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i K& (Asia Pacific Economic Cooperation, APEC)Sa{zEH/[\(APEC Climate Center,
APCOYFAEBI T B n AR 5T & (APEC Climate Symposium, APCS) = 2 H 5K 21 &
APEC & BE&OBBSHY RGO FIRZR ~ BIFEHER ~ Bl RE - BURHIEE - RREA
H] ~ RS R AR AT H AR AR R A TR SR EIE R TR R RS T R A
AT\ FH 5 I B RE - 2018 4F APCS £ 8 H 21 H& 23 H » AEAFui g% A ns (Papua
New Guinea » A B ) & #10-EE - LR 3#(Port Moresby)£2% » F¥#EEAr A APCC ~ ELE]
IRE (RE I REE BT RER R SR)E » REF AR E RS RO A A
e TEEE

APCS Z HHY > AER TR — (S FUskA i s 4 SR - WRE (e o A i A B A%
FTH R FEOHIRT BN, 2 S0 © 2018 FERY FRERy T S 58 LRI & eR IR 5 - FEER
HEEARARAYHRER ;> 3 ARZEEE AR OIMGRRGEERNER > @Rz E Rk
BrE /KRR L2 > QEGRIZEENEBURHIE - bhal & 2RSSR EEREIER - 5%
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iR 4% & (Asia Pacific Economic Cooperation, APEC) & B &l & K FHY = - H
A~ R~ FERE - JEEE - S5ET ~ ISR - SRPEEF - AREERT ~ ROAHEE ~ A~ B
J& ~ EEAT g 2% ~ FE2RPYEE ~ s ~ BRE - ZRE GRS 21 &R ERG(E 1) 0 2
SR ARCH I H— {8 B Y T SR A AH A R H AT B D BaE 2 B PR AH A%~ — - APEC
£ 1998 A ILRET LIRS » &EFEESTT > s REEEE R 5T/ L(APEC Climate
Center, APCC, http://www.apcc21.net) & FAE 2005 A 22 11117 - APCC R & E
PRGBS B R (B 2R KRR THRE R » 488G Kot - et
APEC & 8/ E N5 S thiy G B R TR E R - 17 Bh 2 Bl nl e Y R 5 SEE 2
FAE -

W

APEC H 2004 8 » A8 e i AR g ET & (APEC Climate Symposium, APCS) -
EERET & & APCC EERSER - SR RIAYE » AR 2018 = APCS HHESEIF3 - BRraZ R
B ORE R R IR BB KR RN T h RSN Rl E L HREEA > — Ryt
Rt APCS HHIHBIFEAST AV E G - AW EE 8 H 21 HE 23 H » REEE
# o RIEELELARZ - FRR R bR AR - FEE N HE e AR HREL | -
RE ML RN —HREET NS B EESEBRRITRIE R - B BIHY RS /KGN
RF  BFEES - B AFR - BORHIEE - REA T RIS EHA B EHE AL -

AR - PSR R /mERFEER - FWHERLHEFFREIVIEHE > £
=8 —[FIFIEAYIE A 5 B NI RER A E T EE » R EELOR ST A AR (1
o =175 N - BERRNHERAZE L2 LT R RMERE LR RIEE
> THFEIRE R W ERFA - SRR SRR ERE % - 7
AL G - 28 - PIREF/— R o B IR EIFRRE R A ERHIE)
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http://www.apcc21.net/

RUSSIA

APEC Membership

Il 1980
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W 1993
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Il 1998
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UNITED STATES ~

1. APEC & B e A4y » BIFfEZRR ¢ http://www.transpacificproject.com/

I The participating organizations and institutes in the APCC-MMEs:

I*I Environment
Canada

Meteorological Service

of Canada

Institute of
Atmospheric Physics

Institute for Climate and Society

National Centers for
Environmental Prediction

|RI

International Research

Pusan National
University

P

Voeikov Main
Geophysical Observatory

Yy, e
“¢ >0 gy Australian Government —
I’».?Ex" - » Burean of Metearalogy
Beijing Climate Met Office Australian Government Center for Ocean-Land-
Center / CMA Bureau of Meteorology Atmosphere Studies
S 9
National Aeronautics and Hydrometeorological Central Weather Korea Meteorological
Space Administration Centre of Russia Bureau Administration

@ cmee -}%gg.m.&!

Japan Meteorological ~ Euro- Mediterranean Center ~ Meteorological and Hydrological
Agency on Climate Change Weather Service of Peru

2. 281 APCC ZEIAEBEANL AN - AT RREEEE 2 b6 DRERET—8 - BEARR

APCC -


http://www.transpacificproject.com/

H#A HrRLELAERE TAR A

2018/8/19~8/20 |HiZERiIAE » ZAL—JEREREA >R aaBE b -

2018/8/21~8/23 |41 2018 Fi K E(EHET 2 (APEC Climate Symposium, APCS)

1. 8 H 21 H, 8:00~12:30 : FEMMF ~ Frlws ~ BHSEHGERERE -

2. 8 H21 H,13:30~18:00 : EE— > IIFRAEEAIE -

3. 8 H 21 H, 18:00~20:00 : I HREL

4. 8 H 22 H,9:00~13:15 + EE > ilis R & REL R B UG /KA

B .

5. 8 H 22 H, 14:00~18:00 : FE= » #sEREEREEEREE

6. 8 H 22 H, 18:30~20:30 : HEE -

7. 8 H 23 H,9:00~12:20 * &F&atam K EAw S -

2018/8/24 R > Rt SEREE e —210

BERBIE & Y R S AHBE Bk > APCC S2BRAEDL T 4hL

https://www.apcc21.org/ic/aps View.doNang=en&bbsId=BBSMSTR 000000000031 &nttld=5860

&pagelndex=1&recordCountPerPage=10&searchCnd=&cate 1 =&searchWrd

R A HEAZ 8% 1 - 4F 2018APCS BRI » B4ed APCC EHE X%
Dongin Lee ZZ 8 Fa4gt - HE M EEEHE B » RS (RE R (S B Hon.
John Thomas Pundari ~ ¥R\ A2 BB TZ 1Y Amb. Ivan Pomaleu #FFEIEY -
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https://www.apcc21.org/ic/apsView.do?lang=en&bbsId=BBSMSTR_000000000031&nttId=5860&pageIndex=1&recordCountPerPage=10&searchCnd=&cate1=&searchWrd
https://www.apcc21.org/ic/apsView.do?lang=en&bbsId=BBSMSTR_000000000031&nttId=5860&pageIndex=1&recordCountPerPage=10&searchCnd=&cate1=&searchWrd

Bz > AR LRSS IERE R R EOUERE - B8 > APCC FYREEETE(E Jin
Ho Yoo -8 2A B R BB LR 5 o Al R AL R - 1%~ FrAR g A&
L EGHEAME AT > —C8 NIRRT A S H(E] 3) -

wUST .

@@ U=

47 4 WELCOME APEC DELEGATES |
1
= i

Hhe ~ A SEER G - BBR 205 s APCC » T Ek#4E B
https://www.flickr.com/photos/apcc21/albums/ 72157700426205494

FERimAZR > FAt6 755 | H EFRIR SRR - RHEEE 3 R ER R

sEE R o EEDHIE

1. s EEERAIFEH Linking Climate Information and Decision-Making)

2. HEEREE NI E EE K BofE & 244 (Improving Water and Food Security with

Climate Information and Services) ©

3. HELEREENEE SR H] E (Linking Climate Information and Decision-Making) °

RIERE —RE 3 HI L B8 E FHFHIY ~ Jong Ahn Chun 4 -
Chalapan Kaluwin Zi#% 3 A » SrBlIgtEr Balt 3 KFERE - #4aEe A S[0lE KE s fH R


https://www.flickr.com/photos/apcc21/albums/%2072157700426205494

& ° §f% > HH Alberto Troccoli 4% T RF4F & a 5w (Session IV: Wrap-up & Panel Discussion) ©

BTG ENE > AT
(—) B REEE

BASEEENY 2 EE IR BN - o3 B M BRI R B2 Mark Howden 2#% > K
55 R e 98 H RS R Bk & B4 B 3% 51 55 % (United nations development programme) HY
Edward Vrkic - 2 iz & &2 5] > RIEEECEHAEETE BRI 24E - ESEm
¥ - ZR1M > Mark Howden %50 5 » R RS2 BRI 2 5 Sk E 28 T AR Y JOBHE(S -
SRR KSR R I i P 52 - 8 LR ZE A PR T R RSB AIRA L -
A BIEZZIRIRERERERAMSEEA R  BAE - BF LJHRE  JRERE
ISR VA - 15 B S KUK R SRS S AT SR SR - B (B e R S SRR
HIRERIZE S - SRR REY B RIS E S HA S TR - Mark Howden 2% 42
F MERPENRESE AR AN B R E R A& A K T A &
AR - BRI R RE &R FrE B TR KAV 1A 23% - 8
BIZESR » B TT%HIESE N B3l B0 5% T 1% Z B SHEAE ARE X Py A
TEATHA 5 F 20 FRYRMFEEER o KL - Mark Howden 48 » RIEERBIRR ~ EEA

HZEHEZR0M ~ il AR S DU & A 5 -
(DEE— * JissREEEIEM

KA ##E APCC 7Y WonMoo Kim 7144 APCC SAVRERE » B - BENE > &
2 AT Ry AT B B E P 2R 1 2 (Pacific Island Countries Advanced Seasonal
Outlook, PICASO) » PICASO B A VRS BIRGETHYFEITHI AL © 55 T B K
aTZRETH#E - WonMoo Kim f5t » ZEENIEAHRE P2 HAITRIEE TR B FHHY
ik BRI GEEHEAEOR A - 2810 > PICASO SEAE H R A&
ZEFNIEARE P Z E > EEERRNE PICASO K& LS iU T —EEE
R - ISR AE I R EFEAAYTHHRREEST - WonMoo Kim JRELE 4 R FELE R
s PR S - EECHERETE 4 ETHREDR - 3 T REE IR ES



1 4 &= > 43 BE N(Need-drive > F52KZE A ~ E(Excellency @ 3EK = mE) ~ W(Work
together > JEM7EE) ~ S(Sustainability > 7k & EEE) - HHlE REERHZ I EELUFEHZE
AEHEEEEKER)  (FHERE - Fal R ER R R R &R B IR A (GEK

qu

an'H) REEN R - B TS R o T AR T HIRE T B RR R O

=

fhaH) ¢ Btk - REENR ARG EN) ERE A G S - FFEED CkEERE) -

Need-driven (relevance):

eed-driy, Do it for greater good: it has to address
W " the people’s real needs

Excellency (high quality):

Do something meaningful: appropriate
cutting-edge science and technology

\‘&0‘-\( togeth&
Excellency

Work together (coordination):

Don’t duplicate: align with the existing
mechanism

Soe e
Ustainabi\
na Sustainability (ownership/capacity):

User owns it: understood, utilized,
operated, and maintained by the users

4. REENIRBEAR 4 (EiHE - BfFE WonMoo Kim AYfEHE

THFEFTERE ZENEE  EER T IRE - Bk EE NI 5ERH

DIEREEAYERS - TERERRRIEBIREFITTE - HH5Q018)F B 447 H & Y
BURIRIN TWIE InEE » SRR LBET » iRFM S LIRIE SR (BN5Z
/D R EE L) - MR REUR B — (B2 A LA BRI R A5 -
BESh > EBIRR R B rh R E a o EEEET 2016 FEYIHEEBEACTE BT
AREEFAMEZE - R TEER S EIERARR (L AR > X2 — 28 L B AR R
fg &= 4 > 2% W98 B % & N B PR R % B ) (Geophysical Research Letters,
10.1002/2017GL0O73012) °



https://agupubs.onlinelibrary.wiley.com/doi/10.1002/2017GL073012

Philip Malsale Al 7% 5> A 0 6 1 B2 152 1 1 4H 4% (Secretariat of the Pacific Regional
Environment Programme) » i /45 " K3 By R Y 22 671 R (128 Jé 52 %47t (Seasonal Climate
Outlook for Pacific Islands countries, SCOPIC) | » SCOPIC f& ARG A T ACEf i isk 3
EHIZENTHHR 25 S RV RREE T 222 — RV (E BB » &R RIE - SCOPIC 7%
ST S R A R SOOI EDR) - (S PR K Fe 5 iz F5 % (Southern Oscillation Index,
SOI) » fER&ET T2 3 8 H PR AHIET - SRR THEGRIREZ K B B 8RR 52
K ENFEEABRIA SR)  Philip Malsale /1427 " A EREEERF & (CLimate Information
toolKit for the Pacific, CLIK®) , » CLIK® FyiEll APCC #fRI43 FI% RETHEH A4 7T
PP B B S A R ETHER AN » 3% R &RV 4EHE By http://clikp.sprep.org

Rebecca A. Boliner LA 22K EHEZEIRINTTE & » Bi[EHA H 32 EHY David Letson 4%
ARk SR SRR 7 B F 55 AR A 0% 8 - David Letson % /M 4AMILIMAE 2005 4F
FETEE T A S S R (B4 http: //mz.agroclimate.org/ ) » % AENEER AL T 5 25 R SE B SR (5 A A
iR AEI SR R B R AR R R - BESE RN A R A T AR

Alberto Troccoli ##% H BT AL AE IR B 52 %2 & & (World Energy & Meteoro- logy
Council) » L5 AT 5 FF A RE RNV S B RETHEEETT - ZR0M > 4F RCP'8.5 A=~
T 2 2050 FARAHT2(2040-2009 F) R ERHAURE S NE » S RFEEEY 61-74 %(RHEL
1971-2000 4F)7K f1&¢ EEEAYE5 B8 & [F (K - Alberto Troccoli ZXFXFE ST T BUE R (=4 LE > 43
A R fEEE R} EE (Climate DataStore, https://cds.climate.copernicus.cu/ ) » NAELSEUH] » 2Bk

FIEESSSR M AT ~ SRR TR - o — M H S et R i E B R &Y B O e R e

AR #%(Copernicus Climate Change Service, https://climate.copernicus. eu/ ) ° Alberto Troccoli X
F IRy L A B TR AL - TR TS0 SRIRIRR 7 (Weather & Climate
Services for the Energy Industry, https:/link.springer.com/book/10.1007% 2F978-3-319- 68418-5)

NS 13 (EHEEET - 48 E 87 212 H ° Alberto Troccoli ZiHE8 By » RAFIRFERES K By RE R

1 RCP (R#FEEE R (Representative Concentration Pathways, RCP)& IPCC 28 5 ZEE{h#E T » K E
FoAKEBIIEER - RS B ERAE 2100 4EEL 1750 4 7 MifY Z R & 5 FEEENEBERE Y - Hp
RCP2.6 (XFEE S 508 /E FILF 2100 10T 2.6(Watt/m2) » [E]¥ RCP4.5 -~ RCP6.0 B RCP8.5 43 B[k i T
4.5 ~ 6.0 £l 8.5(Watt/m2) » B{H A A TR0 = AR RIS AN TEiE o B LIE R AL -
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http://clikp.sprep.org/
http://mz.agroclimate.org/
https://cds.climate.copernicus.eu/
https://link.springer.com/book/10.1007%25%202F978-3-319-%2068418-5

FE  EEBGEENA TR > HRE - s TR BRER E SRR - S0 - B
TERRERH SR BE RIS

SEE=  BREREENERENEKIRREE

Toshichika lizumi f#+2E HAS - fiFE1H7 A LR 2 BRI & 7R SRR 2050
FEFFSHNE A > ERIEAIAREK - 4 (@R eEE R - EadE - EE] - FHR
FE - BV B ERGEREIN  BRETGIIR  BERgHEELRIEaEET S -
SEBFCK © Toshichika Tizumi 30 FRAEE(F - WIEEER ~ BN EMCEIR SR8 A G 2
KEaERE  BREASTIOLESIRERD - B - fERENSEN AR (The
Agricultural Market Information System, http://www.amis-outlook.ore/)48 B FF st A 77 % A5
FERAEER - Toshichika lizumi JREEEIFAE 221 FIRETHR - BEAE(E 1 £ 6 (H Z Al
HRRER & R ERNEEN &0 EEMEIRETH - SRR SRR
RSB EIE ST © IL4D o #R¥E Toshichika lizumi AYRFZE > $EfE 21 tH4ACK 4 (8 X ZHE
BIEYIEMER(LIESE T g EERER > P RSB alEEE > HE 5 2
_E)BNfEER RPC2.6 155 (R = FASHERINI R - BRLIRE Rt &3 L E S0 A
HARER R R LAYER AL S8R - SR @IEZEE] RCP6.0 5 RCP8.5 A & HHHE EiF
(8 S AT ¢

2091_2100

T
[

=

| Soybean

RCP2.6/+1.8°C RCP4.5/+2.7°C RCP6.0/+3.2°C RCP8.5/+4.9°C

SHAEEECER ~ K&~ fok ~ INDOTEERLIER TR EEEN - BHEAE 4 ([ERFEHY RCP
155 - Hr > 275 E W RN Bl NE R A S i = E M T RORAGRE B RS~ NRIEZE SR
B LLIE BANERUARE F » 1 E Toshichika lizumi f5¥ » 2ZWFFE3FFY lizumi et al. (2017), Sci Rep,
doi:10.1038/s41598-017-08214-4
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[ 6. ToRAIRL R BUR R B AT MERANE: - FEBSAF AN - R AT
4% > [Elf# E Denis Timlin 5% °

N .
N

yield

< &
N
7
tem pe rature
@ current temperature ¢—— interannual imeveniiim
- - . temperature II yield
uture temperature  €—— iy variability

Fig. 1. Schematic representation of temperature-yield relationship. In the
absence of breeding for heat tolerance, an increase in mean temperature
beyond the optimum temperature (#) will lead to a decrease in mean yield
and an increase in yield variability, assuming interannual temperature vari-
ability stays the same.

7. SRR SRCHIYEE B SRR EENEREE NI RERE - Hil A RE > diiihES > Bal
R Ry S B SRR ThER - B @R A RIRE (optimum temperature) © B5 ~ ZI@XFJU
SRS ~ RARAVREELEE 5 B - A EEHGAERS - KAREeEENEE - HRE
oA RUREWRREEERERREEVNREERLEE  BEEERLERNAHZ - EfE
Tigchelaar et al., 2018: Future warming increases probability of globally synchronized maize production shocks.
www.pnas.org/cgi/doi/10.1073/pnas. 1718031115

ZE B Denis Timlin #7222 ¥E R > MERIHRAREA SZHESEEMIER
ek > 4 RFESRIE RIS > EMEZHEREY )N « BALEIR RS 8D RigfH 1S
BEAEYIE I IRE /D o A > YN R ERELE N 2/ S a4 MEAERE » IR
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http://www.pnas.org/cgi/doi/10.1073/pnas.1718031115

KRB W AEREPEANE 6 - TR EEFRARAY A RO KL 2R IR 31 £ - £F Denis Timlin
FAZH R RS T] PR iR (bR A A S A R B R
KEVREEI(E 7) © Denis Timlin ZAIREEE] - HATAYIEPIHERL (crop model) % 8U2AE 20 £
30 fERIBHERY > MDLAIRE RS YR « (FYERR A B (F AY T ERE D12
FHERE » N ATEVIFEUS B RIEE B R ENAE > SR EYIEASHELT - B
R EAERRERIFZEE - Denis Timlin et im e S EBRIRET S - FEEHEYRAL
EE IR  AHYIH KM RRERE T (5 =S bR a2 & T R Al
&0 o H - AEAVEYE S bR B LA B RTREANE] © [EE Denis Timlin 3%
fEomE T E R SERHEYEINRE « TEFRNENNEFERAZ T -

Ramakrishna Akkinapally Z2EEIEMIE & » MR EIREVE LT - &5 BT
HE Sy i EZREKE A - £ HEHA Nuket SIVRI /4B #AVET R — L 5 ATHYE
L > BEEREIARREAKR D - 3 2 A R AT AR /)N © Rijan Bhakta Kayastha 2 5 2 (57
HER-Ter - iR 1977 2 2010 FHEVENERRR - BOmayKIEmEs
BT 249 (38 S A B - APCC Y Joon Ha Kim FAEE FRE & it —rdEsf > &
RN LEER A - sl H AT ASBIUR T e - R R S EEEM TYESIEE - 2
SRR - BRI AR YR 2 ISR  AESE VIR T ant » dZesifto ~ 3D ZIED »
FEBEE IR ~ AAERH ~ s - NS - KBRS R IR ar iR S 1T - Joon Ha
Kim A(5 » #( B A R 28 AR A8 - A& i s S R i sk G A > W04
LSRR RIE AR B R REE -

(MEE= : BERBEEREBORHE

Elisabeth Simelton 22t FEAMZE F0M(World Agroforestry Centre) VRHEZE » s
HTTREEE  BEEeZ WEE HitE R RE MR &I AR -
A4 H Fy https://ccafs.cgiar.org/flagships/climate-information-and-advisory-services- farmers © #t75
T T R gL LA DRI R R RIEE VR L - BRI RS A LU 5%
HRES SRR E IR SRR BB B R i A SR BRI RS 5 -
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https://ccafs.cgiar.org/flagships/climate-information-and-advisory-services-%20farmers

sEE K E21) Hojeong Park BUSskam®l—Lt T AHEENME ) (UETEAR > Wl Ry Res Al

BETRIE R AR R R » BB — ISR 1% - a4 gk H &
FBAtE - WERAR > ARAERD ARSI AT - ELEIRY Chalapan Kaluwin $2AE R
S — LR A BAIAHRE 3 DUSGZBIRTER -

ll’

BRI IN T KB FZ Jagath J. Kaluarachchi FLERRA{E AR [E] R FERIARATIESK - &
Wt SR B VEAE R © Ho— Ry i8R PUEP Y DiEak N I » i H2 5 Rl > 7K
TEARE A A AN S EKE - EHERY N AKRIRFIA - E2 1960 LKA 6 i
KA R - S HRY N K EY B FE R R IR N > HEREYIU G B IR © Jagath J.
Kaluarachchi F1| FH SR A5 EHE RS » 72 RCPA.S 155 it N /K RS K G4ERT » (HER Y RCP8.S
TSRt N AR & RaER © 5940 » FE nd R R Y o DL LA = AN T » B I e A

e EORPERIE NS - SRR R 2 RN IR - RGPl T A SR NI AR -

We g it —UEEE - 2k B =28 T LRIt MR (3 B EsE H - At
/PR ORT I B R TP SRR RS SRR GR EI B SRR R A (ERET
ZatEAE 2013 FE¥ 400 FREFIET TN EEIE - SEt o EERE IR
AERE R PRV RS HEARAUS « TSRS THHRE N - ISR T LR R E R e
RETORGE) > SRR ERRARE LELED  ESRE A ER R EEE S FRF
fE5% 5 8 B AR e DURAR B R By 2 W IR R S 2R Pla EaE e 5
MBS PRREEEREZ MRS EHNEROMERREENLEES
BT - AR E A B IR % U5 - MR DR B R MR R B fth B B PR B o 5
Zaalf HERBMET G RVEENIREESE  FEERE EENENEREE

NRMARREEN(E 8) - R UL REREE IR IR B L — -

Rt
>E§g£k/
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8. FERALIA _MEARVERE S - AR ER - RRREERBHIRIIZEG 2 — - (EEMHE
(R

(A TR/ NEE R

APCC HAERY APCS ST & [ERFEE M APCC TA{E/NHE 5 (APCC Working Group
Meeting) > APCC TAfE/NHH APEC EALEL& S EHEIR— ALHEL » ¥ APCC ZZE{EFE it
R DU Ry APCC B8 B RS ES 11 - A4FEE APCC TE/MEE=N 8 H 22 H 14 &2

16 BB T E AT T - SIA RS

® MR FH Mr. Samuel Maiha (Director, National Weather Service, Papua New Guinea) °
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WHEE TR/ NMEE R R ERRFR ST - APCC TEATERILRF) -
® R HLFE Mr. Kasis Inape (Research Assistant, Bureau of Meteorology, Australia)

® ZRIR L HEIFEE Dr. Enrique Garrido Segovia (Deputy Director, Direcciéon Meteorologica

de Chile, Chile) °

® HLF % F S+ Dr. Tien-Chiang Yeh (Director-General, Central Weather Bureau, Chinese

Taipei) ©

o HIERZEFIEARAFEHENREIAEIZHE Mr. Joko Budi Utomo (Deputy Director of
Applied Climate Information Service, Indonesian Meteorological —Climatological

and Geophysical Agencies, Indonesia) ©

® | ARFPEEMNFE Mr. Yoshiaki Sato (Senior Coordinator for Climate Modeling, Japan

Meteorological Agency, Japan) °

® EEH R EREBRAEI4HE Mr. Kuh Hee Cho (Deputy Director of Climate Policy

Division, Korea Meteorological Administration, Republic of Korea) ©

® FEARPHLo R HFE Dr. Ahmad Fairudz Jamaluddin (Meteorological Officer, Malaysian

Meteorological Department, Malaysia) ©

® JERER L AL E Ms. Edna Juanillo (Weather Services Chief, Philippine

Atmospheric, Geophysical and Astronomical Services Administration, the Philippines) ©

® LR L FEIF Dr. Songkran Agsorn (Deputy Director-General, Thailand Meteorological

Department, Thailand) °

® iR LB /K YFEIFE Mr. Le Thanh Hai (Deputy Director General, Viet Nam

Meteorology and Hydrology Administration, Viet Nam) ©

® APCC RHE T {F(Co-Chair) Dr. Jin Ho Yoo (Acting Executive Director, APCC) By &gl T
% o
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® APCC EHE4H4H Ms. Sangwon Moon (Head of External Affairs Department, APCC) »

® APCC TfE A& Ms. Suhee Han (Project Manager, External Affairs Department, APCC) -

Rapporteur °
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Tuesday August 21, 2018
08:00-09:00 | Registration
: : MC: MS. SANGWON MOON
03:00-1:00  OPENING CEREMONY Head of External Affairs Department, APEC Climate Center
. i . PROF. DONGIN LEE
03:00-03:10 | Opening Remarks Chairman of Board of Trustees, APEC Climate Center
HON. JOHN THOMAS PUNDARI
09:10-09:20 | Welcome Remarks Minister, Ministry of Environment & Conservation and Climate
Change of PNG
AMB. IVAN POMALEU
09:20-09:30 | Congratulatory Address SOM Chair 2018, Office of Prime Minister and National
Executive Council of PNG
. . DR. TIEN-CHIANG YEH
LETELAL | T i e e e Director-General, Central Weather Bureau of Chinese Taipei
09:40-10:00 | Commemorative Plague Presentation and Photo Session
10:00-10:30 | Coffee Break
10:30-12:30 KEYNOTE SESSION Chaired by DR. JIN HO YOO
: : Climate Change and Our Challenges APEC Climate Center
PROF. MARK HOWDEN
10:30-11:10 | Climate Change: Connecting Knowledge and Action Director, Climate Change Institute, Australian National
University
. : : MR. EDWARD VRKIC
11:10-11:50 kbt i T.hmk e e L e 2 Senior Advisor — Climate Change, United Nations Development
Weathernomics?
Programme
11:50-12:30 | Wrap-up and Discussion
12:30-13:30 | Luncheon
1330-18.00 SESSIONI Chaired by PROF. SIMON S. Y. WANG
: : Enhancing Climate Information Applications Utah State University
. ) I . . DR. WONMOO KIM
13:30-14:00 | Gaps and Opportunities in Climate Information Services Research Fellow, APEC Climate Center
12:00-14:30 Capturing Where People Aren’t Looking - in Enhancing PROF. SIMON S. Y. WANG
’ ' Climate Prediction Information Associate Professor, Utah State University
Dynamical, Statistical and Traditional Climate Forecasting ~ MR. PHILIP MALSALE
14:30-15:00 | in the Pacific Island Countries: What We Do Now and Climatology Officer, Secretariat of the Pacific Regional
Challenges for Future Environment Programme
15:00-15:30 | Coffee Break
. . : DR. REBECCA A. BOLINGER
15:30-16:00 Developing a Regional Drou_ght Outlook Product Using Research Associate Ill, Colorado Climate Center, Colorado
Seasonal Forecast Information . B
State University
. ) . : ; PROF. DAVID LETSON
16:00-16:30 | AgroClimate for Climate —Smart Agriculture Profossor, Univarsity of Miami
: . PROF. ALBERTO TROCCOLI
16:30-17:00 LAt B (80 (e st 0 el Bt o Bt Co-founder and Managing Director, World Energy &
and Water Resource Sector? .
Meteoralogy Council
17:00-18:00 | Wrap-up and Discussion
18:00-20:00 | Welcome Reception
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Wednesday August 22, 2018

09:00-13:15 SESSION Il Improving Water and Food Security Chaired by DR. JONG AHN CHUN

with Climate Information and Services APEC Climate Center
DR. TOSHICHIKA lIZUMI

Global Crop Yield Forecasting using Seasonal Climate

09:00-09:30 . . Senior Researcher, National Agriculture and Food Research
Information from a Multimodel Ensemble L
Organization, Japan
09:30-10:00 Incorporating CO2 Responses into Crop Simulation DR. DENNIS TIMLIN
’ ’ Models Research Soil Scientist, United States Department of Agriculture

DR. RAMAKRISHNA AKKINAPALLY

10:00-10:30 | Adaptation Options for Climate Sensitive Development S e e BTV e e T L L

10:30-10:45 | Coffee Break
Impacts of Climate Change on Turkey's Special Water ~ PROF. NUKET SIVRI

10:45-11:15 Resources Professor, Istanbul University
11:15-11:45 Use of Climate Information in Nepal for Water and PROF. RIJAN BHAKTA KAYASTHA
’ ’ Food Security Associate Professor, Kathmandu University
PROF. JOON HA KIM
11:45-12:15 | Water, Climate Change, and 4™ Industrial Revolution Director, International Environmental Research Institute, Gwangju

Institute of Science and Technology

12:15-13:15 | Wrap-up and Discussion
13:15-14:00 | Luncheon

1200-18:00 SESSION I Chaired by PROF. CHALAPAN KALUWIN
. . Linking Climate Information and Decision-Making University of Papua New Guinea
Closing Actionability Gaps of Climate Services DR. ELISABETH SIMELTON
14:00-14:30 | for Farmers, Agriculture Planners and Advisors — Climate Change Scientist & CCAFS Project Manager, World
Southeast Asian examples Agroforestry Center
14:30-15:00 Robust Decision Making Process under Scientific PROF. HOJEONG PARK
’ ’ Uncertainty on Climate Change Professor, Korea University

Linking Climate to Water Security: Case Studies from PROF. JAGATH J. KALUARACHCHI
15:00-15:30 | the Western Desert of Egypt and the Ganges Delta Professor, Utah State University

Region of Bangladesh
15:30-16:00 | Coffee Break

Climate Change, Variability and Sea Level Changes Poses
16:00-16:30 | Long Term Disasters in Achieving Responsible Sustainable B MBIl S S L]

Development in the APEC and Pacific Island States iR O R B e

Connecting Users’ Needs for Climate Information DR. HEN-I LIN
16:30-17:00 | with Climate Services by Using Economic Benefit Director, Center for Technology Policy Evaluation and Research,
Evaluation: The Experiences in Chinese Taipei Chung-Hua Institution for Economic Research

17:00-18:00 | Wrap-up and Discussion
18:30-20:30 | Dinner hosted by PNG Ministry of Education, Research, Science and Technology

Thursday August 23, 2018

) . . PROF. SIMON S. Y. WANG
09:00-09:30 | Session | Wrap-up Associate Professor, Utah State University

DR. JONG AHN CHUN
Research Fellow, APEC Climate Center

PROF. CHALAPAN KALUWIN
Professor, University of Papua New Guinea

09:30-10:00 | Session Il Wrap-up

10:00-10:30 | Session Il Wrap-up

10:30-10:45 | Coffee Break

Chaired by PROF. ALBERTO TROCCOLI

LLUsat I G S World Energy & Meteorology Council

12001220 CLOSING CEREMONY PROF. DONGIN LEE

Chairman of Board of Trustees, APEC Climate Center
12:00-12:10 | PROF. DONGIN LEE Chairman of Board of Trustees, APEC Climate Center

12:10-12:20 | MR. SAMUEL MAIHA Director, PNG National Weather Service

12:20-13:20 | Luncheon
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Central Weather Bureau

CWB Benefits APCC
Seasonal & BSISO Forecasts

2018
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© APIC Chumass Comtor

APCC Benefits CWB

Seasonal & Drought Outlooks

“ CWB provide seamless forecasts for Water Resource Agency in decision-making of
drought emergency response team meeting. The forecast guidance comes from APCC.
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CWB' s expectation on APCC in 2017

“ Could the 6-month forecast be provided earlier ?
We appreciate Dr. Dacun Jeong provides the MME forecasts 3 days earlier.
But sometimes the link would fail and didn’t work. ...

 Could the 850 hPa wind fields be included in the 6 months forecast?

Not yet. It depends on the model providers. APCC can only provide information provided by the
model providers.

“ The BSISO forecast are usual 1 to 5 days delay depending on different models, could those
be provided earlier (less delay)?

Again_ It depends on the update frequency of data provided.

© Are the 3" week and the 4% week forecasts available from APCC?
Not yet.

CWB' s expectation on APCC in 2018

“ CWB will continue to develop numerical models to participate in the BSISO and
Seasonal MME projects.

* CWB would like to learn the techniques of downscaling and multi-model ensemble
from APCC.

“ CWB expect APCC to lead the discussion on seasonal forecast through video
conference. This will allow the scientists, of APCC members, who interest on the
subject can participate in the discussion and learn through internet.

Future Collaboration

“ CWB appreciate APCC to provide the opportunity to make contribution to the 2018
APEC Climate Symposium.

“ CWB will cohost the 3 APCC MME Model Providers’ Meeting in Chinese Taipei
(2019) with APCC.

Overcomeng the chllinges of an crcartan tafy wih esbarced lemats ikormamon ard wnice

Aogunt 21- 21,2088 | Port Maevay, s N Gtons

= x 8 =
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Acknowledgement

* CWB appreciate APCC (especially Dr. Hae Jeong Kim) to provide the opportunity to
participate in 2018 APCC S2S training program.

“ CWB expect to have the opportunity to participate in the coming 2018 APCC
Downscaling training program.

2018 APCC Downsealing Training Program

1 Announcement for 2018 APEC Climate Center Downscaling Training Program

1 Period & Venue

Monday 156 - Saturday 200 Octobar 2018 / APEC Chmate Centor. Busan, the Republc of Korea
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2018 APCC Working Group Meeting
Date & Time: 22 August 2018 14:00 - 16:00
Location: #216-217 , International Convention Center, Port Moresby, Papua New Guinea

Participants:

1. (Chair) Mr. Samuel Maiha (Director, National Weather Service, Papua New Guinea)

2. Mr. Kasis Inape (Research Assistant, Bureau of Meteorology, Australia)

3. Dr. Enrique Garrido Segovia (Deputy Director, Direccidn Meteorologica de Chile, Chile)

4. Dr. Tien-Chiang Yeh (Director-General, Central Weather Bureau, Chinese Taipe1)

5. Mr. Joko Budi Utomo (Deputy Director of Applied Climate Information Service, Indonesian

Meteorological Climatological and Geophysical Agencies, Indonesia)

6.  Mr. Yoshiaki Sato (Senior Coordinator for Climate Modeling, Japan Meteorological Agency,
Japan)

7. Mr. Kuh Hee Cho (Deputy Director of Climate Policy Division, Korea Meteorological
Administration, Republic of Korea)

8. Dr. Ahmad Fairudz Jamaluddin (Meteorological Officer, Malaysian Meteorological
Department, Malaysia)

9. Ms. Edna Juanillo (Weather Services Chief, Philippine Atmospheric, Geophysical
and Astronomical Services Administration, the Philippines)

10. Dr. Songkran Agsorn (Deputy Director-General, Thailand Meteorological Department,
Thailand)

11. Mr. Le Thanh Hai (Deputy Director General, Viet Nam Meteorology and Hydrology
Administration, Viet Nam)

12. (Co-Chair) Dr. Jin Ho Yoo (Acting Executive Director, APEC Climate Center)

13. Ms. Sangwon Moon (Head of External Affairs Department, APEC Climate Center)

14. Ms. Suhee Han (Project Manager, External Affairs Department, APEC Climate Center),
Rapporteur

Observer:

-Mr. Marjuki (Head of Applied Climate Division, Indonesian Meteorological Climatological

and Geophysical Agencies, Indonesia)

-Ms. Yunjeong Lee (Action Officer, Climate Policy Division, Korea Meteorological

Administration, Republic of Korea)
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Agenda

TIME AGENDA

14:00 — 14:05 | Opening by Mr. Samuel Maiha (PNG)

14:05 — 14:10 | Self-Introduction by each participant

Presentation

14:10 — 14:25 . . .
Introduction to APCC’s activities (by Dr. Jin Ho Yoo, APCC)

Presentation
14:25 — 14:40 | Introduction to APCC’s activities — International Cooperation (by Ms.
Sangwon Moon, APCC)

Presentation
14:40 — 14:50 | Climate Services in the Chilean Weather Service (DMC) (by Dr. Enrique
Garrido Segovia, Chile)

Presentation
14:50 — 15:00 | BMKG Indonesia Applied Climate Services (by Mr. Joko Budi Utomo,

Indonesia)

Presentation
15:00 —15:10 | PAGASA’s Climate Products and Services (by Ms. Edna Juanillo,
Philippines)

Presentation
15:10-15:15 Enhancing Collaborations between CWB and APCC (by Dr. Tien-Chiang
Yeh, Chinese Taipei)

Discussion

Topic

15:15 —15:55 | - Possible collaborations among member economies based on the needs
and capabilities of each institution

- Other issues to be discussed

15:55 — 16:00 | Closing remarks by Dr. Jin Ho Yoo (APCC)

Meeting Minutes

Mr. Samuel Maiha, Chair of the APCC Working Group (WG) meeting 2018, started the
meeting by expressing his appreciation on APCC for sharing the climate information and services
to the region. He also thanked for facilitating this meeting.

Then, he asked each member for self-introduction. Dr. Jin Ho Yoo, Acting Executive
Director of APCC, as a Co-Chair of the meeting, greeted members as well with sincere
appreciation of participation. He also pointed out the good relationship to be built among
members.

The participants of the WG meeting introduced him/herself: Dr. Ahmad Fairudz from
Malaysia Meteorological Department of Malaysia, Ms. Edna Juanillo from Philippine
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Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) of the
Philippines, Dr. Tien-Chiang Yeh from Central Weather Bureau of Chinese Taipei, Dr. Songkran
Agsorn from Thailand Meteorological Department of Thailand, Mr. Le Thanh Hai from
Vietnamese Meteorology and Hydrology Services of Viet Nam, Mr. Kasis Inape from Bureau of
Meteorology of Australia, Dr. Enrique Garrido Segovia from Chile Meteorological Department,
Mr. Joko Budi Utomo and Mr. Marjuki from Indonesian Meteorological Climatological

and Geophysical Agencies of Indonesia, Mr. Yoshiaki Sato from Japanese Meteorological Agency
of Japan, Mr. Kuh Hee Cho and Mr. Yunjeong Lee from Korean Meteorological Administration
of the Republic of Korea, and Ms. Sangwon Moon from APEC Climate Center. Ms. Moon also
thanked PNG government and CWB for co-hosting APCS 2018.

Mr. Maiha then asked Dr. Jin Ho Yoo to present the current activities of APCC. Dr. Jin Ho
Yoo started the presentation on 2018 APCC activities by introducing the organizational structure.
Since 2018, the structure of APCC has changed from 5 departments to 3 departments. Now APCC
has Climate Services and Research Department, the biggest department which conducts APCC
research and related services. Under the department, there are 5 research teams - Climate
Prediction Team in charge of operations, Climate Analysis Team which conducts analysis
and supports to APCC’ s climate operational works, Prediction Research Team where the climate
prediction research 1s conducted, Climate Services Development Team which 1s
dedicated to climate services, and Integrative Climate Research Team to make the link
between climate and application sectors. Then, there 1s Management and Planning Department
where 2 teams reside under; Strategic Management Team which deals with planning of APCC™ s
direction and relationship with Korean government; and Administration Team that runs the
mstitution. And there 1s External Affairs Department with Public Relations Team and the
department conducts various outreach projects including annual APEC Climate Symposium. The
total number of employees 1s 76 including 40 Ph.Ds.

Dr. Yoo also pointed out that the previous APCC’ s activities were about generating climate
information using MME (Multi-model Ensemble), SCOPS (Seamless coupled Prediction System),
and ISO (Intraseasonal Oscillation) methods in one hand and providing the climate information to
various application sectors such as water, agriculture, and disaster management on the other hand.
Then, in terms of translating climate information to climate application sectors, tailoring climate
information and its feedback play an important role. Also, capacity building programs were a part
of them. But due to the strong recommendations from higher government, APCC strengthens its
function as a climate hub, which gives more focus on initial mandates established in 2005, climate
information part and information service part, and less emphasis on application research. In order
to effectively conduct the role of information service, APCC created Climate Services
Development team.

In climate prediction part, APCC started its operation system in 2005 and the initial tool has
been used for more than 10 years. Therefore, now APCC tries to modernize the system to make it
more flexible and fast. The current prediction information 1s officially released on the 25th of each
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month. But with the improved system, we could provide the information earlier than now. Also,
due to the different hindcast period of each model, APCC hopes to change the MME system more
flexible to reflect those changes. APCC conducts research to provide more information such as
ENSO strength and drought forecast in global scale. Another part of prediction research is to
develop forecast guidelines, which will enable the graphic information more readable by users.
Subseasonal forecast is recently a big issue in climate research. APCC started BSISO, Boreal
Summer Intraseasonal Oscillation, forecast since 2013. Operational BSISO uses 5

models currently and 1t could be related to extreme events (rain and temperature), Monsoon onset,
and TC (tropical cyclone) genesis. APCC is technically operating WMO Lead Centre for Long-
Range Forecast Multi-Model Ensemble (LC_LRFMME), which was designated to the KMA. For
the program, APCC receives data from ECMWF and conducts analysis of model outputs to

find the optimal way of MME 1in the subseasonal scale. One announcement is that the S2S ICO
(International Cooperation Office) may be hosted by APCC from 2019. This means APCC

would gather much more S2S data worldwide.

Tailoring climate information 1s to make better quality information for better use. It has two
aspects; calibration and downscaling. Usually climate forecast information has low resolution such
as S-degree which is not really usable in a specific region. In terms of calibration, it needs
knowledge on model performance and biases and climate variability affecting region of interest.
Also 1n order to use climate information in the interested region, spatially and temporally
downscaled data 1s required. APCC develops and uses weather generator to do the downscaling.
One example 1s PICASO (Pacific Island Countries Advanced Seasonal Outlook), particular
example for the Pacific Islands. It provides station-wise calibration tool of MME forecast with 3-
month rainfall using specified version of CLIK (Climate Information Tool Kit APCC has
developed) and detailed user interface only targeted the Pacific Islands. Here the
regional characteristics of strong ENSO dependence and predictability have been considered.

Dr. Yoo then introduced some of the services APCC provides. CLIK 1s web-based climate
information toolkit which provides customized multi-model ensemble prediction with verification
and statistical downscaling tool for your interested region. This requires your specific knowledge
on the region. The tool 1s available via APCC website. The other one APCC newly developed 13
AIMS (APCC Integrated Modeling Solution) which 1s also available from the website. It 1S a user
interface platform for climate downscaling and application modeling. It 1s aimed to downscale
mostly climate change scenario and seasonal forecast and then convert the data suitable to
application models. So far, this system 1s only available through software that could be
downloaded from the website and installed in the individual computer by users. But the online
service will be available through the website soon. Other services such as CLIK and ADSS have
also improved its functions and usability. CORDEX-ESGF node 1s expected to be available at the
end of this year.

Although the number of application researches has been reduced since the
organizational change, APCC still continues some climate application researches. One example 18
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groundwater management project for the Pacific Islands Countries where the groundwater is the
main source of water resources. In this project, APCC provided the integrated monitoring -
modeling - management in groundwater management in Tonga. In rain-fed region in Lao PDR,
APCC contributed in rice management by providing seasonal forecasting information which
would help farmers plan the crop production. Also, APCC is conducting a study regarding
occurrence of marine species due to seawater temperature increase to identify which species are in
risk of extinction. By doing application research for some years, APCC has found, with first-
hand experience, the interaction with end-users is of much importance to make the climate
application research and information practically used. But with limited resources in APCC, it
became certain that APCC cannot focus on many application sides but rather focus on some of the
example studies. Also, from the years of experience, APCC staff, ourselves, 1s still faced with
gaps 1n climate side and application side to use proper climate information to the application
fields. Therefore, APCC 1s putting more efforts internally to develop tools or methods for better
use of climate information.

Dr. Yoo finalized his presentation by bringing up a topic of the systematic collaboration of
APCC Working Group members. Currently, the members collaborate with APCC 1n terms
of capacity building mostly, which 1s one time event. Dr. Yoo suggested building more productive
relationship among members such as creating a plan to raise fund or exchanging human resources
for longer period to benefit APEC region. For example, the members could start from monitoring
extreme events and regionally optimized climate forecast. Globally optimized forecast set is
generated by APCC whereas users would not need globally focused information. Research 1s
needed 1n order to create regionally optimized information and the members could collaborate
towards co-developing the regional climate products and services. Given the fact that APCC 1s a
Korean government funded organization which was established by the endorsement of APEC
member economies, APCC has responsibility to contribute the Korean society
and international community. And with the collaboration among members, more interactive
and effective products and services would benefit both Korea and APEC region.

After Dr. Yoo' s presentation, the Chair opened floor for questions and himself asked regarding
CLIK® s accessibility. Dr. Yoo answered the tool is general tool and everyone can access and run
once sign-in to the system.

Dr. Ahmad Fairudz Jamaluddin from MMD asked that, since there are many tools
and methods already available in the region and globally, how and what extent
we could collaborate.

Dr. Yoo answered firstly by stating that we need to avoid duplication as Dr. Jamaluddin
pointed out. There are many tools available in the world using seasonal forecast such as CPT,
CLIK, and so on. Those targets are the same but the methods are different. Therefore,
we could collaborate starting from combining (or identifying) the advantages and weakness of the
existing tools.
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Dr. Jamaluddin® s second question about the S2S, and Dr. Yoo answered that even though
the topic of S2S 1s booming worldwide, it 1s still in the research stage. The community uses
weekly forecast up to 6 weeks or 8 weeks as to be considered subseasonal forecast. The big drop
of predictability skill happens in 3rd week or 4th week of forecast. In terms of the relationship
with extreme events, the subseasonal forecast does not aim to predict directly when the next storm
hits. But the possibility or risk of storm could be predicted in some range. He also mentioned that
there are many 1nitiatives all around the world including CORDEX operated by Malaysia,
and suggested, as a group, discuss possible collaboration among them.

Mr. Maiha appreciated Dr. Yoo for the presentation and the floor for quick question
and answer. He suggested more collaboration points would be discussed later after the
presentations and invited Ms. Sangwon Moon for the presentation on introduction of
international collaboration programs.

Ms. Sangwon Moon, Head of External Affairs Department of APCC, started the presentation
by reminding one of the given functions of APCC as ‘helping build the capacity of member
economies in producing and using reliable climate predictions.”  She requested for the attention
on APCC’ s capacity building programs from members since less applications have been
recelved from member economies compare to the number of applications from non-APEC
economies 1n recent years.

Ms. Moon introduced Young Scientist Support Program (YSSP) and short-term Training
Program as competition-based and CLIK Training Workshop as requested program from the
NHMS of each economy. In general, APCC targets the applicants from officer and/or researcher
in government agencies primarily in  “travel eligible APEC economies” namely Chile, China,
Indonesia, Malaysia, Mexico, Papua New Guinea, The Philippines, Peru, Russia, Thailand,
and Vietnam. If there are not many applications from those economies, then APCC extends
screening the applications from ASEAM member states, Pacific Island Counties, and other
developing countries. However, APCC would like to support more participants from APEC
€Cconomies.

Then, Ms. Moon introduced details of Young Scientist Support Program including the
applicable research topics, documents to be submitted, the restrictions, and how the program runs.
In 2018, APCC 1nvited 9 participants 1n total. She also introduced short-term Training Program
including topics and target participants. The program 18 conducted mostly twice a year, and the
second training program of 2018 will be held 20 15 - 20 October. The deadline of the application
submission 1s by 31st August and Ms. Moon encouraged all the members to share this information
within the organization and through their network. Then, CLIK Training Workshop was
introduced. The program 1s 3-day training workshop hosted in partner organization to use CLIK
system and to utilize the outcomes from the system. This program is only hosted based on the
request from the organization. There would be CLIK Training Workshop in Vietnam Meteorology
and Hydrology Administration in October this year.

31



She concluded her presentation again by encouraging members to share the capacity building
program information within the organization so that good qualified candidates from the member
organizations could apply and participate in the programs.

The Chair then invited Chile for the presentation on the climate services of Chile. Dr. Enrique
Garrido Segovia, Deputy Director of Direccion Meteorologica de Chile (DMCO), first

thanked APCC for the invitation to the meeting and Papua New Guinea for their kind hospitality.
Dr. Segovia started his presentation to share the challenges of climate services in Chile. He
introduced the characteristics of Chile with total area of 756,625 Km?2, length of 4,200 Km,

and main exports of copper and wine. Chile 1s unique country in a sense of having long

and narrow territory with great variety of climates. Therefore, understanding the climate factors is
very important to understand the related economic activities.

He stated that DMC, faced with the various climate scenarios, decides to promote the
implementation of climate services, assimilating the new GECS (Global Framework on Climate
Services) by identifying the needs of users, developing integrated climate products, establishing
working links with other related organizations, and implementing a new functional structure.

In this aspect, DMC adopted new methodologies as producing climate scenarios using
ensemble models, and producing seasonal forecast. DMC specially appreciates APCC’ s training
program since their team 1s consisted of the program participants and that the team now produces
3 month seasonal forecast along the nation. Also there are classical products such as climate
bulletin, drought bulletin, climate index monitoring. And now DMC needs to update the climate
services by interacting with other organizations for improving climate services.

The collaborated project with Chile, Colombia, and Peru, called ENANDES (Enhancing
Adaptive Capacity of Andean Communities through Climate Services), was introduced as
enhancing adaptive capacity of ANDEAN communities through climate services. The project
1s consisted of 4 steps; improving operational capacity, implementing the national framework
of climate services, participating with users, and strengthening regional cooperation.

Dr. Segovia stated that DMC 1s working at an 1nitial stage for the implementation of a
National Framework for Climate Services, and 1n next 3 year, the process would be finalized.
Then 1t 1s necessary to strengthen the interaction with users and other related organizations,
and then improve the implementation of new specific climatic products. And finally sharing
experiences with other Meteorological Services 1s an effective tool to help the implementation
process of climate services.

Dr. Segovia ended his presentation by stating to see all of members in Chile for next year s
APEC Climate Symposium. Mr. Maiha thanked Dr. Segovia and mvited Mr. Joko Budi Utomo for
the next presentation by Indonesia. Mr. Joko Budi Utomo, on behalf of BMKG (Indonesian
Meteorological Climatological and Geophysical Agencies), started the presentation on
Indonesian’ s applied climate services. The applied climate information services of BMKG
includes 6 sectors; sectoral early warning system, agriculture and water management sectors,
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renewable energy, air quality, climate field school program, and public and community
based climate literacy.

In 2016, BMKG changed the structure of Climate division. There are two centers
related to climate; one 1s Climate Change Information Center where climate variability is dealt,
and the other is Applied Climate Service Center where provides climate service for sectors.
BMKG also uses CLIK for customized MME prediction with verification and compare with other
model results. For the deterministic verification, MME result is better in East Indonesia in JJA
and DJF. But in probabilistic verification, MME has better skill than single models.

Mr. Utomo also shared examples where climate service 1S used in water management, early
warning system for flood and drought, and agriculture sector with collaboration with Ministry of
Agriculture. Climate Field School (CES) for farmers 1s one of the successful climate change
adaptation techniques to increase climate literacy and proven to increase harvesting up to 30 %.
Then, BMKG applied CES to fisheries group.

The Chair thanked Mr. Utomo for the presentation and invited Ms. Edna Juanillo from the
Philippine Atmospheric, Geophysical and Astronomical Services Administration (PAGASA) for
the climate products and services in the Philippines.

Ms. Edna Juanillo introduced the structure of PAGASA with 2 support division, 5 main
divisions, 5 regional service divisions, and field stations. Climatology and Agrometeorological
Division (CAD) where Ms. Juanillo 1s belonged has 4 sections, which Ms. Juanillo will explain in
details through this presentation.

PAGASA publishes climate statistics such as normal, extremes, TC
summaries, climatological maps and posters. Also climate impact assessment bulletins are
1ssued for agricultural sector which 1s regularly provided to the clients. There are regional forecast
quick look, which 18 9-day weather outlook for farm operations, farm weather forecast
and advisories, TC warning for agriculture, and 10-day regional agri-weather information
provided by PAGASA for sectoral use.

Mr. Juanillo shared the methodologies and procedure for the issuance of climate advisories
and forecasts. Firstly having local and synoptic systems for rainfall and temperature analysis, the
global numerical model data 1s also collected such as IRI, NOAA, JMA, KMA, BOM, and WMO.
Then, the division produces a draft of forecast, revises based on the comments through forum
discussion and consultation, and then provide final output to end-users.

The climatological and meteorological products are introduced; monthly weather situation
and outlook, seasonal climate outlook, ENSO advisory, press releases, specialized climate forecast
tailor-made for clients specifications, and climate projections and scenarios.

For seasonal climate outlook, PAGASA provides PAYONG PAGASA, a simplified version
of outlook, to the local news and press. While monthly weather situation and outlook are
1ssued normal month, ENSO advisory 1s 1ssued when ENSO event occurs. The simplified version
of ENSO advisory 18 also produced and provided. Drought/dry condition maps and advisory 1s

33



1ssued to the companies of electricity and fertilizer. Then, when onset of monsoon 1s determined,
the press statement 1s released.

Then, how PAGASA communicates with user groups for climate information was explained.
It 1s with an end to end approach. PAGASA considers agriculture and water sectors as primary
users and provide climate information through National Disaster Risk Reduction Management
Council (NDRRMC) where, then, disseminates climate information to top-level decision makers,
regional offices, provincial offices, and municipal affected communities. And, PAGASA conducts
training of trainers through climate field schools (CES), Agriculture Training Institute of the
Department of Agriculture, in-house training programs in PAGASA, and more. Also,
monthly climate outlook forum is conducted to interact with users.

Ms. Juanillo stated that the way forward 1s to improve impact-based forecasting approaches
through R&D activities, to develop user-oriented impact based forecast through building
partnership, and to conduct regular massive information education campaign to prepare user with
the new warning system.

Mr. Maiha thanked Ms. Edna Juanillo for the presentation and invited Dr. Tien-Chiang Yeh,
Director-General of Central Weather Bureau (CWB) of the Chinese Taipei for his comments on
enhancing collaborations between CWB and APCC.

Dr. Tien-Ching Yeh stated that CWB is a model provider to APCC" s Seasonal and BSISO
forecasts system. And he also stated that CWB has received many benefits from APCC including
forecast guidance which 1s used as one of the supports CWB provides to Water Resource Agency
1n the decision-making of Drought Emergency Team from 2018. From the WG meeting 1n 2017,
CWB asked APCC that 6-month forecast be provided earlier and APCC provides MME forecast 3
days earlier than the original schedule. CWB also requested for 850hPa wind field in 6 month
forecast and 1 to 5 days earlier release of BSISO forecast, however, it has been possible until now
because 1t depends on the individual model schedule.

Dr. Yeh listed a few expectations from APCC that CWB would like to continuously join the
BSISO and seasonal MME projects of APCC, since CWB would like to learn more about the
techniques of downscaling and MME. CWB also proposed APCC to lead the discussions on
seasonal forecast through video conference.

Dr. Yeh appreciated that APCC provided an opportunity to CWB researcher to attend 2018
APCC S2S training program and to 2018 APEC Climate Symposium. And he finally stated that
CWB hopes to have the opportunity to send one scientist attending the upcoming 2018 APCC
downscaling training program, and that looking for more participations in APCC™ s programs
including co-hosting the 3rd APCC MME Model Providers’ Meeting in Chinese Taipei in 2019.
Then, Mr. Maiha again thanked all the presenters and opened the floor for discussion
on collaborations. He firstly shared that Indonesia has assisted Papua New Guinea for drought
monitoring for last few months. And based on the presentations, Chile, the Philippines, Indonesia,
and Chinese Taipel have 1deas on more collaboration among members and with APCC. In terms
of APCC’ s capacity building programs, with members’  contribution, the applicants from
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APEC economies could be increased 1n next program. He also suggested having trainees present
during the APEC Climate Symposium for opportunity’ s sake.

Ms. Edna Juanillo suggested following up on the young trainees to share their work
and researches in a form of publications so that it can be shared. Also, there is regular climate
outlook forum among the Philippines, Indonesia, Singapore, and Malaysia. The next one would be
held in Malaysia and this is monthly meeting for 3 month forecast. Here PAGASA 1s expected to
provide climate bulletin to be shared. This type of collaboration could happen among members.
Mr. Marjuki from Indonesia stated that APCC training is now focusing on how to produce climate
information and he hopes, in the future, the training focuses on sectoral use of climate
information.

Dr. Songkran Agsorn from Thailand Meteorological Department asked APCC to
lead discussions in seasonal forecast forum, which can be done via video or internet with lively
discussion among participants. Also, he stated in Thailand, water management 1s a big 1ssue
especially 1n rainy season. Therefore, he suggested firstly downscaling in watershed scale,
and second interacting with water management sectors would greatly help Thailand for
better climate information use.

Dr. Jin Ho Yoo appreciated the comments and he suggested responding few of them. As Ms.
Edna Juanillo pointed out, the follow-up activities are important to make the outcome of Young
Scientist Support Program (YSS) more practically useful and encourage young trainees
to continue the research after going back to their home institutions. Journal publication could be
one of good follow-up activities but it also requires sufficient time, additional process and efforts.
In the meantime, APCC could share the research outcomes as a form of technical papers when the
participants submit their final report. If the research topic and outcome are considered to be
appropriate items which would benefit both organizations, it could be more developed by APCC
and/or home 1nstitution. These kinds of follow-up activities, he believed, would motivate the
participants more and make the program more practically beneficial.

Dr. Yoo also admitted that, as Mr. Mrjuki suggested, APCC receives similar comments on
expanding training topics to application sectors and climate services. APCC has nitially
started with climate prediction and producing information, and therefore, we have focused on
those parts. However, with many requests from outside and as seen from the presentations today,
1t 18 certain that all of us move towards the same direction where climate services take a great part,
APCC would prepare for such trainings as well.

As for the comments on video conference on seasonal forecasting, even though it would be
difficult to host offline meeting every month, it would be possible to have online meetings.
Therefore, he asked to give APCC some time to figure out how to arrange such meetings. With
the current tasks, arranging such meetings would be a new additional task for the team,
and therefore considering the work distribution and resources, there should be a careful decision
on the task.
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Dr. Yoo also commented on the watershed scale forecast. In fact, the upcoming training
program in October is for the watershed downscaling. AIMS (APCC Integrated Modeling
Solution) 1s user interface platform for climate downscaling and application modeling and the
1ssues on the watershed scale forecast will be covered during the training program. He
suggested nominating applicants to the program.

Mr. Maiha highlighted that, from the discussion and comments, there are new important
requirements for the new generations of climatologists to have climate and application knowledge
altogether. And he emphasized the important of supporting young scientists, and asked if there 18
any way to enhance the support for early career scientists through APCC™ s program.

Dr. Yoo agreed that the new generations of climatologists are not only rely on the
traditional climate knowledge but understand 1t more 1n order to enhance the service. But he also
pointed out that since there are still huge gaps in using climate information in various
sectors, climatologists should be able to correctly translating climate information, which requires
the basics of traditional knowledge. Therefore, the good climatologists would need traditional
knowledge and on top of that, need another level of communication and understanding skills in
various climate sensitive sectors. He also admitted that he does not know how to develop such
skills, but with sharing the experiences, for example how Chile does for climate service, we may
find the way.

Mr. Yoshiaki Sato from the Japan Meteorological Agency asked the relationship between
APCC and KMA 1n international level and Dr. Yoo answered that APCC 1s legally independent
organization but most of the direction and working area 1s under KMA while the focus area 1s
different.

Dr. Jamaluddin from Malaysia asked if APCC could provide MME prediction earlier than
usual since MMD hopes to use the data. But the current release time is too late for Malaysia’ s
operation schedule.

Dr. Yoo explained that APCC receives the model data from individual providers until the
middle of the month and then goes into pre-processing. It would be around 20th of a month when
finishing all the data processing, and then, the result 1s delivered. After the modernization of the
system, APCC could shorten the release period. However, it 1S important to have enough number
of model data to conduct the MME. Dr. Yoo also stated that he would firstly figure out the earliest
period when APCC receives 4 or 5 model data collectively for 1nitial processing so that, at least, a
subset of data could be released initially for those who are in need.

Dr. Yoo also mentioned that, in terms of dynamical downscaling, APCC 1s conducting a
project with PAGASA to support dynamical downscaling system and it has not been easy since it
takes much more time and computation resources than expected and there are many processes
which require time and efforts. Once the project 1s concluded as a successful and doable case,
APCC would consider the next similar project.

Dr. Yoo answered the comments from JMA by stating that the brief meeting minutes of
APCC Science Advisory Committee (SAC) meeting would be shared once it 1s available. But for
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the information, APCC does not have a SAC meeting for the year of 2018 due to the
internal circumstances. It 1s expected to hold a SAC meeting early next year and the brief meeting
minutes could be shared to the Working Group. Also, there are regular Board of Trustees
Meetings but the agenda of meeting is mainly about the APCC" s administrational issues in
Korea. Therefore, APCC would share the brief minutes of SAC meeting if there is any meaningful
result for the WG members.

Ms. Moon added that the APEC hosting economy of the next year is Chile and therefore next
WG meeting 1s likely to be held in Chile. During the APEC PPSTI meeting which was
held previous week of the symposium, Ms. Moon discussed with the APEC delegates from Chile
that APCS to be held as one of the APEC meeting series next year. Ms. Moon also mentioned that
APCC will closely work with DMC for hosing next year' s event.

Mr. Maiha, as the Chair of APCC WG meeting 2018, officially closed the meeting by
appreciating APCC and all the members for participation.

37



