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Executive Summary

Due to global warming is constantly changing our lives. In order to adapt to these
environmental changes, it is required to provide continuous climate prediction information to
be used in various fields such as agriculture and water resources. since the use of
forecasting information is based on observational and climate forecasting data, the basic data
for research should be provided in a variety of ways.

The climate information service is provided by APEC Climate center web-based
information service such as seasonal forecasting information, sub-seasonal forecasting
information and climate monitering information through the web-site and there are systems
that provides data sharing and analysis tools such as ADSS (APCC Data Service System),
CLIPs (CLimate Information Processing system), OpenWPS (Open Web Processing Service),
CLIK (Climate information TooKit), ESGF (Earth System Grid Federation) Data Node. ADSS
provides original data on produced, collected and processed climate data produced by APCC,
CLIPs is service that extracts and provides on necessary information about the region,
variable, and period set by the user. also, OpenWPS is service that provides masking
information based on Geographic information for extracting a user’ s desired area. CLIK is
service that supporting down-scaled forecasting information and prediction information applied
multi-model ensemble forecast methods. finally, ESGF Data node is service that CORDEX data
sharing and distribute for world wide produced in KOREA

To improve this service, Multi-model Ensemble Seasonal forecast information service was
expended through the representative web-site of APCC and improved Korean web-site for
domestic user. and to provide clear information, the data service system was revised and the
file names were improved. also, web-site was improved to support detail information of
individual models and multi-model ensemble seasonal forecast data on the system. detailed
forecasting and regression of individual models were improved on CLIK. furthermore, ESGF
data node was established duplexing system for publishing CORDEX-EA data to global.

Users need to improve the information service for user convenience through the
diversification of the requirements for climate information service and the development of
information delivery technology. Advances in information delivery technology make it possible
to provide a variety of services, and the role of the APEC Climate Center is growing with
the participation of the United Nations. by various climate information services, convenience
of information provision, security vulnerability security, we have established a stable system
and improved user convenience.
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1. General Procedure

Operational seasonal forecasts are conducted at APCC four times one year, The data flux for the operational procedure is presented in Fig 1.1,

Onginal dynamical model data including forecasts and hindcasis are firstly coliected from the model holder in APEC members. Then these data need
standardization which make the similar format for these model data These data are stored in each file with only one variable, one eénsemble member
and one month. Mext, quality check procedures are performed for the forecast data. Only these data passing the quality check can be mixed with
observation data, and these composite data are prepared as the input data for APCC MME procedure

APCC produces seasonal forecasts of precipitation, TB50, Z500 applying five methods

1. CPM — Coupled Pattem Projection Methed,

2. SCM - simple composite of bias correcied model ensemble means

3. MRG - multiple regression based biend of model ensemble means

4. SSE - multiple regression on leading PCs (Synthetic SuperEnsemble)

5. Probabilistic — position of the forecast POF in respect to the hislorical POF

All the above forecast results and hindcast skill will be plotted in graphics. These graphics are prepared for APCC Cutlook

In Mutlaak iIntameatatian and dsesdintian A ClahallDaaianal afadicrtian will ke mada dananadinn An tha ahais faracaete Than thaes fararast infAarmatinn

Figure 1. The description web-site for the Multi-Model Ensemble seasonal forecasting models,
which has been in service since 2006.
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Figure 2. The ADSS provides data to users using methods FTP(File Transfer Protocol) and
OPeNDAP (Open-source Project for a Network Data Access Protocol).
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Table 1. Data configuration serviced on the ADSS.
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Figure 3. The data usage status of the ADSS was analyzed using the user statistics system in
APCC.
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Table 2. The status of data was analyzed on ADSS.

e & Atz 713H(d)
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NOAA-OLR NOAA Outgoing Longwave Radiation A& 1986~%1 &

TMI TRMM Microwave Imager 73 At= 2006~2015
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Figure 4. The data structure was analyzed for MME data serviced by ADSS.
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Figure 5. The filename was analyzed for Seasonal forecast data serviced by ADSS.
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Figure 6. ESGF system has consisted two Servers and one Storage sets and that Storage has
set the RAID6 type.
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Figure 8. ESGF nodes of different complexity.
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Figure 9. Interface of the user statistics system at APCC.
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Figure 11. CORDEX-East Asia phase 2 data structure produced.
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Table 3. CORE Variables - 1st Priority (MANDATORY Variables) O@

frequen )
output . aggregati
] units cy long name standard name 1h 3h day
variable on n
[1/day]
Near-Surface Air  air_temperatur
tas K 8 i o 0 ©
Temperature e
Daily Maximum Near-
. . air_temperatur
tasmax K 1 i Surface Air o O
e
Temperature
Daily Minimum Near-
. . . alr_temperatur
tasmin K 1 i Surface Air o O
e
Temperature
kg m-2 recipitation_fl
pr & 24 a Precipitation P P o 6 6 o
s-1 ux
) ) surface_air_pr
ps Pa 8 i Surface Air Pressure e o o
essure
Near-Surface Relative relative_humidi
hurs % 8 i L e o o
Humidity ty
Near-Surface Wind
sfcWind m s-1 8 i wind_speed e 0 ©
Speed

surface_downw
Surface Downwelling  elling_short
rsds W m-2 8 a o ] e 6 o
Shortwave Radiation wave_flux_in_a

ir

a: averaged over output interval (in model)

I: instantaneous

c: cumulative over sampling period

number: minimum samples per day if not averaged over interval
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Table 4. CORE Variables - 2nd Priority (Highly Recommended Variables)

freque
output . aggreg mo
] units ncy i long name standard name 1h 3h day
variable ation n
[1/day]
. Daily Maximum
sfcWind ) . .
m s-1 1 i Near-Surface Wind wind_speed o
max
Speed
Surface Downwelling  surface_downwelling_l
rlds W m-2 8 a o o e 6 o
Longwave Radiation ongwave_flux_in_air
Surface Upward Latent surface_upward_la
hfls W m-2 8 a o 6 o
Heat Flux tent_heat_flux
Surface Upward surface_upward_se
hfss W m-2 8 a ) ) e 6 o
Sensible Heat Flux nsible_heat_flux
Surface Upwelling surface_upwelling_sh
rsus W m-2 8 a o o e 6 o
Shortwave Radiation ortwave_flux_in_air
Surface Upwelling surface_upwelling_lo
rlus W m-2 8 a o o e 6 o
Longwave Radiation ngwave_flux_in_air
kg m-2 ) water_evaporation
evspsbl 8 a Evaporation o 6 o
s-1 _flux
kg m-2
mrro ] 1 a Total Runoff runoff_flux ()
-
. Total Soil Moisture soil_moisture_cont
mrso kg m-2 4 i o
Content ent
. surface_snow_amo
snw kg m-2 4 i Surface Snow Amount ; ®
un
kg m-2 ) L convective_precipit
prc 1 a Convective Precipitation ) o 6 o
s-1 ation_flux
. atmosphere_water_
prw kg m-2 4 i Water Vapor Path o O
vapor_content
ua200 m s-1 4 i Eastward Wind eastward_wind e 6 o
va200 m s-1 4 1 Northward Wind northward_wind e O o
ta200 K 4 i Air Temperature air_temperature o 6 O
zg500 m 4 i Geopotential Height  geopotential_height e O o
ua700 m s-1 4 i Eastward Wind eastward_wind o 6 O
va700 m s-1 4 i Northward Wind northward_wind ® O O
ta700 K 4 i Air Temperature air_temperature e O o
hus700 kg kg-1 4 1 Specific Humidity specific_humidity e O o
ua8s0 m s-1 4 i Eastward Wind eastward_wind e 6 o
va850 m s-1 4 1 Northward Wind northward_wind e 6 ©o
ta850 K 4 i Air Temperature air_temperature o 6 O
hus850 kg kg-1 4 1 Specific Humidity specific_humidity o O o
ua925 m s-1 4 1 Eastward Wind eastward_wind e 6 o
va925 m s-1 4 i Northward Wind northward_wind o 6 O
ta925 K 4 i Air Temperature air_temperature ® O O
hus925 kg kg-1 4 1 Specific Humidity specific_humidity e O o
ual0Om m s-1 8 i Eastward 100m Wind eastward_wind e 6 o
val0Om m s-1 38 1 Northward 100m Wind northward_wind e O O

% 1st Priority ®<: 870

% 2nd Priority ¥4~ 3070
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(4 W=7} CORDEX-EA A ZAMHI2AE 3 AS5AE AFAA +=

2018'd CORDEXGolAlol #m AJAbHe]l 9 dlojy == &8-S FARZ g 3]odA
APCCel #+=3% ESGF dlolH o &84 Z71Ee f8l 4 =719 HAE B3
g disl =95 Atk. @A CORDEXFolAoF A5 E ESGFe| wjEZdt= =7t 7o)
stal 1x9] 749 CORDEXASE HlaEStA| R, dolAlo} o] 8 E FAOE AH| 238}
Aol T, &9 FHE F3 CORDEXBFOIA O ARAE T35S HFXEZE AT O 1
2 CORDEXAMH|2 g o) tha =u|elAd ot

<CORDEX-5A> <CORDEX-EA=>

Figure 12. CORDEX asia region domain of south asia and east asia.
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() MMEZ =9 o] w2 e 2de) JEPue FdoAE 53 AF

O 7€ T NEED AZGS FA2d Auj= &

APCCE# o] Z|(o]a} FEFollA NEERD A= A #YA HolAANA st Yt
d37e €8 FoRd S FESHA HHA AHl JﬂOIXIOH/H&— T5YE BAT FFo] Ha
o AHlz g o]ddl= o] 2ol 8718 RElg AMH|2 skl AAEH, ol S FEl
13749) #e} Rdlg £258 % itk Table 5004 B wpsh go] Wb mde AFA F7}
g 2 B=2oly wetae] BdS o|Fo] WA B=olth /|E @%%% 7@t mdy
ol A0l Abgol Hm Tk ol oyl Auz o) MG EH WAL VAP F
Yake] 2 g3tsieh.

Table 5. Service expansion of the individual model lists
Before (8) After (13)
APCC, CMCC, CWB, MSC, NASA, NCEP, APCC, CMCC, CWB, MSC, NASA, NCEP,
PNU, POAMA PNU, BoM, BCC, HMC, KMA, MGO, UKMO

AR Z Feimd 2o WARH wd FRAE Feli a&ax} #1179 4 om% %

9% + G AT 2L NG AEAAA A e

H]
Z7F ZeE) &} FH o) R oA AH]| 251 A} st EES AA
Azt FIAE ) YA SolAdN AYRD E5E
2 e mdg E2o 27} du} nddS Py oz EYsie] T °
93716l A9 HolHE AARE RuHos HEF Aol ABPOE WA
g 5 AT

MasA 2016122

© P AROSE WA SHBCHT METS 12, Fax I82-51-745-3949

=117 PEFEATEE © 2015 Copyright APCC All Rights Reserved

Figure 13. When the model used for the specific month is registered on the administration
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page, the model registered on the service page is displayed.
@ 29 AFAL AHlx A g

APCC FeRME AEnd st Bee
28 AFSHAL AU SR} 2I0L Sl e 3
Gt oyl A EAA uF AEAEE 2% hE AEEY B AN2E o §F &
1t

Table 6. Change of service policy for specific contents

Before After

Allow 1D Specific ID Login User

Forecast > Outlook > Individual Model Predictions
Forecast > SST > Individual Model

Service List

(Climate Information Services
> Seasonal Forecast) Verification > Forecast

Verification > Hindcast

Q@ TR FF3 AA

APCC ti= ?EH‘JP/] Ao HOIAE AL YA HA HolAE Hder FFHE 4
At S & 1270 HolAH, s HojA| o] dof 742 G 5078 HolA ek =& 71
N HelAZ A Hol At Table 7.2 F& Felf AA HolA FF3 Zzke] Hojx9) &
FEE9 o)A &7FS SA3 Aol Table 8.5 =& FE|H FHolA tidoz g Aol

o

e

A

AN

‘

.1

o

.ﬂ

Table 7. Result for web page response time and size check (English version)

Response | Size
No Menu .
time (ms) | (KB)
1 Climate Prediction 493 | 873.47
Climate Analysis and
2 ) 849 | 873.48
Modeling
i Climate Change and
3 Research Fields e g 653 | 1009.2
Research Application
Climate Informatics and User
4 _ 1089 | 924.22
Service
5 Publications Research Report 954 | 976.05
6 Paper 378 872.8
8 Information | Seasonal Forecast ENSO 493 | 878.06
9 . Verification Forecast 1999 | 876.96
10| Services Hindcast 721 | 949.83
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11 Forecasts 511 871.5
12 BSISO Forecasts Monitoring 371 | 884.26
13 Methodology 370 | 871.45
14 Applied Forecast SEA Fire and Haze EWS 685 | 872.77
15 Climate Highlight 312 | 875.66
16 Current Climate | Climate Indices 529 | 4229.45
17 Conditions Globgl | Drought /  Flood 1046 | 437371
Monitoring
18 CLIK 443 | 903.56
19 CLIPs 1730 | 871.39
20 ADSS 432 | 903.82
21 OpenWPS 344 | 871.38
APEC Climate  Symposium
22 APEC Climate | Information 262 87142
93 Symposium APEC Climate  Symposium 236 | 872.97
List
24 , . Seminars 481 872.6
25 International Academic ACUVlty WorkShOpS 959 872.52
Cooperation Outreach Program for
26 Outreach Program developu.lg countries 372 | 871.44
for developing Information —
o7 . Young Scientist Support 2107 873.3
countries Program .
28 Training Program 1146 | 970.41
29 Multimedia Events 1206 | 1150.82
30 Academic Activities 406 | 872.87
31 Newsletter 277 | 874.67
32 Media Cl 273 | 872.42
| 33 PR Brochure 283 | 872.19
34 PR Film 294 872.7
395 Annual reports 1147 | 1242.65
36 Social Media 796 | 915.92
37 APCC News 482 | 872.54
38 Notices Employment 276 | 872.49
39 Schedule of Events 657 | 874.35
40 Introduction 376 | 871.57
41 Message from the Executive Director 490 | 871.58
42 History 474 | 871.55
43 Organization 299 | 873.96
44 Board of Trustees 275 | 871.57
45| About us  FAPCC MME Participation Agencies 496 | 871.59
Science  Advisory Committee / International
46 2111 | 871.84
Networks
47 Partnerships 574 | 1090.53
48 Location 480 | 871.56
49 Etc Privacy Policy 675 | 912.71
50 Site Map 283 | 871.55
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Table 8. Result for

web page response time and size check (Korean version)

Response | Size
No Menu .
time (ms) | (KB)
1 71 &4 = 1186 | 921.99
2 o} 715N 1146 | 921.97
3 = E I 7| *Hsd T 1931 | 1061.18
4 - 71 &S S A 2 1230 | 976.65
5 . AT B LA 950 | 1025.63
6 SR = 823 | 826.59
7 Outlook 491 | 886.91
8 Seasonal ENSO 1306 | 1510.57
9 Verification Forecast 687 | 925.66
10 Hindcast 783 926.8
11 Forecasts 483 | 920.02
12 BSISO o= Monitoring 1617 | 1893.9
| 13 | Methodology 1334 | 1110.46
14 | 71$4 X A | Applied Forecast | SEA Fire and Haze EWS 1425 | 1480.49
15 ) Climate Highlight 786 | 924.18
16 )7 527 Climate Indices 440 | 921.94
= T Global  Drought /  Flood
17 o 370 | 830.07
Monitoring

18 CLIK 600 | 904.06
19 CLIPs 296 | 871.56
20 ADSS 416 | 871.56
21 OpenWPS 279 | 871.55
22 APEC 71$Al=Z | 7| A ZA Y 937 | 825.21
23 2] ZJ|ZAEAY T AE 764 | 967.67
24 s A vy 583 | 967.29
5| =Agy | HEES CEES 1373 | 1062.44
26 AL EAT 29 IMNEEd= ALAY Q) 485 | 919.94
27 ol 2 HeA A z=2OF 758 921.6
28 P 9% 2d w213 808 | 921.59
29 ojHl E 1215 | 1202.81
30 driHel e 198 | 921.38
31 T2d 1243 | 1017.38
32 Cl 563 | 967.11
33 B E 30 967 | 1189.99
34 | v oAl H TR I 1631 | 1088.05
35 TR A2} R 1A 1090 | 1359.21
36 HEAs 621 | 921.28
37 T 1014 | 1018.03
38 71312 422 | 921.31
39 A~ H o 652 | 919.92
40 APCCA2] 1041 | 921.06
|41 | FAAE | AgTa 690 | 921.01
42 A&FIL 753 | 921.01
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43 AAFYA 440 922.69
44 270 1093 | 974.62
45 A A 413] 919.92
46 A 700 | 919.9
47 B 466 | 922.38
48 T RICERERED
49 A4 (g7 o] A))

50 73 A 982 (#8113

51 R 4P 5749 577 | 919.91
50 | APCC 21 EERFRE 809 | 966.09
53 . IARE 499 | 919.91
54 e A oY A7 348 | 826.26
55 o] A3 1038 | 955.59
56 APCC HERd 4L Foir+ 873 | 1195.82
57 FFAE LS | FANES T 1099 | 1034.51
58 EERES 633 | 919.91
59 oAE 4 611 | 919.92
60 ARINA = 834 | 825.11
61 R 649 | 969.46
62 ARIZINAZL | BRI NAET ARFNEL)

Q of HFA
63 qazn | F 3 ol E i;ﬂfﬁg e —
64 ° o} °° B 803 | 918.56
=
65 o 481] 825.1
66 AL A A 1045 | 1019.11
67 AR A 1130 | 1069.77
68 MAARF T3 519 | 920.54
69 i FEAREAY7 7] AX +9-2F 461 | 919.94
70 ol v Y FHFR AR 1736 | 966.1
71 Ao E 412 825.21
Table 7. #} Table 8.914 HHA & & xo] AA #HolA FA BF3 7|&s TF3HA

g solAt Vlolth 712L % 28 27 oA 47 oA £ F4 9 BBad

IEE AASA ) #HolA §F HEHFS 5T BHEFS VES TF3AT. Table .04 E&

dhe} o] % Jle] WolAE $HUKEE JES FEHAW Aolx &L MBE 23

Figure 14.9} Figure 15.& % sjolx|o] hjat %4 =7 Afolee] Asolth H=s} Hz A

s} Fo 217 SAFOEM, BT N1EL FEHAEAS ¢ 5 A

Table 9. Processing results for pages that did not meet the lightweight criteria
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Before After

No Page Response , Response .
. Size , Size
time time

Climate Indices
1 529ms 4229.45KB 441ms 873.6KB

(English Version)
Global Drought / Flood

2 Monitoring 1046ms 4373.71KB 415ms 226.83KB
(English Version)

Test results : - http;//www.apcc21.org/serfindicdo?lang=en ! Test results : - httpy/Awww.apcc21.org/serfindic.do?
lang=en

ageSpeed Score Page Load Time No of Reques

Full Webp :_-....-_.......l
Page Size . B P
PisgeSpond Socde Page Lnad T o af Rogquests

&= SHH) HEEH=F)

Figure 14. Optimization result for Climate Indices page

Test results : - http//www.apcc21.org/ser/global.do? Test results : - httpsi//www.apec2l.org/ser/global.do?
lang=en lang=en

A H3(H) A& 3l(Z)

Figure 15. Optimization result for Global Drought/Flood Monitoring page
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B FolAol B A AN=E Frlelo

W BfolEo] ISR FA4o] Hol k. Figure 16.5 BW IE#0E FAH

71ze] APCC FHR 71F0E Arel FE Aolx s F2se] ulgo] Wit jREe
MES A
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APCC d & e = =& #ojAYddE 732 Figure 16.4 ¢ o= 2

49 HE&s
o] B x¢H =& HolAZF "iF-&Eol it Figure 17.= Figure 16.9] #Ho|A S =3 2
Aoty Edrt HA @v AfF BAY 54 @ E Astae dEE F23 Ade ¢

A5

2019 ~  SONDJF = m

Our seasonal forecasts are issued on the 25th of each month. In the case that the 25th falls on a weekend or
national holiday, they are issued on the closest workday.

= Deterministic Probabilistic s 3 <
Outiook MME Forecast IMME Forecast Deterministic Forecast

+ Qutlook

Figure 16. Before localization of web page (Korean version)
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Figure 17. After localization of web page (Korean version)

APCC Felfe H&AdE F2d 4% dolAz H&ol HE% Hgo] Hof gtk ol
S AAEE Folm FE dAolAe] BEHATE ANA BekSAc) BHH dAofo] wet
BFE A Mustes MYSHATh STt AgsHE BepeA ] dojzt FEe 7
F APCC rAYOR & A AL T AL Y& A A7, T2 21 Aole
AAo] Ho = AFole 9& #HoAE HEE SIEF A4 stk o] 7152 20199 10€
58 Ago] HE% MY Table 10.914 B ksl o] &g Fol HE dHolxe] v&

of Fat woAlE Ae & F AUk

o]

Table 10. Providing service according to user’ s browser language setting

Page views
Year / Month

Total English Korean Etc
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%) %)
3.730 1384
2019/08 5.726 612
Befor (65.14%) ©4.17%)
clore 3631 2041
2019/09 6.214 342
(58.43%) (36.06%)
2019/10 4250 2062 18 30
After (4851%) (50.77%)
2019/11 3752 1331 220 21
’ (35.47%) (59.16%)
E Au2A F3E YA I FH oA o= FolAo BHE AlgF A= 9 WE X 5
O|RE FUISIH AL, 7]F oS AR A" =9 HHEAHQ ‘HHT‘E A TSR FolAoF A Y o
F71eFR A dld Al == 4 HO} ZAANARE A)Zst =AHH

i,z ]7<41-i Y 120 vz ET Figure
o]

(o]
A7} F7} Hgich
2GS R T qanw 7EE il by
[ o ]
¥ K3
— o 9= 201900 118 Ol Yy
20199 128 - 20204 58 SOHA 0} A1 M e
e
< ; .
1. 2019 10H TR W { #‘ .

Figure 18. New contents service for East Asia
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Figure 19. Provide new service of Summary and Model Description page
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Figure 20. Merge four pages(CLIK / CLIPs / ADSS / OpenWPS) into one page(Climate Service
Toolkit)
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_34_



Brief Description:

- Global Precipitation Climatology Project monthly (daily) precipitation dataset
combines observations and satellite precipitation data

- Monthly: GPCP version 2.3

- Daily: GPCP version 1.3

Temporal Coverage:
- 1979-2018 (1996-2018)
- Monthly (Daily)

Spatial Coverage:
- Global

Spatial resolution:
- Monthly: 2.5 X 2.5 (degree), 144 X 72 (grid)
- Daily: 1 X 1 (degree), 360 X 180 (grid)

Data Format:
- Netcdf4 (Note that APCC HPC default version is netcdf3)

Acknowledge/Citation Information:
- Refer to full readme

Etc info:
- Leap year: Apply
- Missing data: -99999.f

Source location:
- https://rda.ucar.edu/datasets/ds728.5
- https://rda.ucar.edu/data/ds728.5/gpcp_v1.3/daily
- https://rda.ucar.edu/datasets/ds728.4
- https://rda.ucar.edu/data/ds728.4/netcdf

Local location:
- /apccdb/Observation/GRID/GPCP/Monthly (Daily)

(b ZAE™ e olA A

APECEH o]A 7} d&AH R HFTH Au2E FP3tH, ADSSE=
AT AR 28t= Alz"olth, 18]sle], A5l et GAdE e 53
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APCC MME: Multi-Model Ensemble Forecast(6-MON)

The APCC seasonal forecas! is based on multi-model ensemble (MME) prediction system and disseminated to
AFPEC member economics around 25th of every menth. Cummently, 14 operational centers and research institutes
from 10 countries arcund the world participate i the APCC MME operational prediction system by routinely
providing their predictions in the form of ensembles of global forecast figlds. The APCC's real-time aperational
forecasts are [ssued in both deterministic (based on ensemble mean) and probabilishic (basad on full set of
ensemble members) forms and more detalied descriplion of the methods 15 as follows

- Deterministic MME Forecast

The deterministic forecast is based on a simply average of bias-comected ensemble means from each model with
equal weight fo create a mult-model forecast. The ensemble mean anomaly forecasis for each individual model is
cakculated by their own climatology from the hindcasts

= Probabilistic MME Forecast The probabilistic forecast is based on an uncalibrated MME with model weights
being proportional to the square root of ensemble size, and a Gaussian fitting method for the estimation of the
lerchie-based categoncal probabilities, that is, the probability of below-normal (BN), near-normal (NN), and above-
normal (AN) categories with respect to climatolegy (Min et al. 2009) The procedure for the probabilistic forecast
consists of following two steps

1) Estimate the individual model probabliities: The upper and lower terciies are determined separately for each
model using their mean and standard deviation of hindcasts. Then, the forecast probabliity for each category Is
estimated as a portion of the cumutative probablity of their forecast sample associated with the category

Foracast POF

o0 % | 9a% | 8% .o

Iy Ls

Thee upper tercile: x = p + 0430 AN probabiity Tor abowe normal condition
The lowar lercha; %, =1 - (430 MM probabiity tar near normal condibion
W e 0 48 76 et B L e of I HrekE) BIrEe, oY BN: prabatility for balow narmal condition

2} Multi-model combination The forecas! probabilties for each model are averaged logether with model weights

Figure 21. Improved the data description web site about Multi Model Ensemble forecast.
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1 APCC Seasonal Forecasts

The APCC seasonal forecast is based on multi-model ensemble (MME) prediction system and disseminated to APEC
member economics around 25th of every month, Currently, 14 operational centers and research institutes from 10
countries around the world participate in the APCC MME operational prediction system by routinely providing their
predictions in the form of ensembles of global forecast fields (More information on participating models).

The APCC's real-time operational forecasts are issued in both deterministic (based on ensemble mean} and
probabilistic (based on full set of ensemble members) forms and more detailed description of the methods is as follows

+ Deterministic MME Forecast

The deterministic forecast is based on a simply average of bias-corrected

C ensemble means from each model with equal weight to create a multi-model
forecast. The ensemble mean anomaly forecasts for each indmidual model is
calculated by their own climatology from the hindcasts,

+ Probabilistic MME Forecast

The probabilistic forecast is based on an uncalibrated MME with model weights
being proportional to the square root of ensemble size, and a Gaussian fitling
method for the estimation of the tercile-based categorical probabilities, that is, the
probability of below-normal (BN), near-normal (NN), and above-normal (AN)
categories with respect to climatology (Min et al 2009). The procedure for the
probabilistic forecast consists of following two steps.

Figure 22. Improved the description web site about Seasonal forecast data of APCC.
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* Home = Climate Information Services > Seasonal Forecast > Model Description

Model Description

P . Y """-\\ ',"
(=) (f) V)
- S o

The information of 14 climate models participating in APCC MME forecast Is listed below The information can be changed if the
comesponding operational model is modified

Download PDF

APCC BCC BOM CMCC CWwB HMC JMA

KMA MGO MSC NASA NCEP PNU UKMO

1. Forecasl System:

Organization Korea, AFCC

Sysiem name SCoPS (Seamiess of Coupled Prediction System)

First operational forecast rum from APCC Now, 2017 (for 201 TDJFMAM)
2. Model Description: Reference
Atmosphenic model and resolution(top) ECHAMS.3 T159L31 (10hPa) Roeckner et al. 2003
Ocean model and resolution POP2.0.1 0.3-0.5% 1.0 deg, L40 Smith and Gent 2002
Land surface model and resolution ECHAMS.3 Roeckner et al. 2003
Sea-ice model and resolufion CICE4. 1 Hunk and Lipscomb 2010
3, Initial / Boundary Condition: Forecast Hindcast
Atmospheric mitial condiions 1D nudging CFSR 3D nudging CFSR
Land surface (nitial conditions Clim Clim
Soll moisture intial conditions Clim Clirn
Snow initial conditions Clim Clim
Ocean intial conditions EAKF CFSR S5T & ARGOTIS EAKF CFSR 55T 4 ARGO TIS
Sea-ice Initial condiions Pradicted Predicted
SET boundary conditions (if tier-2) NIA NIA

Figure 23. Improved the description web site about Seasonal forecast models of APCC.
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2019 - NDJFIA -

Our seasonal forecasts are 1ssued on the 25th of each manth. In the case thal the 25th falls on 2 weekend or national holiday, they are issued on the
choseast waorkday,

* Summary
Climate Outlook for November 2019 - April 2020

(lssued: 24 Oct, 2018)

= Dunng September 2019, ENSO neutral conditions persisted with weak negative sea surface temperature anomalies over the central and
eastern equatorial Pacific

The latest APCC ENSO outlook suggests the probability for ENSO neutral conditions is likely to be dominant (~73%) dunng November
2019 - January 2020 and the probability for neutral conditions is likely to gradually decrease to 51% through February — April 2020.

= Positive temperature anomalies are likely to prevail over the North Pacific (excluding the central and eastern equatonial areas), southem
South Pacific, westem Indian Ocean, Arctic, Eurasia (excluding central Russia, India, Central Asia, and western China), and southem
Afnca for Novemnber 2019 — Apnl 2020.

= Above normal precipitation anomalies are predicted for the western indian Ocean and the off-equatonal North FPacific, while below normal
precipitation anomalies are expected for eastern off-equatorial South Pacific and eastern Brazil for November 2019 — Apnl 2020, Near
normal precipitation anomalies are predicted for the central and eastemn equatonial Pacific and the Sahel for the same penod.

[0 0§ Ionieeieaiasieeg § J |

Figure 24. Improved the web site about Seasonal forecast outlook in APCC.
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AFYRAA AAT e FALY, AR, ABTFE BHS T3} ADSSAA A
Mzska Qe 48 BAT due BAG d9E EgE AMgee AAskg.

O A4 BA £4
@ 24 A3

ADSSAE 2] AHgat BAE BAF A, AeFe] A F107)9 wolE A FolA 9
50%(191-591)7F k9] 50%(691~109) Azl wla) oF 90%°] A4ES HAoH, AEFrE A
509k S SO%AR) e o O7ne] AHEE 2l ) S0teol KIHE ARE AgEo
S Wee o T AL Ry WERAYFE AP ST AEURd AE,

12]31 CORDEX-SEARA| 97| &2t 5, NCEPZH%@, AaE ALl Aoz IotEd. olE A
BE APCCOlM AASAY AZFESd Aulashs ARE ASASL RN T S
APCCO) #AEE A43t1 e ¢ + Atk

Table 11. Results of file transfers and transmission volume analysis provided using OPeNDAP
and FTP between 2018 and 2019.

20189 14 ~ 12¥4

OPeNDAP s s FTP A& A&
MME 443,818 26GB INDV_MODEL 102,185 332GB
INDV_MODEL 89,354 11GB CMIP_CAT 6,424 112GB
CORDEX-SEA 78,147 22'7GB MME 1,246 1.42GB
NCEP 50,415 7.53GB CMIP5DB 822 301GB
T™MI 29,074 45GB CORDEX-SEA 361 90GB
NCEP_SFC 12,481 9.14GB NCEP_SFC 38 511MB
NOAA_OLR 3,704 1.21GB NCEP 11 85MB
GHCN 3,172 40MB GPCP 5 392MB
QuikScat 2,270 1.42GB NOAA_OLR 3 28MB
GPCP 1,024 1.03GB QuikScat 1 15MB
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20199 1€ ~ 4¥
OPeNDAP R&5 FTP s
INDV_MODEL 147,793 & INDV_MODEL 48,835 CIES
CORDEX-SEA 15,358 X975 CMIP_CAT 4,045 7155}
MME 45,241 CES CORDEX-SEA 3,525 K978
TMI 8,869 HE MME 1,623 &
NCEP 3.814 S CMIP5DB 85 715.W5}
CNEP_SFC 3,258 HE NCEP 26 "E
GHCN 1,990 HE NOAA_OLR 12 S
NOAA_OLR 1,003 S NCEP_SFC 5 nE
GPCP 395 nE
QuckScat 291 O=E

@ A<

ADSSSI A AFsHE ARe] AHgA BA BT A7HE EE F1079 dolE A FolA
319 50%(691-109)e) ARE 10%9 AE8F 3%e] WEEL B AL ARE ALaA o
oogt AR 2 WOEAL ALE0] & Y 642 AdelZAT) ALY, 64 2

I~

= F9

Elxd oAE 285, 7831 CORDEX-SEAZAE, NCEPAIEE tjAte 2 Aulx Z3E 93 A+
544 PSS AP AR AMEEET ol Are XA, A/FAS HUEska v E
QEo g stHEHE AFEAEY 2o A5E AASH Au|2e Udoz Ao

@ AR BA
@ 24 A3

ADSSA 9] A 5l &S &A% A, A&HH
Ao 52459 CORDEXA 97| A8 E =
AMu| oA HEEA] AH|27F BReA] 2 THAE A
| 27F FQdkA] & AHl: FADFSE 7|ES A
NOAA —1]3 Clipped CMIP59] 7%, APCC9] 713 RUEHH A|2=(CMS)3} APCCEREAHE
FAAMS A5E AFstar qem, TMI, Quickscat, UDAE & A5AA7|HAA BibS F
@43k A Rie ARE 38t AlgskA $a RIF Y holBHejgd §) J3 HHE A
38tal Itk GPCPe} GHCNe| A2E A&H2Ql Aol o]f A gloy ARgEo] il Ak

2] k31 HETE A A
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Z1FAN A AAAH] 27 o] F R 31 9lo] ADSSE 53 o5 AH|AE AHl A §8S AJHAT) AL
W 2ATAE A= APCC_ DB A2AH Z7He Ed] An|2stn 9o 9JRAquH o= B2dQ
3 Aow BAET
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@ 7Rt

ARG BAARE BAM Do AR EA AN BN NFOE AUz A&, A
MaFA, @AE 299 30508 YAt ANz A% 2§ TPY AREL AR
THE AUl BelP AgA AFAUZE AL Aulz FA 1§ ARES Mul
AR AR BE A Auze] Hed IFS T 5 AE AN QYT Aol o]
A @AH 29 1F ABES AT Y Az thAME AT L ARE Au
40 olfd WA M 2E ALHES Hofshect

Table 12. Analysis Results of data status on provided by ADSS.

w5 A& 71ZH4) Atg 371 24 y&
MME(6MON) 2008~ Af 4 (Uf) ARAY S e, 12¥F Ze
MME(3MON) 2008~ Af 4 (Uf) ARAY S e, A2VF Ee

IND_Model(6MON) 2008~ XY a4 () AledY 24 Ba, A8 2R
IND_Model(3MON) 2008~ A} =) AedE £ Be, 12U 2
NCEP-R1 1979~ R} dE ()
# CMS #Ata AlF
NOAA-OLR 1986~ Af A4 ()

TMI 2006~2015 oas Are3AE BT
QUICKSCAT 2006~2009 g Atar3i B

GPCP 1997~2008 gy Dail, Monthly

GHCN 1880~2008 44 DailyAt & 34t
UD 1950~1999 =L AT RAAE BT
IRI dF2 FH
CORDEX-SEA25 2021-2100 aE AtedY 24 He, FRUY 5Ee
CORDEX-SEA50 (1971-2005) a4 AAdY 4 Ha, 12H7 28
Clipped CMIP5 12%7096:2201%50 U AIMS Atg AlE, 12974 e

@ AsETZE 4

@ B4 23

ADSS Az AHI2= F2E £4% A3 gFEE ¢FE AddS 9 fEED JFAE=
o3 2 BAAAT vusith AA, € AdE AR Fol AFEe dEHYH =d o

dEL7 22 HANA AFHD AU =4, € 4 "o EASAEUUN)S} Al-Y
= FFAEJJA, SON7F =23t AUk AR, A5 319 g gD £A7F Hemd- gak
|

S
Ao

9 - LA T 02 o] Qo] Ax-gddHe] AwtAHR]l &A1 UEA FAEHY Atk A,
MME(3,670¥), Individual(3,671)el] 3t 21 a7 T34 FAES Ut gAA, o ol

4 ARRA ke wdd] U@ Aulzsl abE AnsfT Ao olEd EAE ALAT ®
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= guEe] 74L oldsk Rad BAno R oW A8l @Al o7t ol HTk

{57]{% 71_,_] 4 Maonthly data
1 ] .'... [N """""I""T"""_""""‘: ]
FORECAST —— GAUS -+  JUN —}4— 2018 b1 L
| E If : I : | o | Seasonal data
APCC_MME e - : i ; 5
(6-MON) ? 2[:-181}1 tar.gz || 4L~I 1A pt 2018
i : B 1 | : [
HINDCAST If q —:—-— SON it 2018
| suschesz =v | mede i l i l
FORECAST —H— APCC M+ JUN 4 2018  H- :
| : | : | : | |
INDIVIDUAL [ | | | I
(6-MON) H 201801 .tar.gz | l l l l
| : | | | |
HINDCAST | | | [ | |
| mEmgsbpasny  mEass | AEEME | |
| | | | |

Figure 25. Results of data structure analysis Serviced by ADDS.
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ADSS ABAM 29 ARASE ARTRE B 39 UdEest EA4sE Tl gl
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2o Aol EAsE 4ENACE) I =Y tdEs 1n 98 o Qe EdSAw
JUN)2F Al S HaARUJA, SONE EEste ot Au| 28tz gt hEud A2 30)
BYaY Aol 4AsE Pobw HEsA

I X2 E ez 715
[ I i J}__ ——————————— i |
FORECAST —+— GAUS + JUN  ji— INDIVIDUAL —j— APCC-SCOPS H=  JUN :
I : I : i | | Apcc-cssm3 }i : !
| | * | |l_.-______; ________ M |
| (=2 | TrEAEAr I | | |
| | I | mewusmesy | xsesz |
| | | | | |
I | | I I I

Auel oh¢l HAEY w47 Heud- A4dE - AAIE 0w TAHC b BE
o AgAES BYY AdAS =Y See] ANgEE RS AT Yol dPse
BdE BF ZE Ao ESAAINESE st B, O o] ALEZA v B g A
H 27F g2 253 e £A4A1F afdstr] e Adite]l STEAT stoete AHEH S
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2]
Ao Ath(FA ToE 2de F& FHNZ 7))
Table 13. Results of model in seasonal forecast data whether production continues
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MEn2 osRd 8=

INE AZAF 6718 AZANS INE AZAF 671E AZANS
APCC, BCC, CMCC,
CMCC_SPSV3, COLA, CWB,
GCPS, GDAPS_F, GDAPS_O, APCC, CMCC,
GAUS GAUS
GLOSEA5, HMC, IR, IRI_CA, GLOSEA5, MSC,
SCM SCM
IRIF, MGO, MSC, MSC_CANCMS3, . asE
MSC_CANCM3, MSC_CANCM4, | MSC_CANCM4, NASA, VRG VRG
MSC_GEM, MSC_GM2, NCEP, PNU, POAMA, SPM Spu
MSC_GM3, MSC_SEF, NASA, SINT, SUT1, UHTI1
NCC, NCEP, NIMR, PNU,
POAMA, UKMO
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/MME/6-MON/FORECAST/SCM/JUN/2019/2| 421
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Figure 26. Results of file name analysis of seasonal forecast data service provided by ADSS.
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12k VAR_MODEL_CABINET_{SYYYYHMMM} LTTYPE FLAG(_SSS).nc
29k VAR_MODEL CABINET {SYYYYHSMM}-{EYYYYHEMM} FLAG( $$S).nc

Table 14. Variable name definition for generating new file names of seasonal forecast data.

VAR LR Prec, t2m, sst -
MODEL Z1%edy / MME 7|9 APCC-SCoPS, KMA-GloSeab, SCM, GAUS, -
CABINET o|& Z£%& (forecast/hindcast) Fest, hest
SYYYY & AIAF A= 2019

MMM ol AR 4 (F29) JUN

SMM A% Al 4 (A1) 06
EYYYY & £3 dx 2019

EMM a% & ¥4 (27D 11
LTTYPE Lead time Q1A% 3MON/6MON

FLAG dy A / AR A QAE Monthly / Seasonal_mean

SSS AR+ JJA

T oA ke AEste] UA Holge] A 45t L aWe P Aol WA 2
Al A=A AN AN FHE A ghe] oleje} ol AFUEE YAt )
Mud qEAE7 DERAGFE ALASARE Aol U REe AERDES Fu7]@
= @ =g shtel Z@eld tE mUE AT F Qo] of® muo] of| 7]kl A

W ool A HE F7HshGTh APCCE] 29 20199 ol ol
= = SCOPSEE & Alg3}e] APCC-CCSM3<2} APCC-SCOPSEh=
Bl ol EASA Hrh thk, ANAEsL Th2r] wWEe] shte J@elA] T A mdo]

2 #zsie] Agsts AL BAY 5 ok
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MME

FORECAST — GAUS | JUN

prec_GAUS_Fest_2019206-201911_Monthly.nc
prec_GAUS_Fcst_201906-201911_Seasonal-mean_JJAnc
prec_GAUS_Fest_201906-201911_Seasonal-mean_SOMN.nc

HINDCAST —{ GAUS | JUN
prec_GAUS_Hest_198306-198311_Monthly.nc

prec_GAUS_Hcst_1%98306-198311_Seasonal-mean_JJA.nc
prec_GAUS_Hest_198306-198311_Seasonal-mean_SON.nc

INDIVIDUAL
FORECAST — APCC-SCOPS — JOUN
prec_APCC-SCOPS_Fcst_201906-201911_Monthly.nc
prec_APCC-SCOPS_Fcst_201906-201911_Seasonal-mean_JJA.nc
prec_APCC-SCOPS_Fest_201904-201911_Seasonal-mean_SON.nc
HINDCAST — APCC-SCOPS —f  JUN

prec_APCC-SCOPS_Hecst_198306-198311_Monthly.nc
prec_APCC-3COPS_Hest_198306-198311_Seasonal-mean_JJA.nc
prec_APCC-3COPS_Hcst_198306-198311_Seasonal-mean_SCN.nc

Figure 27. Data samples for appling new file name rules of seasonal forecast.
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Figure 28. Development of file management program for interfacing between ADSS and AFS

@ AMnxE ABAF
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o
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Figure 29. Final selected data to service on ADSS webpage.

@Az 7= WA AF
A% 438 HUBY 2L Agste] AFRYS YA 64U D RAYIE A

_47_



2o ol W, BE, AZER, 712k 4R 5 2R3 eS| FAPo T wel

B4 A ST 5 A=S AHAT

Contents of /MME/6-MON/FORECAST/SCM/JUN

Last Modified Size DAP Response Links Dataset Yiewers
2019-11-05T08:17:33 254288 ddx dds dac info html rdf viewers
2019-11-05T02:1T:3 43948 ddx dds das info html rdi yigwers
2019-11-05T02:17:25 4348 ddx dds das info himl rdf viewers
2019-11-05T02:17:35 254292 ddx dds das info hemel rdf viewers
2019-11-05T02:17:32 43952 ddx dds das info hiel rdi viewers
2019-11-05T08:17:26 43952 ddx dds das info himl rdf yigwers
2019-11-09T02:17:28 254292 ddx dds das info html rdi ylgwers
2019-11-05T02:17:30 43952 ddx dds das info html rdi vigwers
2019-11-05T02:17:24 43952 ddx dds das info himl rdf igwer
2M9-11-05T02:17:29 254296 ddx dds das info htel rdf viewers
2019-11-05T02: 17231 43956 ddx dds das info html rdf yigwers
2019-11-08T02:17:26 43966 ddx dds das info himl rdl vigmers
2019-11-05T02:17:29 254280 ddx dds das info himl rdi vigwers

prec SCH_Fest 201 206-201211 _Seasonal -seanJJA.nc ANG-11-05T02: 1731 43940 ddx dds das info himl rdf viewers
prec SCH_Fest 200 206-201211_Seasonal -sean. SON. nc 2019-11-05T02:17:25 43940 ddz dds das info html rdi viewers
prec.SCH_Fest_201306-201311 Monthly.nc 2019-11-08T02:17:36 254304 ddx dde das info htw) rdf sl
prec SCH_Fest 200 306-201311 Seasonal —aean. Ik nc 2019-11-05T02:17:33 43964 ddx dds dac iofo hiel cdf vigwers
prec SCM_Fost 201 306-201311 _Seasonal-sean SO, nc 2019-11-05T02:17:27 43964 ddx dds das info himl cdf vigwers
prec SCH_Fest _201406-201411 _Honthly.ng F019-11-05T02: 1 7:36 254304 ddx dds das info himl rdf vigwers
prec SCM_Fest 201406-201411_ Seasonal -sean. JJA.ne 2S-11-05T02:17:33 43384 ddx dds das info hiwl rdf viewers
r F ~201411 n i A019-11-06T02:17:27 43964 gdx dds das info html rdf viawer
prec_SCH_Fest_200506-201511_Monthly.nc 2019-11-05T00:17:37 264308 ddx dde das info htel rdf viewers
erec. SCH_Fost 201506-201511 Seasonal —aean.Jlh nc 2019-11-05T02:17:33 43968 ddx dds das infp bl cdi yigwers
prec SCH_Fest 201506-201511_Seasonal -sean S00.nc ZNS-N1-05T02-17:27 43968 ddx dds das info himl rdf vigwers
prec.SCH_Fest 201606-201611 Monthly.ng 2019-11-05708:17:35 254296 ddx dds das info html rdf vigwers
prec SCH_Fest 201606-201611 Seasonal -nean.JJd.nc SDIS-11-05T0R:17:32 43956 ddx dds das info himl rdf yigwers

Figure 30. Finalized file names and service formats on ADSS.
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@) &9l 1FAR 8= (Climate Information ToolKit, CLIK)9] /W@ =d XA3 4 &5
A, AR 2 B MA € Jes €8 das AA

Oh NERE ARE LT ZAE A 7% 371

Nzl s A= Az oA MME ABTHE A8d AAs o3 Az Ag
% gglon o8 Axste] MMES] AgHE AR AR =3 F&H AT o= ARS
AZFOZA AAE OUR o2 FRE A 5 YT Boh AHT w3 ARE A4

g 4 QlHFigure 3D).

LR RLLRGN T

e : — - . i

Figure 31. An example of downscaled forecast using MME data only (left) and downscaled
forecast using individual models and MME data together (right).
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Figure 32. An example of regressed pattern of predictand onto predictor (Ieft) and regressed
pattern of predictor onto predictand (right).
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Figure 33. Training Workshop on CLIK with experts from Department of Meteorology of

Sri Lanka
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Figure 34. Training Workshop on CLIK with experts from Dirreccion
Meteorologica de Chile and Chilean Agricultural Ministry
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Figure 35. An example of inconsistency between grids of PMME and HSS fields (left) and
consistency between them (right).
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JOB ID 2730 CREATE 2014-12.22 15:36.27
PREDICTION ID 204851 UPDATE 2014-12.22 161208
LEAD MONTH 3 YEAR/ SEASON 20142
VARIABLE T850 METHOD Probabilistic (GAUS)
PROVIDERS APCC BCC,COLA CWB HMC IRIEMGO,MSC_CANCM3, MSC_CANCIM4 NCEPPNU POAMA
JOBID 9643 CREATE 2019-08:21 19.06:22
DOWNSCALEID 8696 UPDATE 2019-08-21 19.04:36
PREDICTAND PREDICTOR
YEARISEASON  2019/8 TRAINING PERIOD 1983 / 2005
PREDICTAND PREC VARIABLE ssT
DATASET Korea 60 Stations [ID:2] MODELS APCC MSC,NASA NCEP PNU,POAMA
STATION 1 Stations REGION Lat 5~30/ Lon 160~240
SIGNIFICANCE LEVEL 5%
MINIMUM PATTERN SCORE 03

BUSAN / 2019AS0 / PREC / SST
DESCRIPTION

Figure 36. An example of “My Page” page showing only a job number (left) and a job
number and job description together (right).
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Figure 37. In order to stable operation ESGF data node, it applied server clustering method
whose “Active-standby” technique
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Figure 38. Web server logs of ESGF data node to use the user access statistics
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Figure 39. The statistics system web interface of ESGF data node access.
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Figure 40. CORDEX-EA Data files have to comply with the NetCDF format.
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Figure 41. ESGF data node checks the files before make meta data from original files.
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Figure 42. In order to publish CORDEX-EA data, it must make thredds configured in XML
format.
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Figure 43. ESGF data node publish the CORDEX-EA data to ESGF index node.
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Figure 44. User can find the CORDEX-EA data every Index nodes.
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Figure 45. International workshop on CORDEX East Asia in Jeju island in April.

_61_



@ International Conference Regional Climate-CORDEX2019

2019 10€] F= wlo]FHoA ICRC-CORDEX2019 (International Conference on
Regional Climate - Coordinated Regional Climate Down-scaling Experiment 2019 )= i34 %=
A7) TR} SEAHI 20 2HE BtE Vend @ A6 &, AR FY 75 713
A&S FHoZ 3duit} JlF == CORDEX =A] A 204 APCCE ESGF HlolE Lo
ek W& E3xet AFFEE MIdAsATh o] dHH2oA WCRPY F8o Z2ZAE( GEWEX,
APARC, CLIiC, CLIVAR ) &7t A H4Ast, 7| $0ste] d3F 59 =Ed®7F JgEAoH
14709 =mQle® 49 CORDEX ¥ #H=7HEURO DomainE TAHCLE d=, 5, I
2, olgg ol 2ddloA 2 FAAEo] 7P wken oz st A Y(Africa Domain)# ol
w 2] 7HSouth America Domain), dolAlo} A ¢(South Asia Domain) 1831, F=, =, Y Eo]
Z3tH FolAlo} =F7HEast Asia Domain) % 3]l ch.

o] AH Ao “CORDEX-EA A He| ESGF dHlolg =te} & A" & FAE 3,
DoAAA S st on & 81 Sta=io] dxHAJT. DoAAA A CORDEX-EA HofE| Al
Blo] #g3 &9y CORDEX-EA #A8E W3t ESGF HolE =t T3, Hlo|HE )

.

o dot

37 913 vlelblolE] AW, 123 CORDEX-FA A22 83 $£89d7 AxSol
BHoH g dolo} gHuFE Y. CORDEXARE A H|23517F 91 ESGF dlolH
RE TEE ofAo} AelA s JFMEATME G FHe] APECTIFAE NN &9 F
o] Z]qk, CORDEX #l& A Ho] A= T2HCCCR: CORDEX-SA, APCC: CORDEX-EA) -&o}Alo}
Aol t@ Mul APCC ESGFHlolEl :E7b §93ke] FolAol 71T A% Auz e 7
%9 BER AU, 30| FelE FE87] 9% WAL AT E#, ESGE Holg w&
g 9% 292 9T AT FIAYYY FFNV B 29 slol=eel HPsm ZY
B3 ESCFel 944 slwsln ke Aulz A3 RE2d AaAYe EFHo B8
317) 9% AT s1ol tal B@eha G5 Aul g sl Eolshyn,

Figure 46. International conference Regional Climate CORDEX 2019.
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