF 2 AR - R AR A ol IR s G b
@5%7% Dr. Chalump Oonariya 1 Ms. Kesarin Hanprasert ([& 7) 734
NI R RS ~ SRR E Y EE B HET T 2% J5 5 5 - Dr. Chalump Oonariya
fE R AR 2 INEBRE TN F0 (Climate Prediction Center, CPC) ffT£2
IR SRERTE - TR ERE AR E i — b R R R R RIE THECE RS
REJJ © Ms. Kesarin Hanprasert &5 H R THECER - TR ROKEREE
¥R HH E 2 P PR TH e A5 3 AL 7R SR AV R e B Pk B R BRI R B %2 - M.
Chaowat Siwapornchai HIl & BB EHITHHCER - E A0 7 — LRl -
PR oF B A B IR FF R O 48 A Je 3 R Y BV ROE R TH i A 4R
(https:/tctracker.cwb.gov.tw/) » fEEEFEE 2 EHE A RE @A 2 RIEE 2%

RS CAniE 8) -

: £ A
7 AREHEHLIEE  BRASHEE - 2281525 Dr. Chalump
Oonariya (/5—) #l1 Ms. Kesarin Hanprasert (/£—) &3¢ °

|
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https://tctracker.cwb.gov.tw/

< @ g tctracker.cwb.gov.tw % | fe s -

09/19 00z - 10/21 002

|||||||||||

8 « KFFHsHIET RIS A4 FIRURARA 4 RV Rie A2 A
JEEL > @Ry 111 4R 9 H 19 HFHEARRKWERT RS EhE M -
AR EHET  AERUARRA DGR & FHER > RESRR F TR
FE - Rl E s IF R E R R a L VOTE 518 » &aBUF
FEF &R LI AN ENBUEHE - E T ERERE TN
Bz — -

S—J7H * ARZH0 APCC &3 - (Rt R E HFHIR /44
T RIS FIZRE] Kasetsart KE2LEE A Z, Parichart Promchote % ([&] 9) &%
FIE{EHRERE > Parichart Promchote 527 j!l7 &2 BLE 52 Jay i fee i€ & /K
sTHUMT - FHDMEIEAHARIT R R R = P L - 152 = e R Y TR
bt 0 DUETTIEZE/KERAVIEA © AJ5H] Parichart Promchote #4575 t1[H]
o E-TRUTHTRERRE - FERSE - FE Kasetsart KELIKZE
REWFRRERBLRNZBEIER G - FRFRBENBUEHEES - ]
LInsabfseayEae - DUERE L NS

15



jles
e

A % b i
9~ RIFHESRILITAE - BRFFFR(ERIE - 28] Kasetsart KEEEEZ,
Parichart Promchote #i3% (5 ) FHEHE4A LS -

(2)  8hR Weather Forecast Division 547 :

Weather Forecast Division &5 KRIAHEFRE > HE R AR TR
oty o FERIE IS > FEIRA SR EIEUE KA FE R 8 1 /E 5w 7
Weather Forecast Division © A J& i3 25 Bl B R G M IV BUE K RAHERbT#A
SEEEUINETE - Rt IR AR -

ZZH A2 /5 Weather Forecast Division F£{ Ms. Chalalai Champhol
Hx > HE AN BEFEFERERARERBM Dr Sukrit Kirtsaeng
Meteorological Observation Division F {f Mr. Somruen Tonchan -
Meteorological Digital Services Division F{f: Mr. Somhop Wongwilai ~ #{{H
THEHERER & Ms. Prapaporn SAHRBHE % > 2 HZRBIRRZ/H—REESM
kiR 2E 10 -
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& 10 ~ ARSI F T ~ BRI E M ZRE R 52 /%) Weather Forecast
Division FH B# [EY 35 °

ARIERR AR L E AT A SR E R R TR — e R - s

W% 6 REEEIE P RBIR R FHR I EG S 2 BRI R M ER
ﬁ ‘I[C’Hjnj‘nmﬁ EYSL/L‘FA{/E%%E

o FERLEEHIH -REAREERNECAREE  WTHEH
2022 410 A% 2023 4210 A - Rylt - ZEIREEHEEALHEE W
Bz L AR EE I T RS FE A% - HIERMERE gERT
FHIEA TR -

® (EELRGEIRTHETERELERMAE IS -

° BB R R E LR E EEI SR FRREENE =
BB A ERVSOEZER - BERSRER BT
FHEE R RN & EEE -

o KREHRERZEN 1999 FUEITESERHSH  REIREEERD
TESL—EEFSSE BT iSRRI -

o AIFHEINIFEEEREEF ST Weather Forecast Division F{T: Miss

Chalalai Champhol ~ Climate Center ¥t 3= {T- Mr. Surapong Jz Kasetsart X
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E2 224 2, Parichart Promchote B%ahA ST » /A FIEEIFEE -

Q) FHERREHRE

Kom—ER R g FERE LA EE TS (0E 11) -
it B2 FH 2 R A SR AL (i 0 75580635 Dr. Sugunyanee TFF - SIMY A &
H1$E Weather Forecast Division F-{1- Miss Chalalai Champhol ~ Meteorological

Observation Division F {f: Mr. Somruen Tonchan + Meteorological Digital

Services Division = {f: Mr. Somhop Wongwilai J% 8{8 7E 5/ F#[E{—. ° Dr.

Sugunyanee 2B F L B ATEIE  » F Al Weather Forecast Division T
Tt AEFERRHBEXRRAERSE  BREEAEEEVNGERG -
MR B PR P A T HY GRS - M E A F R R B EE R R TSR R
FIAfE

. E 11~ 75 KRS - B R EREEL Weather Forecast Division
EE Miss Chalalai Jamphon &£ - 45 | : Ei1 Meteorological Observation
Division F{£ Mr. Somkuan Tonjan Kz Meteorological Digital Services
Division F{f Mr. Sombhop Wongwilai &5 - /51 : BAZEE 81 4575
FIEALER & #5042 Dr. Sugunyanee &5 °
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2. RREFERERENZES

ZREE I 82%H L S FIHI{ORE I P » AR 2R B R B N2 S KT
ENEFIFEME Y » RILZRER 1955 B SR IEMRETES » Bl A\ TSN
SRR ER R LR R HZF - EIEMETER 1969 T 75— G
Sl o 1971 FEREBFER R RS (FAELL 7 A TiSEmbeedb s m H
AHE—2BY 1992 SFERATEFIERMRENZEE - N IEMAY H A
TGRS HIRE o (EAT AR o A A A P A AL IR B ) D EEATISE [

(=

FHY 25 M RN ZE By HAR E B bR KER e NIt
Preid 39 AR EIRIEIN - IR E N - R S T Ay 2
s TP K i - FTA S SR E A UE B KTEE - DUsbREKERE
B 2 R 10 5K E5UEMIMRSENZ B AR E T E i B R E -
FEnbT S LU BE R SRR FE S S A E VN S ER (- AIGEHHER
LERREI=E SRS ENEEE SR D A

(1) FE KGN SEAZE B TS 2 RIS sE .0 £ (E Dr. Pakdee
Chantraket #5554 Ja 5t L1 A R PR o AR SRR o4t 12
i[> /14 Sattahip C R ESRERER L (A& 12) Z BEAGEE f (ESE
AR [RIRE S M 4HR% S e Y B8 (5 K o - S B4niEl 13 - E5R0E
FRAIEESEMZE BRIA R EE - SIH#EAR QPESUMS & 2 hnE fa i K &
anbfFEEAH R TS M » MA Ab R R 2R BRI F 5 25 - H i el B AE S
6 sriE—% > BEREESHVEERGER - [Nty EASE
TE Bl /KAGETST  BIR SR Y & 2 B RK A L - B 508
RN ZE BIRE B A B e B & E - (e B R K ilbEt e
EKE IR IE YRR e i - 02 Btz Bl S e Y SR R &R -

at

FEFsE sl o3 FI B 5 8 2 A B A DA R P /KA 5 SR A B 0 A T

O

i

19



a0 [FIRFE R S RE HET T R AT /K S EE AT - DA EFE/K A
s TEORHE SR (GRS I FH B FE R

%o

&l 12 ~ Sattahip J?m%iﬁ? VERST 22 > AN ZRERED Chonburi 4 -

CAPPI (dBZ)
17:00 / 20-Sep-2022
Sattahip

»72.0dBZ
»70.0 dBZ

type:  PCAPPI

Alg
CAPPI Range: 7 km to 139 km
Data: Radar Daf
Rainbow® SELEX-SI

& 13 ~ BFEEFR ‘mﬂﬁﬁ%%ﬁn [EHIA R 2 T AR E
Hafl) o

20



(2) npEHART#E— P F1Z2E] Kasetsart KE2EEEA £, Parichart Promchote 3%
K EFRIERMEENZEBECHmEEER - FERAEEZ =T78
TFEE (AE 14) - FEEEVAL SR IERIRENZE AT RS 2
E BT EmAEE L A SRR W E A EEA & FE E %
LN

® F—{E&{FEHEEFREMSEE NCEP Y E L FHElE R - 456
JE B KAL T E an 0 SRS BT i 48 7Y 4 51 12 g B Rl
(Statistical post-processing procedure (SPP) of precipitation forecasts) »
#E 1-4 BN EER/KHEEZE®D ° LTEAFRZEATREREE
N BIBGE TR - FESEF R EEAERER 1 A E A
MrEEHYE SR /KTHERZE o > t— AR K PR T 2R B PR
HHNEFRKEREHARSFE - Nedst—&FHEEH
EREFRFIEEM 2 IR 4R & & /KE M » Kasetsart KEE
B LG ER MR EER - RS RES A% s A
BB ARl % -

® B (EEIFHEHEERE AL EREN S ENTE HRERE L RS
(High Resolution Land Data Assimilation System, HRLDAS) » B8 &%
sTEHIE - DUERZREM SN TR i - hHEEKE
RS T DA R R S S TR L B S A - A S EIEH R
i YD 0 R~ JEL > DUREURIEIRE K ARS8 - 2
SR SR 22 R 4 & B R /KE i - M E ZEEI7K S
HEWTFEAT (Hydro-Informatics Institute, HIT) & AFZFTi{T 2
WRF (78 - I Kasetsart REREEZ S [#EAS5 HRLDAS » K
IS = RN =2 DA Sa Py N 2 e A A D R Wi a5

flrEERS -
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BERHBIFARI 20 T 2022 ££ APEC FfduObtai & LI NEEHE - FiFsiz

NSRS E M E RSB RN ZE g N BT » e RS - OIS BIEERATT ¢

AL £zl H A RAE SR IETR ISR R R 65 » (S B RH ) > LH

EREANBER RIS T 2R T - MERFER TSR -

® [(KEZJEEECIFETEIINEIEE: B ETIHT RS - BZERRE - #H
Kasetsart KELD R BB RS I RER R ANZEGTERG - B EBE
=B AF f&) Weather Forecast Division £ {f Miss Chalalai Champhol ~ Climate Center
¥ E{F Mr. Surapong 7 Kasetsart AEEELEL 2, Parichart Promchote % EHMIA S »

AR EGIFER

o IFEAFHRBREREBNGIEFH T - SRS TNGE > BfEEEN—
AREERHEEIF R ARG TA SR - DU B e e B i AR

s

® HRRBEIEFREWNEENZER - BEARA/Z=J761E VP REEOT

=

(1) ZEFEE] NCEP #z0FE S THEE R HH 2 5 i R A 2E R ZE S PR it 498 E 2%
FErm > Kasetsart KEEEEZ 5 ARG 2 AR R > #E 1 £ 4
HIE /K THERZE m o W45 R 5 A& F MR 4% -

%

(2) e B oS MR RN R s & B KE M I B2 B/ KCSCE T
I A\ BZ FTh{T 2 WRF #E(TEER > HY Kasetsart KELEREE 245 [ M ffy = AT TS
TIERHEL A4 A SRt AR A H 256 B 08 KIGHEH » WimBhE L%
SAHRAR TS - DARE BUZREHY RS 7S - TR S K& E T SR 5
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APCC Working Group Meeting 2022

DATE & TIMES: 14September2022, 08:30-10:30 (Thailand Time) / 10:30 — 12:30 (KST)

VENUE: Virtual Meeting (using WebEx) / Offline meeting (Cha-am, Thailand)

TIME
08:30 — 08:35

AGENDA

Opening
- Ms. Chomparee Chompurat, (Director-General, TMD)
- Dr Do-ShickShin (Executive Director, APCC)

08:35-08:45

Introduction of the participants
(by each participant)

08:45 - 09:05

APCC Presentation
2021-2022 APCC Research and Activity
(by Dr. JinhoYoo, APCC)

09:05 - 09:35

Member Presentation
1) how the members utilize APCC’s products and services
1) the status and plans for subseasonal to seasonal prediction
* 5 minutes for each presentation
* Presentation: Australia, Japan, the Philippines, Chinese Taipe1, Thailand,
Viet Nam

09:05 - 09:10

BOM, Australia
(by Dr. Lynette Bettio, Bureau of Meteorology, Australia)

09:10 - 09:15

ECCC, Canada
(By Mr. Normand Gagnon, Environment and Climate Change Canada)

09:15 - 09:20

JMA, Japan
(by Mr. Noboru Nemoto, Japan Meteorological Agency, Japan)

09:20 — 09:25

PAGASA, Philippines
(by Dr. Esperanza Cayanan, Philippme Atmospheric, Geophysical and
Astronomical Services Administration, the Philippines)

09:25 - 09:30

CWB, Chinese Taipei
(by Dr. Jing-shan Hong, Central Weather Bureau, Chinese Taiper)

09:30 —09:35

TMD, Thailand
(by Mr. Chaowat Siwapornchai, Thai Meteorological Department,
Thailand)

09:35 - 09:40

VNMHA, Vietnam
(by Dr. Hoang Phuc Lam, Vietnam Meteorological and Hydrological
Administration, Viet Nam)

09:40 — 10:25

Discussion

Members® needs on APCC products, services, activities (research
collaboration or consultation), or any ideas on collaborative opportunities
among member economies in next 2~3 years

10:25-10:30

Closing
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Challenges of $2S Prediction

Toward Sub-seasonal to Seasonal Forecasts
and Climate Services in Taiwan

Better understanding the Wasther forocasts
potential sources of ~
predictability In different scale

To improve the coupling with,

andinitialization of, the land- =
Jing-Shan Hong and Meng-Shih Chen ocean cryosphere model system E
To transit the low resolution 3 O ey
Central Weather Bureau model output to user -
Chinese Taipei requirement guidance for e \
Climate Service - .
FORECAST LEAD TIME (days)
zanonnsx: -
Solutions for operational center Seamless Model systems in Central Weather Bureau
Numerical Models Post-Process Tallored Products to =X
* CWB GPES + Bias correction meot user - "
+ CWB CFS * Downscaling requirement -t < N
—— ——
Regional Global Seasonal Short-Range Climate
CWB WRF CWB Fy3-GFS CWB CFS
F;‘;‘" 5days 16 day 45 days. 8 Months
v 2022 -~ 2023
—
Model activities
MJO simulation from CWB GEPS Typhoon case : Hinnamnor {2022)
| mtan 20220225 | i sl
. AW - I:‘ﬁmmf 2022090!09 95!’52,0 TCo383
]
i &N M
B i :ﬁ. i i
H C i A i
i % qpbb K94
i : 21
o ad Prediction of the MJO event i
Better Prediction with shorter lead time
i 26m
v i, J
; i §  Red-OBS ” Dlack Line: Best Track.
i 2 ii" @r, i Blue - Model prediction = A
i iy "2 ‘11 Gray-Ensemble members Btws st Sncemntle e
H : : W T T R X M v TR T TR E TR
. — —
Model activities Madel activities
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Lag-correlation Diagram from CWB CFS

Summer Winter

0BS

CWBCFSv2

1991-2020 hindeast

Model activities

= LCAclibetion
= Univorsal Kriging

Day8-14 daily Tmax/Tmin forecast Verification

Day8-11 Tmin<10°C Day8-14 Tmax>35°C

el 1905 (b

oS rech Sty ciagrae - Ensembie S (lug) e (XOMOS [rec)

L et e

seol
betwesa 103640t 019

R ave gty forezas
B

T
Cemaaed to cvimiae WOL
KOO can i ghor
b foroste.

» Comasedte sviwic M5,
ERERADS canpredcighar
bl forecsst.

Statistical post process |

Statistical post-processing procedure (SPT) of precipltation forecasts

= Doomntn |
| Ensenble 20 bast historical <orresponding with Matched
H formcats foncarmyow forsesz malogs  HECTIT)
i jap ansambins)  H
Anulog Pust-processing (AP) H

Tounting

Week2 PQPF forecast evaluation

Improving reliability by statistical
post-process technicues (SPP) to
overcame over forecasting.

+ SPPforecasts has higher
discrimination than raw torecasts.

SPP forecasts has higher economic
value than raw forecasts.

Statistical post pmcess?

Cross Sectoral Services (Agriculture)

[

| * RN el
Establish s rculios dis st ey wrnig system for 1 crops st
92 eestions
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Cross Sectoral Services (Water Resource)

Etenard-ongs forezaic Stansinl st
Avanc & etk « Decision making

Critical situation to the recorded draught in 2021
Sun-Hloon Lake

? Cross Sectoral Services (Energy) -

—

e it Bureau of Cnergy, Winsry of
i Afiais

Fatahlish piatform of applications for green arergy

& rebvred soiar dston

Cimatology otthe s powsr

8 vb

Povier dispatch

System mairtain

Support agenciss of civi s, highway, rallway, watar resourcs,
Dovemments 1o take hazard pravantion and mitigation actions

Summary - CWB’s Development foci

525 (Sub-seasonal and seasonal) & ISI (Intra-seasonal and Inter-annual) forecasts
 7-day—13-day; week2 — week3-4; 2month — E-month

« Starior-based — Gridded

= Mean > Extreme

« Pmbabilistic —» Deterministic (Baser nn Af)

~ Research — Operari

Develop one-stop-shop climate services webpages

Climate services for Net-Zero Pathways is of important in Chinese Taipei

Cooperate with international partners!
To robust the APCC economics’ climate research/operation activities

27
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Asia-Pacific APEC 202
Economic Cooperation THAILAND

APEC Climate Symposium 2022 (APCS 2022)
“Enhancing APEC Resilience through Al Applications in Climate Change Adaptation”

15 - 16 September 2022
Busan, Republic of Korea, Online(Webex)
Mida De Sea Huahin, Cha-Am, Petchaburi, Thailand (Offline)/Online(Webex)

ok e o o o oo o e ok o o ol o o o o ok ok

AGENDA
Time(UTC) Time(Thailand) | Session Remark
Thursday 15 September 2022
00:00 - 01:00| 07:00 - 08:00 | Registration of Participants At a registration
(All participants are ready at Meeting Room) desk in front
of

De Sea
Meeting Room

1-2

00:00-01:00| 07:00 - 08:00 Test-run session
Online among

APCC and
01:00-01:15| 08:00 - 08:30 # APEC 2022 Thailand Video - APE.C
Economies
Presentations
* Announcement from TMD, local host At De Sea
1:30-1:40 08:30- 08:40 Opening Session Rooml — 2
*  Opening remarks by Mr.
ChaiwutThanakamanusorn, and
Minister of Digital Economy and
Society Ministry (MDES), Thailand onling(Webex)
* Plague Presentation by APCC to
MDES and TMD
1:40-3:30 |8:40-10:30 | Session| Translation

Tackling climate change with Al

Chair: Prof. Dale Durran (Professor, Dept. of English -
Atmospheric Science, University of Thai
Washington)
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Time(UTC) Time(Thailand) | Session Remark
Speakers offline
* Al and Climate Change:
Opportunities, challenges, and
recommendations - Prof. David Ananuuda

Rolnick (Professor, School of
Computer Science, McGill
University)

*  Earth-2: Digital Twins for Climate
Change Prediction, Mitigation and
Adaptation - Dr. Karthik Kashinath
(Principal scientist and engineer,
HPC/Al, NVIDIA corporation)

danau - no

Discussion
[Topics]

= Current level of credibility and
reliability of Al technologies against
climate change adaptation

= Are Al technologies advanced
enough to be applied in various
sectors such as climate prediction,
biodiversity, etc.?

» Advantages, disadvantages,
challenges and barriers in
application of Al technologies

» Considerations in developing and
applying Al technologies in tackling
climate change and way forward

[Panelists]

s Prof. David Rolnick (Professor,
School of Computer Science, McGill
University)

¢ Dr. Karthik Kashinath (Principal
scientist and engineer, HPC/AL,
NVIDIA corporation)

Friday 16 September 2022
1:30-3:25 8:30-10:25 Session Il De Sea
Application of Al towards the resilient APEC Rooml — 2
Chair: Prof. Ir. Dr. Faridah Othman
and

(Professor, Dept. of Civil Engineering,
University of Malaya)

Speakers
s Weather Prediction by using
Support Vector Machine - Dr.
Wattana Kanbua (Director,
Meteorological Development

online(Webex)

Translation
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Asia-Pacific APEC2022 Apcc

Economic Cooperation THAILAMD

Thailand Workshop on
“Climate Change in Tropical Zone and Adaptation to Climate Change”

g'ﬁ% (As a side event of the APCS 2022) _.. & N
| 51:h ol on 15 — 16 September 2022, g I Z Zusammenarbei (612) GmbM

Al Thidland

at Mida De Sea Huahin, Cha-Am, Petchaburi(Offline)/enline (Zoom)

The Thai Meteorological Department (TMD) in cooperation with Tohoku University
Alumini Thailand and Deutsche Gesellschaft fur Internationale Zusammenarbeit (GIZ) GmbH,
Thailand Office, will organize a Workshop on “Climate Change in Tropical Zone and Adaptation
to Climate Change” on 15 — 16 September 2022 for Thailand participants, as a side event of the
APEC Climate Symposium 2022 (APCS 2022) at Mida De Sea Huahin, Cha-Am, Petchaburi (O
ffline)/online Zoom. All other APCS 2022 participants are cordially invited to join the
Workshop’s presentation sessions during 03.45-04.35 UTC, 10.45 - 11.35 Thailand time and
make registration at https://forms.gle/8Z7cXQ2awendRXnC16

AGENDA(DRAFT)
Time (UTC) ‘ Thailand Time Session Remark
Thursday 15 September 2022
Opening remarks De Sea
by Ms. Ajarin Pattanpanchai, Permanent Room1-2

and

03:45 — 03:50 10:45 — 10:50 Secretary of the Ministry of Digital
) ) online(Zoom)

[Online-English]| [Online-English] | Economy and Society

Translation
English - Thai

03:50 — 04:40 10:50 — 11:40 Presentation Session :

[Online-English] [Online-English] speaker 1:"Building coastal resilience By TMD
in a changing climate"

by Prof. Hitoshi Tanaka, Tohoku Uni

versity, Japan

Cnline: {03.50-04.15 UTC, 10.50-11.15Thaila

nd time)

speaker 2: “Climate services for Urb
an Development”by Mr.Heinrich Gud
enus,GIZ GmbH (Thailand Office) onli
ne: (04:15-04:40 UTC, 11:15-11:40Thailand
time)
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Time (UTC) Thailand Time Session Remark
04:40-06:00 | 11.40-13.00 | Break for Lunch M Cafe
(on-site participants)
By TMD/GIZ
06:00 — 11:00 13.00 - 17.00 Group Discussion/Hand-on Session De Sea
. . . . Offline: {06:00-11:00 UTC, 13:00-18:.00 T
[Offline-Thai] [Offline-Thai] hailand time) Room1-2
13.00-13.10 Session introduction
13.10-13.30 Overview and Introduction to Climat
e Services
By TMD
13.30-13.50 Global Framework for Climate Servic Translation
es (GFCS) and National Framework f English - Thai
or Climate Services (NFCS)
By WMO
13.50-14.10 Integrated Urban Hydrometeorologica
|, Climate and Environment Services
IUS, and Integrated Global Greenhou
se Gas Information System — 1G3IS
By WMO
14.10-15.00 Group work | — Basic understanding
of Climate Services
Coffee Break
15.00-15.20 Urban CRVA in the context of the | De Sea
KI URBAN project Room 1-2
By IUCN/ADPC
15.20-15.40 Need assessment of CIS for local go Translation
vernment English - Thai
By GIZ S5CIS project
15.40-17.00 Group work Il — Application of Clim
ate Services in sectors
Welcome Reception De Sea
13['30-3‘0'100 hosted by Thai Meteorological Depar Room1-2
. tment (TMD)
Friday 165eptember 2022
Speaker 1: “Tsunami Hazard Risk As By TMD
sessment and Forecast under Climat De Sea
e Change” Room1-2
by Prof. Shunichi Koshimura, Tohoku
03:45-04:35 |  10:45 - 11:35 University, Japan . and
i Eneli h] [0 i Engli h] inlne: _{at 03:45-4:10 UTC, 10:45-11:10 Th
Speaker 2:"Al Application in Extreme
Climate Forecasting”
by Dr.Seree Supratid, Rangsit Univers
ity, Thailand
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Time (UTC) | Thailand Time Session Remark
Online: {04:10-04:35 UTC, 11:10-11:35 Thail
and time)
M Café
11:35 — 13:00 BreaH for Lup?h
(On-site participants)

13:00 — 15:00 :roup Discussion/Hand-on and Closin ByDZI'\ggé’GIZ
[Offline-Thai] Room1_2
13.00-13.10 Session introduction
13.10-13.30 PIEVC: wulnerability of public infrastr Translation

ucture English - Thai
By GIZ (Sl project
13.30-13.50 Climate services and particulate
matter (PM)
by GIZ CH team
13.50-15.00 e Group work recap and summary
15.00-15.05 * Closing by Mr. Thanasith
Tamananchai, Deputy Director-
General, TMD
15:05 - 19.00 | Participants leave Cha-am for Bus transfer

Bangkok

by TMD
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Climate Prediction and Services
in CWB

Curvent wsll (600)

ke 67.1% © female 32.5%
Caliege and shove (S04) © 92.2%
PRD (46) + MS/MA(2) © S87%
Ave age | 438

CWB climate products

Moatniy Resort on Cloate Syates
4R R A
i S Bt 2 Chinte Srsien
. e TR ST
Ee i

‘wwm Significant Climate
Anom ades e 521

Dynamical Statistical Post-
> Modei >> processing

+ Increase resolution

Forecast
Guidance

+ Decision-making support
+ Forecast verifiation

+ Bias cormction
* Update. + Downscaling
+ Enhance DA system « Multi-mode ensemble
(Ojmctivn)
(Subjective)
Rl

R O' .'
S———— | | 4",
¢ 3 '

N S —— .‘ ‘ f‘l
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Physical-based!
Mudti-Scale of Chinate Vanabilities
Bioweekly - ISV~ TOBO - ENSO - PDV - AMO -

e Change |

Qe

ol R
Todeeatd |

[ weesz | Weeks & s User-oriented products for Agriculture
s /g oW o tw/NAGR/ -
LI LEYS

I @ ETyECD The Background of Taiwan

Q@uarkHE

* Highmountain iz in the middie of Taiwan ; 95% popuiation ive in western Talwan.
* Inwestem Taiwan, wet ze3son Is from M3y to Septemoer, while dry season is from October to next Apdil.

& of season.
Ch of ,.9Day runmng)
% T T T T
' Tepel | Pumiah | togrs |
= o === -
= ' i I i o
' i i '
| Seenn ' ' Ory seasce
- ' ' | ' -
' | '
—— o H \ b
it p
MELULL LU L] . - -
Fibowwims Rewmarsh nsituts, COA .
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2020-2021 Drought in Taiwan
« The stations’ data)
*  Accumulated rainfall from last June to this May was 1,160mm, only ha¥® of the climate normal
(2.200mm).

Monthly minfall in wester Taiwan
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Climate services of seamless forecasts
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* seasonel [sasc0l-2) — moeshly |m 31— webly |woeki-4] = daily (dey1-T)
*  Cuabtatie — Quastitathe

International Cooperation

Extreme : extended- range threat potent»al forecast guidance
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VOTE project with PAGASA

7116-7120@CNB)

Stisteral cooperation working workshop (2018, 815-
SS@PAGASA)

2018 VOTE

The 112 Intemasional Training Woekshop on Cilmate Varabilty
and Predctions (2013, 4/12-28@Turkey)

Summary - CWB’s Development foci
I and

525 (Sub
forecasts
= T-day — 1d-day; week? — week3-4; 3-month — 6-monath
= Seation-based — Gridded
= Mean — Extreme
= Qualitative — Quantitative
= Research — Operation

Develop one-stop-shop climate services webpages
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Share experiences and cooperate with international partners!
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CWB climate service information system
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Recent update of the CWB
regional NWP system

NWP systems at CWB
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Reglonal weather Global weather Extended weather (S25) Short-term climate
- CWBWRFD (Sdays) - CWBGFS (16 days) - CWB GEPS (46 days) - CWBCFS (global + RSM)
TWRE - CWE FVICFS - Teo dy-core (8 mantns)
- CWR WEPS (operation I this year) + Teo Dy core
+ CWB RWRF (13 hours)
- own CEPS

WRF-Based Data Assimilation System

+ An ARW-WRF based system, was Implemented at CWB in 2004 and
went through comprehensive evaluations.

+ CWB-NCAR Collaberative Project was Initiated In 2005

+ CWBWRF was operational as the 3rd generation regional forecast
system since Nov 2007

+ Deterministic forecast, 4 times per day
+ WRF MDA (153-km resolution in 2016)
« TWRF (1873-km resolution In 2016)
+ Radar DA system (2-4m resolution in 2016)
+ Ensemble prediction system , 4 times per day
* 20 members (15/3-km rosoluion)

Taiwan domain for 12 hours
orecast
Hourly update

Deterrniristic
orecast

Ensemble DA

Ensemble
Forecast

Ensemble
Forecast

CWB regional NWP system

| cwmrwn 15/30m
| Farwis

Update; 6 hrs
L ——

WEPS 165K Length 108
Nhours.
memoers. Update 6 hrs
Radar b Lamgth: 32 heurs
W Ugate hourly
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Continuously improvement of the forecast score
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3-Day accumulated rainfall of
Ty Morakot (2009) GNE WRPABKN} _(03/08,/05/182-09/06,63/00%) _OF P

TYPHOON — MORAKOT
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Re-forecast using the model in 2010

Gperational mocel in 2008
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Re-forecast using the model in 2011 Re-forecast using the moce! In 2012 /

Typhoon Track Error (2016)

Typhoon track error (2015) . 45
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TWRFEC,NCEP,CWB, JMA, JTWC,CMA Typhoon track
forecast error over NW Pacific (non-homogeneous)

-—cus

forecast vt
TWRF show the good skill within 3 days

03

Typhoon track forecast error over NW Pocific in 2017
TWRF, EC,NCEP.CWB, JTTWC_ BABT

Regional Hurricane Models in 2019: HWRF vs. TWRF
WPAC: Verified against JTWC Best Track

MODEL FONECAST — THACK ERROWS (Nut)
VERIFICAION FOR WPAS WAt 3046
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TWRF,EC_NCEP,CWB, JMA, JTTWC,.CMA Typhoon track forecast error over

NW Pacific (non -homogeneous) ~2020
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Courtesy of NCEP/Dr. Vijay Tallapfogada
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Characteristics of the convective scale weather
system

- Horizontal scale ~O(10) km
Time scale ~O(1-10j hour
« Streng gadert in harizental ans vertisal

o No simp
>ful mogel or
= Compiieats ter

+ Al are related the poor predictability
QPF at exact timeflocationfamount

Radar data center for Asia-Pacific
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Inter-comparison of the 0-6 hr QPF
performance among DA schemes
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FSS score of the 0-6 hr OPF from 49 cases in 2-3 June 2017
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Caze Stady -
S-nraceumulaced ramfall
Initslized between 06.13
LSTO8 July 2017

3DVAR radar DA

LETKF radar DA Observation
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Surface observation network in Taiwan

Station with discrepancy

Targer than 100 meters : 44
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Fractions skill score(FSS} against radar QPE

- 3 total af 60 cases.

12-hr Accu.
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Evaluation of 30 min cycling strategy
& hybrid radar data assimilation
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e Hybrid data sssiwilation
e Both strategies can improve the QPK.
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Hybrid Radar Refl
(Retrieval method)

« “lo extract flow dependent in formatian from |k TKE

+ Be compatible with cusreat operational thow.
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