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Executive Summary

The Asia-Pacific Economic Cooperation Climate Center (APCC) has been making
continuous efforts to enhance the value of climate information utilization in the Asia-Pacific
region. APCC develops various climate information services and provides them stably through
an online platform, while constantly improving and conducting user support projects to expand
the usability and applicability of climate prediction data.

To ensure systematic and stable operation of APCC climate information services, an
operational and reporting framework based on annual plans has been established, with
strengthened management through continuous service monitoring. Additionally, in response to
the rapidly changing information and communication technology (ICT) environment, APCC has
been continually revising and improving its services, while consistently performing service
security enhancement tasks to address various security vulnerabilities.

APCC is working to provide users with a consistent service environment by gradually
integrating individual climate information services into a climate information service platform.
Through this effort, APCC climate information services that provide climate data, processing,
prediction, and verification information are being expanded into a single integrated platform
service.

As part of these efforts, APCC has carried out the sub-project “Operation and
Improvement of Asia-Pacific Climate Information Services® under the sixth phase of the
Asia-Pacific Climate Information Service and Research Development Project. This project was
conducted with the goal of “Building a Next-Generation Climate Information Service System
to Enhance Climate Information Utilization and User Support,” was conducted from 2022 to
2024, achieving the following key outcomes:

In 2022, online tutorial services were developed to enhance user support, and an
itegrated authentication system was established to improve user convenience in authentication.
It also carried out stable operation and improvement of APCC climate information services.

In 2023, APCC constructed a dynamic climate information display homepage to lead
climate information services. This homepage has a foundation that can be integrated with the
platform and also built a prototype of mashup services.

In the final year of 2024, APCC completed the construction of an Open API package
based on the integrated climate information service platform and the development of mashup
services. Through this, APCC achieved the goal of building a dynamic climate information
service for strengthening climate information utilization and user support.



Based on these accomplishments, APCC has been promoting the exchange and
dissemination of climate prediction technologies and strengthening user support through
domestic workshops aimed at increasing domestic contributions. Through these initiatives,
APCC is contributing to further enhancing the value of climate information utilization in the
Asia-Pacific region and improving the ability to respond to climate change.
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Figure 2.1. Monitoring result of homepage web service
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Figure 2.2. Backup system of climate information services
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Figure 2.3.

The backup of database on the Service storage
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Figure 2.4. The backup of database on the local PC
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Figure 2.7. Crop Forecast service of APCC homepage
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Figure 2.12. Online Help Desk Process
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Figure 2.13. Screenshot of APCC Help Desk Homepage
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Figure 2.16. Result of New Help Desk patch
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Table 2.7. The list of Help Desk updated

4 E]jZ w3y AL 2 W&
2022\ 19 | Ticket 171 33 - 71%A812 ERECLK €9 H2-E 34 Ticket 171 23
- 7|3 AqH 2 F (CLIK) #¥ Ticket 271 =3y (4/26)
20229 49 | Ticket 321 99 - Alhjlé L&?ﬂ TICEHG'[ 171 %3y (4/26) g
2022\ 59¢ | Ticket 17 3} - 713482 ZYRE(CLK) &4 Ticket 14 23 (5/7)
2022\ 69 | Ticket 17 3} - 713 Au) 2 ZYRE(CLIK) &4 Ticket 14 23 (6/7)
20223 10€ | Ticket 271 -3} - 71482 FPFCLK) #4A Ticket 274 2=Y (10/17)
2023\ 39 | Ticket 271 3} - 7]%AMH| 2 FRE(CLK) &4 Ticket 271 3 (3/9, 3/13)
2023\ 49 | Ticket 271 3} - 7]%AHl 2 FRE(CLK) &4 Ticket 271 3y (4/9, 4/25)
2023\ 69 | Ticket 17 3} - 715 AMnH| 2 ZYE(CLK) &4 Ticket 173 23 (6/30)
20233 7€ | Ticket 274 %3y - 713 A8 2 FAE(CLK) & Ticket 270 23 (7/16, 7/25)
2023d 10€¥ | Ticket 14 %3y - 715482 ZYECLIK) &4 Ticket 174 2y (10/24)
2023\d 11¢ | Ticket 17 sy - 71%AH] 2 ZYEHCLIK) &4 Ticket 174 &) (11/24)
2024\ 29 | Ticket 271 3} - 7]%AHl 2 FECLK) 4 Ticket 271 23 (2/22, 2/26)
20243 59¥ | Ticket 171 3} - 713 AMH| 2 ZFYPE(CLK) &4 Ticket 171 23y (5/19)
20243 6¢ | Ticket 171 sy - 713 A8 2 FAZ(CLK) &4 Ticket 174 &3 (6/3)
20243 10€¥ | Ticket 14 %3y - MME A5 ¥ Ticket 174 23l (10/16)
20243 11€¥ | Ticket 14 3y - 715482 ZYECLIK) &4 Ticket 174 &y (11/20)
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2.1.3.2.5. Release Note

Release Noter= 2ZE oy A& QU O|E Al F8 WHA AGS A&}l Al A AZH S

2 HAG3ts EAMolt ol F T3l ARgA} EA o] A%S Asleld, WA JleH A
03t Hast ol & A Fsth =3, A" EAHT JeA )

A Z3}al, AFEAEC] HolESY HAAS < £ 9
Notet= HHlolEE ZF Mo WHIE AAZORE 7|FsH, WA #Hele} 7]
= =

)

=

Z8&HH o5 T3 AZE O FAN MHAES KA

APCCE 7|34 BAR 29 T3 E84S Sslr] fsl 71FA48 = ZHES
2 AAdsta lem, I dHelE W&o tsttt. ook d¥shy, 2020 HEl =
2= MAZE FFAAE AHEAANA ATt Ao

20233 APCCt 7|FAEAHIZ MR &7 AA] 7Isds HF
AAE APl e FASt, & 7|FAH 2o A= &8 7Me3 728 HASAT ol &
3 7159 &8de SHAAT

e ey ———————

e A =2 2% | mweb.cfapcc2i.org/update/133 = % oe = o% O @ :
& Release Note 53

PYLTES o= oHt o) ]

CLIKS ~] 2023-02-27 0O ENG v [¥Es ~

==

CLIK 3.3.0 Released

[x]

(<[] (%]

HEo] AMAR FRAA Y AIES ANLSEA, BelAsd FHEOE Feldto]
7.

Role ZAslslgnr. ¥z /" APIE flolg #E 7|5 ¢lo], HTML Embed # o] A} API
& o F kR &9 7S Al MARR FRAACNA dEE &S JSON &2
o7 3=

Hgkste] AEshs 7l s AL o7t JHA AR ARlze] SR HAAHS F
g}
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JSBM Formatier &Vl X | @ APCC Relesse Note List % | & CLKS Release Mots X | @ AIMS Rslesse Note X @ misstefapectorg/ell %

& S E Y A T=°| 93 | rtestcfapoc?t.org/cliksapi e 3 + = %0 0 :

[{"DATE™ "2023-02-27", "SUBJECT" "CLIK 3.3.0 Released”, "NEW": "Masking Service", "UPDATE" ["The user authentication service was changed to the new S50 (Single
Sign-On) system.”, "Clipping Service: Web Interface Improvement”, "Composite Service: Web Interface Improvement"]), {"DATE": "2022-12-30", "SUBJECT™ "CLIK 3.2.0
Released", "NEW": "High Resclution MME data service (wget)"}, {"DATE": "2022-06-30", "SUBJECT™ "CLIK 3.1.0 Released", "NEW": ["ERAS (The fifth generation of
ECMWF reanalysis) data service”, "AIMS (APCC Intergated Modeling Solution) service"]}, {"DATE™ "2022-01-28", "SUBJECT": "CLIK 3.0.0 Released"”, "NEW™ "Statistical
downscaling service which conducts predictor variable pre-screening, basic diagnostic testing, and graphing of climate data”, "UPDATE": ["Prediction service: Added
monthly forecast and new prediction variables {(uv200, uv850)", "Clipping service: Added a function to select a country on the map. Users can clip area through a
country selection."]}, {"DATE": "2021-04-26", "SUBJECT™: "CLIK 2.1.0 Released", "UPDATE": ['BSISO data service”, "wget service for MME without user authentication”]},
{"DATE": "2020-12-18", "SUBJECT": "CLIK 2.0.0 Released", "NEW": ["Seasonal prediction (MME) service", "Seasonal verification service”, "Clipping service", "Composite
service"Th, {"DATE™ "2020-07-31", "SUBJECT"™ "CLIK (cliks.apcc21.org) 1.0.0 Released.”, "NEW™ ["Data request and download service (APCC MME, Model, Clipped
CMIP5)", "wget download service", "Open AP| services"])]

Figure 2.18. Contents of the Release Note (CLIKS) delivered through API in JSON format

2.1.3.2.6. CLIPs(CLimate Information Processing system)

oz} ¥+ CLIPs(CLimate Information Processing system)2 %3t A A3 /A4 D A
T8 A otk o]o wi¥ 20¥97 MME A& "ﬂﬁ A7l B30 7135 A E 9
g dlolE FARZEIR o]l I AT, CLIPs+= 20221 645 €22 7| FAHI 2~ FHE o v
= old Bdol 8 HUT. A UEE FEe A¥eo] e CLPs AEFRANE 2D
IR IAE FHusd Hoh

Table 2.8. The list of CLIPs updated

N 24
< N AR on 2 W&
- 7| ZA R Al 2ZE(CLIPS) o A A&
20224 | CLIPs Client =z12 A IFAEANALRECLPOAN A-850
19 | w2z A A S Logh) 2ok HepH MAL=2 9 71T
= = A= NS Ea QA 23 43 (1/18)
2022 | CLIPs &d o] AFA _
i ° o1 1 N | - CLIPs €3 o] A] SSL AZA] A
24 | A
20223 | CLIPs Shutdown Ab&A} & | CLIPs Shutdown ## A&} FA
49 | A T (EHOIA #Y A
20223 | CLIPs Shutdown % 3|o]=
s Shutdown 5= A1 |y | CUips Shutdown @ A So1A S (6/30)
62 | Redirect
2.1.3.2.7. OpenWPS(Open Web Processing Service)

ofe} Ei 2022 OpenWPSE &F3HAA AT ARE &Y Ygolth 2022d=S 5
olAF glol P om, 2023 EREE OpenWPS| 7150l A FAN: B EFEoR
ol#a oItk A gL REO| FYRAN S AT SYBIAE FusA Ak,
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Table 2.9. The list of OpenWPS updated

_ 2+
4 N AL 2z 2 W&
2022'd | OpenWPS EF3o]A] Q154 .
9] ﬁp.eﬂn ol e M4 | - OpenWPS &3 o] A SSL Q154 nA|
= LA
20233 | OpenWPS E# o]#] QAFA .
9] jp.eﬂn o e 70 | - OpenWPS &3 o] A SSL {154 |
= LA
20233 | - Z13ARI 2 FHEF VIEAR A AR
7% ol A N
24 71 ol ¢85
- @ 3 SE 3 3)
2023 e e OpenWPS 71 AMu]2 ZPE o] A
3¢ +4
20231 g : - OpenWPS ol A5 4o ds 7] =
Ey 10]9] 93] )X E
39 sH T Ao d3 A K A
2023 | AHl 2 EFgo] wWE ALE
39 ;j} Lx] e " A | - AHl2= FRC BE AR o]HY FA
4 &
2023 | Aul 2 o)A E3to = -
44 1317} %d_i}] 2 z‘sﬂo R 43 | - OpenWPS ¥ o] 51 AH|2 Shutdown
= > !

2.1.3.2.8. AIMS

APCCE 2018858 AHAS 9 7|$HE} Ayg e TAZ FAs 2 37 AEE A

F3F= AIMS(APCC Integrated Modeling Solution)E 43}la. th AIMSE ksl 7]% d o]
E 7|dte g ARgaE Qo 2A AAlstE ARE A, ols ofE ok ndFd 44
ALY F AEF AAFHAT oy AAHS T3 JAEAAC A HRE AT AL
EXE gth 3, APCCx 2020 F-E] 7|SAH B 29 XA Fds T3 Ade] &84
& Fola &9 5&A4E FHAIIZA VIEAHI2 EPFORY FAFS FH Folth o&
el wid AEAAE &9 AHE SHs 9 - BEY B8 S =0l o]F VNI E 9
2b ArE gk FAAR ol WkS vt ok

M2 53 7]ze wet 20223 39 J1Ee] B2 ¢4 Fold AMS o]
QE YAIEE o|ds 2 AYstATh o FFAA AMSS 71E Anl
FAFAA AeA TR AssduA AAHL FA AR Y5t

_—

Ao,

202213 69, AIMS E¥o]#] o] #gjo] gzHYoH, 1€ = (aims.apcc2l.org
T u 2 Z E(cliks.apcc2lorg 22 oA e = ATt o9} A ) TMu A B ZPE
ol AIMS sl & Aj5A st Mulx S3< A

rlo
N,

ol 2 ol F, 7I= AIMS Client 2259 RE 75 AIHOE FAHIL o,
A ERE BAE) 98] AMS =l ehf HolAE Adse Y At o2

_20_



At ol & Tl AIMS AuH| 27} Z]FARI 2 EHE WollA dAFcr 292 F UAES TF

ol AFHo= nhy-g AT

APCC Intergated Modeling Solution (AIMS)

Welcome to AIMS APCC Integrated Modeling Solution

- = {Korean)
- AIMS User Manual PDF File {English)

AIMS

Product Features

3

Figure 2.19. New AIMS Homepage in Climate Serivce
Integrated Platform
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Eiq =3, 712 7F CRANS S8 A% Anl=H7] s HEA7E 2AE A8 oF 644
, ™ Xl do] 52 45 CRANIAME ¢ o AlT=HA A do.
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Package ‘climdex.pcic’ was removed from the CRAN repository.
Formerly available versions can be obtained from the archive.
Archived on 2023-05-15 as deadlines were repeatedly missed.

A summary of the most recent check results can be obtained from the check results archive.

Please use the canonical form https://CRAN. R-project . org/package=cl index.pcic 1o link to this page.

Figure 2.20. Notice of R Package Termination
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Figure 2.21. AIMS Execution Screen
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Figure 2.22. Results of Climate Change Scenario Downscaling Test Using AIMS
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Figure 2.23. Observation Data Evaluation Results
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Raw GCM Rank (Overall Rank period:1976-2005)

Temperature Rank based on Spatial & Temporal Correlation Coefficient

10 20

Precipitation Rank based on Spatial & Temporal Correlation Coefficient

Figure 2.24. Raw GCM Evluation Results
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Figure 2.25. Assessment Results of Historical Reproducibility and
Data Before and After Downscaling
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Figure 2.26. Spatial Distribution Reproducibility Assessment Results
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Figure 2.27. GCM Weight Factor Results
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Table 2.10. The list of AIMS updated

2 AR 33 9 e
7N A

2023

AIMS &3 o)A JAFA A
29

- AIMS &3|o]#] SSL Q154 n A
) - Auj2 old FE AloF AH (3/25)
2~

2023 | AIMS Mul2 old B3 A

) AA | - 713 AAn] 2 FAE U A7) FHo]R] AP
2] S =
el i 53 old S§ A4
20234 - AIMS Shutdown & A& FA] (&3 0] A
AIMS Shutdown AREA} ZA] | /WA
49 i A AAD

2023 | AIMS Shutdown % # o]X]

W4 | - AIMS Shutd 9 A FHolA S (6/30
62 | Redirect f utdown Bl thA| 3 o]#] 5= (6/30)
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Figure 2.32. Web based monitoring system (Nagios)
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Figure 2.33. APCC homepage HTTP service monitoring for one month
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Table 2.11. List of web analytics
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6) AIMS (APCC Integrated Modeling Solution), https://aims.apcc21.org
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Figure 2.46. ERA5, NCEP transmission system

2% AE RELS U5 Figurest Zo] YR 2EX oA i EHF AR 28
YAz vid AHrHoz HAEFEAT

B4 jhshin@dbcom:~ = O X
[jhshin@dboom ~1$ crontab -1
# nme

0 20 15-31 * ¥ /home/ jhshin/source/mme/rsunc.sh >& /devw/null
0 21 15.16,18,20,22,26,30 * % ‘home/ jhshin/source/mme/rsync-hres,sh >& /dev/null

# bsiso
0 20 * 5-11 * /home/jhshin/sourcesbsisosbsiso.sh > Adew/null

# erab dail
9 15 * * Jhome jhshin/sources/erabiscript/copy_daily_pl.sh >t Jdevinull

5 % % shone/ jhshin/source/eras/script/copy_daily_sfc,sh & /dev/null
5 hourly

2 % % /home/ jhshin/source/erab/seript/copy_hourly_sfo.sh S8 Jdew/null
5 monthly

Raee e
w5

1
'a
ral
2 % % /home/ jhshin/source/eraS/script/copy_nonthly_pl.sh  >& /dew/null

32 % % /hone/jhshin/source/eraS/script/copy_nonthly_sfc.sh & /dew/null

nosp
0 14 - /hane/ jhshin/source/noepliscript/copy_daily.sh & /dew/null
18 5,10,15,20 % * /home/ jhshin/source/ncepl/script/copy_nonthly.sh & Jdev/null

nee
0 2 5 15,28 * * /home/ jhshin/source/ncep2/script/copy_daily.sh & /dev/null
15,1015 20* *_/homes/ jhshin/source/neep2/script/copy monthly,sh & sdevsnull

Figure 2.47. Set up schedules for data transfer

7) AIMS (APCC Integrated Modeling Solution), https://aims.apcc21.org
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4 [ cceda0fc-49h9-4379-bc0d-02fe89632a41 @mongodo_prod
4 [8) c80c6774-6b22-4c32-8133-debddca05ed (10 | 0.98GE)
[Fldataset_bsiso (5.0¢

» [ dataset emip5 (420

ataset_external (228

B dataset._ mmie (26. i
[EFl dataset_model (0.35M
il summary_period_model (23.7K
Avar_summary_mme (63
Evar_summary_maodel (3.7¢

[ system.indexes (18

Figure 2.48. dataset_external
collection of mongoDB

dataset_external collection& t&-3} o] 431t}

4 |TZ{7) 64806bbf30595c6b28848e6b {17 fields}
2o

“| data_title

“ data_class

" timastep

i evel

T variables [ £ name - "gflux”, units - "W/m#2”, long_name : “Monthly Mean of Ground Heat

-_date

{17 fields}

; (4] 64306bb830595c6b28548e68 | (17 fields)

Figure 2.49. The design of dataset_external collection
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Figure 2.50. The service architecture for
NCEP

AEXNAEE A8y HAste] 2= AHl 2o ERAS, NCEP A8% F713l4th 9ty
9] wget TheRE Mul2E o go] AP F Uk

https://download.apcc21.org/ERA5/ [timestep] / [levell / [variable name] / [file name]
- timestep: DAILY, MONTHLY, HOURLY
- level: pressure, single
- file name: [variable name]_YYYYMM.nc (DAILY, HOURLY),
[variable name]_YYYY.nc ~ (MONTHLY)

Figure 2.51. Download URL of ERAS5

https://download.apcc21.org/NCEP1/ [timestep] / [levell / [variable name] / [file name]
- timestep: DAILY, MONTHLY
- level: pressure, single
- variable name: other_gauss -> dswrf.ntat, ulwrf.ntat, uswrf.ntat

pressure -»> air, hgt, omega, rhum, shum, uwnd, vwnd

surface -> pres.sfc, slp

surface_gauss -> air.2m, dlwrf.sfc, dswrf.sfc, lhtfl.sfc, prate.sfc, shtfl.sfc,
shum.2m, tmax.2m, tmin.2m, ulwrf.sfc. uswrf.sfc, uwnd.10m, vwnd.10m
- file name: [variable namel.gauss.YYYY.nc (other_gauss, surface_gauss),

[variable namel.YYYY.nc (pressure, surface)

Figure 2.52. Download URL of NCEP

AR A ARE sty W EEs HHE ohyshy] Yoty 7SNl SEZPE
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MME-3MON
MME-6MON
MME-MODEL
High Resolution MME
BSISO
CMIPS
ERAS

NCEP Reanalysis

Figure 2.53. Dat
aset menu
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AA5E AJlske Overview #|o]A|oA & 279 timestep, A& level, ¥ 2 A& AHE

[V Download

ECMWEF ERAS

Description
General Info

AS is the fifth generation of ECMWF reanalysis for the global climate and weather for the past 4 to 7 decades. Currently, data is
ilable from 1979 The ERAS rean:
replaces the

is will be completed by 2020, by when the dataset will cover the period from 1950 to present
A-interim reanalysis,

was produced using 4D-Var data assimilation in CY41R2 of ECMWF' Integrated Forecast System (IFS), with 137 hybrid

sigma/pressure levels in the vertical, with the tap level at 0,01 hPa. ERAS includes information about uncertainties for all variables at
reduced spatial and temporal resolution.
Data has been

ridded to a regular lat-lon grid of 0.25 degrees for the reanalysis and 0.5 degrees for the uncertainty estimate (0.5

and 1 degree respectively for ocean waves). Vertical resolution is 37 pressure levels from surface to 1 hPa.

Data Contributors
© ECMWF

Related Resource

« Copeicus Climate Change Service Climate Data Store (CDS)

Data Details
1. Daily

o Pressure level

Spatial resolution 025 X 0.25 (degree)

Temporal resolution Daily

Figure 2.54. Overview tab of ERAS page
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Overview Download

How to download NCEP data

CLIK APl Download

[NCEP Reanalysis 1

url: https://download.apcc21.org/NCEP1/[timestep)/[level)/[variable name}/Ifile name]
timestep: DAILY

level: other_gauss, pressure, surface, surface_gauss

variable name: other_gauss -> dswrf.ntat, ulwrf.ntat, uswrf.ntat
pressure -> air, hgt, omega, rhum, shum, uwnd, vwnd
surface -> pres.sfc, slp

surface_gauss -> air.2m, dlwrf.sfc, dswrf.sfc, lhtfl.sfc, prate.sfc, shtfl.sfc, shum.2m, tmax.2m, tmin.2m, ulwrf.sfc
file name: [variable name].gauss.YYYY.nc (other_gauss, surface_gauss),
[variable name].YYYY.nc (pressure, surface)

Sample:

wget https://download.apcc21.0rg/NCEP1/DAILY/other_gauss/dswrf .ntat/dswrf.ntat.gauss.2022.nc
wget https
wget https
wget https

.apcc21.0rg/NCEP1/DAILY/pressure/air/air.2022.nc
.apcc21.0rg/NCEP1/DAILY/ surface/pres . sfc/pres. sfc.2022.nc

.apcc21.0rg/NCEP1/DAILY/ surface_gauss/air.2m/air.2m. gauss.2022.nc

Figure 2.55. Wget download of NCEP Reanalysis
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Overview Download

How to download NCEP data

Wget download CLIK APl Download

How to use CLIK API

Usage NCEP 1 DAILY sample

NCEP 1 MONTHLY sample NCEP 2 DAILY sample NCEP 2 MONTHLY sample

[NCEP Reanalysis 1] DAILY

import apccapi
¢ = apccapi.Client()

c.retrieve(

{

‘variable': ‘[variable name]’,

3

“[file name to save]'

timestep: DAILY

level: other_gauss, pressure, surface, surface_gauss

veriable name: other_gauss -> dswrf.ntat, ulwrf.ntat, uswrf.ntat
pressure -> air, hgt, omega, rhum, shum, uwnd, vwnd
surface -> pres.sfc, slp
surface_gauss -> air.2m, dlwrf.sfc, dswrf.sfc, Ihtfl.sfc, prate.sfc, shtfl.sfc, shum.2m, tmax.2m, tmin.2m, ulwrf.sfc. uswrf.sfc, u

Figure 2.56. CLIK API download of NCEP Reanalysis
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Figure 2.57. History of Clipping in Climate Service Ingegrated Platform
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Figure 2.59. Step of domain integration
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Figure 2.62. PyWPS Process
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Figure 2.69. Legacy Clipping Function Screenshot (CLIK)
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. ‘lead_month': '3-MON', ‘method': 'SCM', ‘peried': 'Monthly mean', ‘variable':

Figure 2.80. Clipping API Log
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Figure 2.81. Job-related parameters stored in MongoDB
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Figure 2.82. Clipping page with newly added Request Job button
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Table 2.15. The list of Climate Data Processing Open API Server
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WAL Hoks ZAstetal AMEARS] WS dElste ] =Fo] Hoh
olgiet 2 WA AHEATE Al #AFel BtA HA apccapiE TAE ¢ UA=EF 54,

I
EAle APCCE] 715 dlole & AH| 2o thdt HF& HdstA BT 5 IA S
APCC7} Alg3te 715 dloly An|29o HMAN AMEA HOAH S BF 1HI HT W4
=4 E /\ 11;]_

= Project description

Installation

nstall via pip with

ak Download files

Verified details @
ese details have been verified by PyP| Configure (Linux)

7 Lhie CLIK (Clirtrate Information WwolKit) at hittps:/dliks.apec2lorg and enter itinto the
formatting it as follows:

Oblain your API key
apccapi.properties

Configure (Windows)

Obtain your AP| key from the CLIK (Climate Information toolKit) at hitps://cliks.apcc2Lorg, and create
apecapi.propertics file in your Windows Home directory (typically C:\Users\YourUserName) with th

Perform a small test retrieve of MME data:

litps f/pyplom/prect/apccapi/#history

Figure 2.86. Python Package Index(PyPl) apccapi page

apccapi= Python 7ol FZ8 A x=®loA &4 At &&F 5 Qth o] 3H7|A
o] Mdxl= #EF Python 37]x #EAR] pipE Fdl o|Fo4AH, FAHSZ 'pip install
apccapi” WE ol & Arg3ste] P HTt.

AANE 19 pip WA S BT apccapiol BX #HE FAE HAF Yok A-EATL

'pip install apccapi’ HHE S AysH, A2dHS AE0F apccapi 7)1 A| 9 o] HLF o
ez =3ttt o] FAo A Required RE H7|ASo] wxHoR
2 =
=

24 YPI)AEL AEs
AX =T, AR o83t AX JAS HAAte R AT 4 St

AX HAo] BF A5EWH, A2ES apccapi7t AFHOoZ A FEA5S e WAIA
E 93t o] HF &2l AR E F3| AF8A= apccapi 7| A7 AGH O R Al 2" F
AEHASE AT F od, o]F FA s HA7|AE &8 Jdoly B4 FHPS AFRS

Ag AA Fg2 APCCOF Al Fshe 715 doly g #d Auzd e 424
FAZIH, AFAES NEAEo] Boh 44 APCCO A& &8 &+ A 3ot

_80_



im Anaconda Prompt x

(n1;1 1p) C: \U;e)s\p1cce>p4p install apccapi

1 pi-0.8.1-py3-none-any.whl.metadata (2.9 KB)

Requirement already satisfied: requests in c:\users\piece\.conda\envs\mashup\lib\site-packages (from apccap
i) (2.31.8)

Requirement already satisfied: urllib3 in c:\users\piece\.conda\envs\mashup\lib\site-packages (from apccapi
) (2.2.3)

Requirement already satisfied: charset-normalizer<d,>=2 in c:\users\piece\.conda\envs\mashup\lib\site-packa

sfied: idna<d,>=2.5 in c:\users\piece\.conda\envs\mashup\lib\site-packages (from re
quests—>apccapi) (3

Requirement alre
rom requests—

atisfied: certifi>=2017.4.17 in c:\users\piece\.cenda\envs\mashup\lib\site—packages (¥
ccapi) (2024.7.4)

Downloading a -0.8.1-py3-none-any.whl (5.4 kB)

Installing col d packages: apccapi

Successfully installed apccapi-0.0.1
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apccapi 71X & 43T = Utk o]E F3 APCColAH AFstes Tt Vs &8 -
QA HH, 7% Holy 2 9 AE FPs E4A4 ST 5 Uk

il
e

G o), AEAE MMECH: =9 948 6712 A8E texssr] 4% 1ad =
58 A4 5 Utk o FEE ASATL AT setulee] we BF dolEE e,
Ashs U2 AFHE PHOR AFA oUF /5L JF ATAE BAF vHolHF
A& FRED BT 5 AEE A, AT TS A FPAE b sl

input = {

2 output zipfile name)

Figure 2.88. apccapi call code
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9o IEE AYSHE, AgATt AT AYPOE Aste JF WolHE FeRE W
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¢ A7 AAT "R glol, vE AAD oD FAL ARY 5 Tk o HolH B
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(mashup) D:\@2_SourceCode\Python\apccapi\release\apccapilapccapi>python run_download_MME_3MONTH.py
<Response [282]>

[2821-10-22 22:12:80,221] [INFO] Hello joohyung.

[2024-10-22 22:12:00,221] [INFO] Your job id is 6717alaPe5ff2deeeTuU9d883

[2624-18-22 22:12:80,221] [INFO] Request is Queued

[2024-10-22 22:12:03,620] [INFO] Request is Complete

[2820-10-22 22:12:03,628] [INFO] Start to save file — mme3.zip

[202u-10-22 22:12:84,262] [INFO] Done

|

(mashup) D:\@2_SourceCode\Python\apccapi\release\apccapi\apccapi>python run_download_MME_6MONTH.py
<Response [202]>

[2024-18-22 22:12:20,144] [INFO] Hello joohyung.

[2024-10-22 22:12:20,144] [INFO] Your job id is 6717atbuUd5231f00063266F9

[2024-18-22 22:12:20,144] [INFO] Request is Queued

[2024-10-22 22:12:23,551] [INFO] Request is Complete

[2021-10-22 22:12:23,551] [INFO] Start to save file — mme6.zip

[202u4-18-22 22:12:24,279] [INFO] Done

(mashup) D:\B2_SourceCode\Python\apccapi\release\apccapil\apccapi>

Figure 2.89. apccapi Execution Screen
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2.6. 7| A BAMH 2 FEZHY Avlx 73
2.6.1. /&

APCCE 2019 F-E] ofAlo} Bl AHe] 7% AR &8-S Fslslr] fJal 71$ 48]~
Z A &(cliks.apcc2l.org)= 7Ndste] &QFstar Aot o] FAEFL 7|EA 59 AL AF, A
7t 7bed Y AR E, gt 71F ol oS <= 5
sl A 7% W3t FA, 71 @R dF T uYdd 7% d-d BRE IS

APCCE 7% Al BgEe] B85S &
82 flage Adste] 7% H1°1E1-°4 gg By 5o N 2K ATALL
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202030l = AH8ARS] EUF Ol EE 3
Wl Z3A T o] AT ZIFANE EFHEY HE 2 2
A g F de FHE AsFoezH e S5

H vobrt 202290l o] @ FEIY EME wEoz 2ed REIY AHAE
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APCCE ol#d =
872ke] APCC 714X
2 obAlo} BHY A
A,

4 o FAHs BAF) mA2E AT GFHFORA A
TG VEEE ASHOE PPN LA Ha Uk o]
o) 7% AR F§ el APCCY X DA 7)o

2.6.2. 7|3 ZHAH 2 FEILD 23}

toolKit (CLIK) 1t

Climate Information toolKit(CLIK) &ctel 5

W= TEOI7| SIsH AHAI0] WA Kb APEOHS $ LEHY K (Google Chrome, Microsoft Edge )= A®T 51, CLIK

Figure 2.90. Existing climate service platform tutorial screenshot
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o8 FA Cl5¥ F YR TANA oldel Y HoAR FAH| YW 2T FEY
2}

Aol 8L 7 BREE ARl AW Y AT WANGOH, AeAE RE 2
Wi solA ol% MES B3 FEYY WES AFEA TAT & QA AUk

T3 APCCE 713 A RAHI 2~ EAE v oA FEHIS gA s + I=EE FE
g HIE AdFsAH. dE =9, 7IFAAN 2 A E2] Processing-Prediction W yroll Al AF-§
278 715 g i E By A4S o HES 58 dd FEILS b2 AT = d&= 7]
5& F7Fsl4T o33 Yas 7| T AN~ ZYE 9] Dataset, Processing 7ol EE 7]%l
Al

AdE o], AV REHL B 44 A28 & =S S

Processing = My Jobs  CLKAPI  Documents+ Help Desk Member=

Predictic 1 Tutorial

Netice : A new user-customized APCC seasonal prediction (MME) and verification services based on platform technology has been opened as beta service
(Refer to current APCC CLIK service : https://clik.apce21.org). Please leave your any questions and feedbacks about the new service to APCC Help Desk.

Lead Month Periads Year / Season Methods

@® 3-MON ® Seasonal O Monthly [2023v|[10v] (® Deterministic ) Probabilistic

Figure 2.92. Feature — Tutorial link button to go to Tutorial Menu
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At SHY F=ALT] HEELICH

Figure 2.93. Tutorial Content — Link button to go to function
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About CLIK  Release Note  Contact Us  Disclaimer/Privacy ~ Cookies

Figure 2.94. Current updated tutorials on climate information service platform

functionality
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Figure 2.95. Follow the Climate Information Service tutorial Insert video
screen
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2.7.1. ZAu|H 9 237
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Table 2.19. 2023 APCC User workshop program
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Table 2.23. Survey result by item (1)
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Table 2.24. Survey result by item (2)
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Table 2.25. Survey result by item (3)
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Figure 2.96. Experience using climate data service (except APCC Data Service)
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Table 2.27. Overall evaluation about Clipping/Composite/Masking service

» 5o FE

Al

ol

&= Aoz BEE 5

AT/AF 284

EIEEERES
]__9_ _Q_o])\-l

P A2

4.7

4.7

- NFAR

Ae) Auls AE

715212 MH|A ZADtE B

#é%
| | | | |

I=0
H

o

A7 U

13% B

O
e

0% 20% 40%

100%

H| A2

60% 80%

Figure 2.98. Application of climate data processing service results
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Table 2.28. Overall evaluation about Prediction/Verification service
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Table 2.36. Survey result by item (3)
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Table 2.38. Overall evaluation about Prediction/Verification service
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Table 3.1. Summary of Requirements and Development results
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Figure 3.16. Dynamic Climate Outlook
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Figure 3.17. Dynamic climate information (APCC MME Forecast-Precipitation)
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grid_id, latitude, longitude, AN, NN, BN, color

0, -90.0, 0.0, 43.6920661926, 31.8165245056, 24.4914016724, #ffefb7
1, -90.0, 2.5, 43.7274169922, 31.7874317169, 24.4851455688, #ffefb7
2, -90.0, 5.0, 43.7126693726, 31.7765617371, 24.5107593536, #ffefb7
3, -90.0, 7.5, 43.6690216064, 31.7965602875, 24.5344085693, #ffefb7
4, -90.0, 10.0, 43.7124710083, 31.7499389648, 24.5375862122, #ffefb7
5, -90.0, 12.5, 43.7512512207, 31.7061939240, 24.5425491333, #ffefb7
6, -90.0, 15.0, 43.6854858398, 31.7407779694, 24.5737323761, #ffefb7

Figure 3.24. PMME CSV
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Figure 3.25. ROC Curve chart
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Type A WA HE AE EF
Title i ZE A5
Sub title B& AE BAE
vAxis title HE AE MZ2F AlF
hAxis title & JE 725 AlE
Region e E 273 299y
lst Institute 24 zE 71349
vValue A HA A=Z= 3k
Sub Chart list 1st hValue A HA Jt2= G
info groll thek F7F AR
values vValue | & WA MEF
2nd | hValue | &+ WA 7[2= F
info kol tigk 371 AR
ond Type T WA 2E XE
Nth | .. N A 2 XE
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Figure 3.26. Samples of seasonal forecast - DMME (left), PMME (right)
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ggstax o) A 3702 Ze Y e 2= Angular, React, Vue.js |t}
3.1.3.1.5. A}€-A} Interactive ¥ 71FABAHI A THE A AL D A3 (Prototype) 7

T4 71FAHABAMH 2~ FEFES 95k AFEA interactive 7] $A B2 A¥E NS T

ol
i

(oo o N

Zj%—fll HSS, Success rate?} 7ol AE=xZFo] Q3 A7 Grid CSV FLLS A4
ZAA LFE M CSV A4 T2 AAME FF 7E 9= 2 HF: ARE
Sk wEo 712 Hevl Yt Grid CSV gdS AT u) gride] Fholl wE A
o7} HQsity A5 e FRA wel A4 Aot gkt AR wds AASta A Y
S5 44T dlolg class +2E AASAT 9 A5 JHIES AN EAEE
g3t CSV gl 7|53t Z2AMAE MRt o2 A 23 CSVe o A o]t}

' jhehin@data: /data02/clik/DATA_dev/2022/NOV/VER-3346/3-MCM/HINDCAST/GAUS/...  — O *

grid_id, latitude, longitude, value, color
0, -90,0, 0,0, 16,B666673302, #foelO)
1, -90,0, 2.5, 16,B6B6673382, #foce(O)
2, -90,0, 5.0, 1B6,BEEEE7IZE2, #foe(O)
3, -890.0, 7.5, 1E,BEEBEFIZ02, #focelO)
4, -90,0, 10,0, 16,6666679282, #fce(00
5, -90.0, 12,5, 16,6666673382, #fce(00
6. -30,0, 15,0, 16,6666673382, #fce(00
7. -90,0, 17,5, 16,EBBEE7IZ82, #fceQ00
8, -90,0, 20,0, 16,.BBEEE7IZ82, #fce(l0
9, -890,0, 22,5, 16,BBBEE7I282, #fce(00
10, -90.0, 25,0, 16,666667I352, #fcel(0
11, -90.0, 27,5, 16,6BEEEVIZR2, #fce00
12, -90,0, 20,0, 16,66EEETIZ02, #fce000
12, -90.0, 22,5, 16,6BEEETIZE2, #fcel(0
14, -90,0, 26,0, 16,666667I352, #fce((0

= 2 A5 Z34E frontend (] B H o] 27 A=Al &35 fsliA= CSV 3
do] AA & URLO] B_o}E} frontend= CSVe] URL< &7é 3}17] H 3tod backend Open API
8AE wom 14
=5 QA3= URLY

N P
w2 X + v = o %
<« C A Z2| 83| dpredictioncf.apec2l.org/csv/2022/NOV/VER-9346/3-MON/HINDCAST/GAUS/.. B 1= & ®» O &

grid_id, latitude, longitude, value, color
0, -80.0, 0.0, 16.6666679382, #fce000

1, -80.0, 2.5, 16.6666679562, #fcel00

2, -890.0, 5.0, 16.6666679352, #fce(00

3, -90.0, 7.5, 16.BBEGETS3E2, #fceOOD

4, -80.0, 10.0, 16.6666673362, #fcelOD

5, -90.0, 12.5, 1B.BB6EE79382, #fcelDO

6, -80.0, 15.0, 16.6660679362, #icelOD

7, -90.0, 17.5, 1B,BE6E67I3682, #fcelDO

8, -50.0, 20.0, 16.6666679382, #fcelOD

9, -90.0, 22.5, 16.6666679382, #fceOOD

10, -80.0, 25.0. 16.6666679382, #fce000 -

Figure 3.29. The Open API to download CSV
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- % A Fo| 283" | dprediction.cf.apcc21.org/chart-ace [ ¢ » O 2

{"type”:"Chart2D”, "title”:"Anomaly Correlation Coeff.: PREC, WDJ (1993-2010)7, "institute” :"APEC
Climate Center®,“values”:[{"wwalue":"0.5399224162101 74B0000", “hvalue” - "Globe" I,

[ “wvalue"” - "0, 23882949352264404000" , "hvalue” - "N, Extratropies” ),

{"wvalue” ="0.331157922744751 00000, "hvalue" - "5 Extratropics”},

H*wvalue” =0, 5766956992691 0400000", "hvalue” *"Tropics "},

H “wvalue” :"0.35197805404663085000°, "hvalue” = "E. Asia"}.

H"wvalue™:"0.602605760097503700007, "hyvalue” ="S. Asia .

 "wealue” =70, 293129771 94786070000, “hvalue” < "N, America’},

[ "wvalue” = 0. 2864791 867733001 70007, “hvalue” "5 Anerica’ |,

H"wealue” =70, 7T09493786294250500007 , “hvalue” s "4ustralasia”},

[ “wvalue"” - "0, B3409036397933960000" , "hvalue” - "fus_ 5 Pacific"},

{ "wvalue"” - "0, 0631 B035240886596000" , "hvalue" - "N, Eurasia"},

H “wwalue” "0, 24423308670520782000", "hvalue” "M, East "}, "varisTitle" - "ACC", "type" -"Chart2D"}

Figure 3.30. The result of ACC chart
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Figure 3.36. The result of ACC chart
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Figure 3.37. The result of ROC Curve chart
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Figure 3.47. The detailed scenario of backend modules
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3.2.2.3. APCC Mashup Util 7%

APCC Mashup Util Class&= 2023 APCColA 713t Python 7]¥te] Z#~=, APCC
Mashup Servicegs A H3l7] 98] AA=HJS o] SH;=e 7|5 dolE Aot AdE ohgdt
2dE FdsiH, oz A4 golHgEgE E&%t. Fo ZolBEE25 numpy, xarray,
matplotlib, cartopy, xesmf, fpdf, shutil, zipfile, cdsapi, apccapi, requests 5°] o, o]5L
P29 75 FH| A o|th, APCC Mashup Util Class®] =8 9&2 o534 2o

AA, HolH 22X 7]5& A&t NCEP, GPCP, APCC MME, ERAS & Th%3t 7%
Holg £225H a3 HolHE 44 7HHE & AES ALt

EA, dold A
o dolHA e APES U
Ashe FHOZ HolHE 7
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NE
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ot
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AR, dole AZ43 7es Atk MME <3, s 71, @ 2 s 7
ol E Aoz THstS ARGAS o3l E we

A, PDF BRaA A 7]1%5S Adat T A, dHolg 9 HolE 32 W3k HIA
AR AE D YE F7F 5o FYE FAsd AAAH] RIAME @Hfﬂi FTHE F U
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oAA, dele 3 9 BRE B 75 AT A% HE A, A5 3, HE O
€9 59 YL B3 Hole Mo A T84S PPN
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Table 3.3. The list of Climate Data Processing Open API Server

Y 249 473
download_apcc_ncep_data APCC NCEP dHlo]H & B2 =3t
o] o] § download_cds_gpcp_data GPCP A& HiolHE tE=ZT 3t
= = download_apcc_mme_slp_data APCC MME 3lls+H ~7]¢t Ho|HE t&E =3
download_apcc_mme_prec_data APCC MME 743 dolHE b2 =38kt
select_ncep_monthly data NCEPol A &4 AL dlolEE Aot
golE] A clip_dataset Folzl & HAAZ dHolEAS Zetin
2 A regrid_dataset T HolHAl 9] A EE o] Aju) X gt}
regrid_dataset_weighted_average | 7}5 WS o] &3} Ho|HAMS Afuf x|k},
plot_mme_prec MME 743 dlole & AlZ3gi)
o o] § plot_mme_slp MME si4™ 713t dolg & Al Zs)sity,
Azt s} plot_gpcp_prec GPCP 743 dlolHE Al sl
plot_ncep_slp NCEP 3sl<+H 718t vlo]HE AlZtslsit
draw_table_with_row_names PDFol| ®& A4 gttt
gpcp_xarray_to_table_data
PDF X 14 mme_xarray_to_table_data Z} xarray HlelHE H o]l & HolHZ W3S
A3 A rmse_to_table_data
add_section_header PDF R Ao A A &S F713th
add_section_content PDF Ry Ao A W& F713t}
set_start_coordinates A2 #EE A
tole &4 _
9 HE el expand_coordinates ARE HE2E Fo7 gz 2A A3t
round_coordinates Fo FEE 5 1A @A wEEH S

3.2.2.4. APCC Mashup ¥ - GPCP¢} MME 4& A59 Hlx

APCC+= APCC Mashup Util ClassE 7]®¥Fo. 2 Mashup Service Prototype CodeE 71%3HA
o o] Z=ZEEYLS ¢F APIQI Copernicus Data Storee] GPCP (Global Precipitation
Climatology Project) @lo]&¢} 3 APIl APCC MME (Multi-Model Ensemble) o8& =33}
o] Mashup AHI 2S5 T3 MZ Z2HEo|t)
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Figure 3.48. Data Flow - Mashup Prototype
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& Anaconda Prompt

(mashup) D:\Python\clipping_mash_up>python testd.py

2023-10-23 17:67:25,954 INFO Welcome to the CDS

2623-10-23 17:07:25,950 INFO Sending request to https://cds.climate.cop: eu/api/ /satell

2623-10-23 17:67:26,305 INFO Request is completed

2023-10-23 17:07:26,305 INFO Downloading https://downl 1Lone. copt te. eu/ /:
i FucFEEdL-205 s 12.zip to download.zip (79.8K)

Lite p
2023-16-23 17:07:28,247 INFO Domnload rate 41.1K/s
[GPCPINEtCDF File: Temp/gpep_precip_2022_01\gpep_ve2re3_monthly_d202201_c20220466.nc

©7:29,005] [INFO] Hello joohyung
€7:29,806] [INFO] Your job id is 653629ce5b856ce607361627
©7:29,006] [INFO] Request is Queued
[2023-16-23 17:67:32,312] [INFO] Reguest is Complete

©7:32,312] [INFO] Start to save file - mme_prec_2022_61.nc
[2023-16-23 17:67:32,816] [INFO] Done
[MMEINetCDF File: Temp/mme_prec_2022_61/mme_prec_2622_01
[HeanINetCDF File: /Python/clipping_mash_up/gpcp_mean/gpc
= [get_resolution_from_dims] =

P_1991-2011_precip_mean_61.nc

‘longitude': 1644, ‘time': 1, ‘nv': 2}))
Lexpand_coordinates] =: 3375
Lexpand_coordinates]
[expand_coordinates] =
[expand_coordinates] % &l
[get_resolution_from_dims]

123.75
%1 131.25

73, *len’: 14u}))

Valuesview(Frozen({'time': 3, 'lat’ ;
[expand_coordinates] SZHE X4 215: 32.5
[expand_coordinates] #A=: us.e
[expand_coordinates] de=: 228
de: 132

[expand_coordinates]
1,

[123.75 126.25 128.75 131.25]

[33.75 36.25 38.75 41.25 43.75]

pre
[[-6.23203123 —0.9u72889 —0.8557 -e.8689394 ]
[-6.38916916 -8.9920962 -1.1823816 -1.6216631 ]
[-6.11100596 —6.3353533 —1.1751207 —0.20876855]
[-6.14692976 —6.1955862 ~-0.40261685 —0.6U187957]
[-0.12060895 —6.19043061 —6.2u6543  —6.429708181]
GPCP Plotting Result : clipped_gpep.png
Ton==

[122.5 125. 127.5 138. 132.5]
1at

2.5 35. 37.5 4e. 42.5 4s. ]

[3:
==prec===
[[-0.18481375 -0.23317221 -6.254964  -6.2123121 -0.20891257]
[-0.14679626 —6.11816822 ~6.1321221 ~-0.0982858 —6.12086257]
[-6.050u2665 3789 16008674 ©.19u25912]
[-6.02879949 —8.03776336 ©.0254u183 0.13603482 ©.17366358]
[ ©.01223729 ©.01960628 ©.03680115 0.932263  ©.6395867 ]
©.09723u5611

PDF Report has been created. File name: ./pdf_report.pdf

(mashup) D:\Rython\clipping_mash_up>|

Figure 3.49. Execution  screenshot -  Mashup
Prototype

Comparison between GPCP and APCC MME Precipitation (2022/01)

Clipping Area - Latitude(34-43), Longitude(124-131)

APCC

: GPCP Analysis

Case

Tha analysis of the Global Precipitation Climatology Project (GPCP)

Referenced URL: hitps./fcds.cimate copernicus.eu/

225 | 1250 | 1275 | 1500 | 1325
525 |-02307 07018 -0.8095
350 _|o1978 “09e3n 10391
375 02175 -0.9221 -0.6511
400 |-0.0520 -0.5284 04171
425 _[o00a17 ozs7s o6zl
450 |-00453 1260 03683 A L T
Fagure: Cipped GRCF Image
Case 2: APCC MME Analysis
CM method

The APCC Seasonal Deterministic Forecast based on S

Referenced URL: hitps./(ciiks apcc21 org/contentsiopenapl

1225 126.0 127.5 130.0 1325
325 |01838 |-02332 |-02549 |02123 |-02489
350 -0 1468 ~0.1182 -0.1321 -0.0083 -0.1209
375 00504 -0.0720 -0.0354 0.1801 0.1843
400 |00288 |-00376 |[00254 [01380 01737
%25 [00122  |00195 0038|0032z |00396 |
450 00310 0.0340 0.0519 0.0614 o.0872

Figure: Clipped MME Image

RMSE Analysis
The Root Mean Square Error (RMSE) between GPCP and APCC MME dalasets.
225 1776 | 1500 | 1s2s
525 [o0458 04470 [0.5275 | 0.5508
350 [o0s10 08618 |088s1  |0o18s
375|067t 0sser  |10660 |0s8453
400 [o0232 05538 |07514  |0.6907
425 |o0839 02943 |04m1z  |06837
40 [o0762 01778 |02764  |04655

Total average RMSE: 0.53909

Figure 3.50. Execution result - Mashup Prototype
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Figure 3.51. The system architecture for mashup service
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Figure 3.52. Operation environment of mashup
service

Backend manager®} backend processore A# 7ol AMEA QA& FAlM W] AHEE
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MashupJob

-id: String
-detailsList: List<MashupDetail>
-status: String

;criown\uadiur\: String
-preLog: String
-endLog: String

wenumy
JobStatus

—>{ +status: String
+message: String

+nextJobDetall(); MashupDetail

+updateDetailStatus(newStatus: Mash
+addPrel og(logType:JobLogType, log

+getStatus(): JobStatus

+updatedobStatus(newStatus: JobStatus, newLog: String)

+addEndLog(logType:JobLogType. log:Sting)

+getJobStatus(status: String): JobStatus

upStatus, newLog: String)
:String)

1.n 7 |#results: List<ResultFile>

MashupReguest N
-key: String «enums»
-details: List<| Detail> JobLogType
+getKey(): String +tag: Sting ResultFile
+getDetails: List<MashupDetail> K _variable:String
!
T filePath:String
L +getVariable(): String
«Abstract» o.n 7
MashupDetail +getFileType: FileType
#status; String +selFileType(fileType: FileType)
#outPath: String
#log: String

«Bnum»
MashupStatus

+getStatus(): MashupStatus.
+getDetailType(): String

+getSummary(): String

+getResuitFiles(): List<ResultFile>

P : P : +status: String
+addLog(logType:JobLogType, log:String) |~~~ +message: String

+gelMashupStatus(status: String). MashupStatus

T

T T

MashupDetall Prediction

MashupDetailVerfication

MashupDetailClipping

#resolution: String
#predictionType: string

;r.'nude\s' List=String>

#resolution: Siring
#predictionType: string

@enﬁmtlunMe thod: String

#opLeftLat: float
#topRightLat float

;huLleR\ghthn: float

«overriden

«override»

+getDetailType(): String +getDetailType(): String
«override» soverride»

getR fles(): L getR iles(): List File
«override» «override»

+getSummary(): String

+getSummary(): String

«overriden

+getDetailType(): String
woverride»

+getResultFiles(): List<ResultFile>
«overriden

+getSummary(): String

Figure 3.53. Class diagram for mashup job

$le] diagramell= prediction, verification, clipping &<] mashup detailo] ZEA|FHo QUth
Mashup detaile & Qo we} masking, composite 52 thaFst A 7150 F7iEo] &5 &
A o+ YA =F mashup detail®] FF A4S AA3sI parent classe] Fef= A ot
o AREAE oW 7lss AT EAE VY 3T ¢ gleEE BE details HEE U
S abstract classZ MashupDetail 2 ~E A2l th. Mashup detaile] ] 3 43, =
av AHE A3 gd 7E 59 F%F 7]5S abstract operatorZ g2lsk¢th. Prediction,
Verification, Clipping &= 3%k class®! MashupDetailPrediction, MashupDetailVerification,
MashupDetailClipping-> MashupDetail class& “&<:3l] abstract operatorE override(=]782]) 3}

E5 dAA
3.2.34. & 49 backend A¥|x F=

Backend managere w41 A Ml HAS A ofskar, backend processors AA AFF A
£ 993it}h. Backend managers 23 A8 AR &1 ABAHYE Y3 Ay ~3Y
5 A48t processorrt AR E AT F JEF queueE HAESAY, AEAHEE HESt
Open APIE Z &%t} Backend managers UlFdoz 54 344 yEdEZ FAd Az

J= AS o d8 ~23HE AT 4 9o Backend processor= backend manager”}
A% A3 ~2agEES A5t AA A5AH Y FIE

oz v rr (m
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Backend manager+= <2 Mashup Job& TAlo AE&d & A=E o2 7§19 [aaS/CaaS 3+
7ol EAHDistributed)® o] A3 E ), WTZ# © 2% multi-thread2 FA(al: 4709 backend
manager’} 4719] thread2 TFAEH ZF= 167012 jobS FAlel A& 7Fs)¥Y. Backend
processor= backend managere} #Z-& £ t‘o“—l o=, 4k 37 g multi-thread2 -4 €t

kRabbit ® mongoDB.

Mashup ashup
Job i lob T

Script
—th ]

Job Result, Processing suh:s,‘_ =

Mashu p
Result for

cation

o hig‘lng 1 Download
t\w }/ ngpiag
Sul
P V .
(l Masking
~— API

Figure 3.54. Mashup processing structure and progress

AL g @ (Mashup Job)2 271 ©]’3¢] Mashup detail2 +A4 2 4 At} Backend
manager= Mashup Joboll Z3HE 7t detail & ¢xd o2 AT & JEF Aojsta, vpx|gt
detail 21217} U ALEAA AT 2 FdS AT

2] 2] Figuree] mashup job-2 hindcast prediction, verification <=3 % masking, clipping <~
8-S o3t} Backend manager N2 queueZF-H job IDE w®ro} mashup detail s ¢x4 o=
2] gk}, Prediction, verification®} #+o] backend processor’} *&El& 4 = AS A3 ~3
HEE ZA3Ia masking, clippings} 22 Open APV} A 7]5& Al&st= A= APIE &
=3

\4

Mashup jobe] A WA mashup detail hindcast prediction®] =2 manager+= prediction<
APste ~2aAHEES AT Hindcast 713ke] 20dQ1 A5 & 20708 ~2aHEE IS =+
ATE ABAETL ~2AHEE processor’t AT 7 JYEF AW AAE queueE HAFEITE oY
el 7Aool EikxEo] A33tE backend processore queueo A AIAHE A3 A=
wolebx] A& AZrgt v W REH o2 2719 thread= 4% processor7t 4709 71 A
Holl A 553 Aot Ao 879 2AHEES AT F k. EE 2IAHE Aol gt
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I 22 W o2 verification Aol EU™H manager= X Ay AFHE 2EZA L XAHH
& x)o) 7]=3c}h. Mashup manager= the detailQ] masking 2 clippingg x&l3t7] HsiA ¢
o] Figure®} #o] APIE & =3ttt Backend manager+ HE A5xe A#E FEF3t] AHEA
7F WeEibs & e 23 39 FEHE 2EGAY AR §F AYE 453

public enum JobStatus

Mashup Job

[2024-05-07 16:24:01.850] [INFO] Request is queued

_.' [2024-05-07 16:24:01.851] [INFO] Request is running.

Mashup Detail 1 ‘ ol

MashupStatus {
( status: *Waiting®

| Mashup Detail 2
|

[2024-05-07 16:24:01.950] [INFO] Processing started.
[2024-05-07 16:24:01.955] [INFO] Checking MME data.

[ [2024-05-07 16:24:01.976] [INFQ] Starting to produce verification,
m—= [2024-05-07 16:33:07.078] [INFO] Processing completed.

4 J [2024-05-07 16:39:07.087] [INFO] Making the download files.

[2024-05-07 16:39:07.131] [INFO] Request is completed.
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Figure 3.55. Structure of mashup job log
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Figure 3.56. Mashup web interface
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Figure 3.57. Mashup result
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Figure 3.58. Climate Information Service platform structure
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applications:
- name: cliks
memory: 1G
instances: 2
path: target/dataportal-3.4.0.war
buildpack: java_buildpack
env:
JAVA_OPTS: -Duser.timezone=Asia/Seoul

Figure 3.59. A manifest file to deploy a war file

2l o] manifest 3L o] 83Fe] wjESA http://cliks.cf.apcc2l.org °F 22 7]& URLe|] A
AE} cliksE FHo|A 9 g FEO=E ?’Q’OV] sl A= https://www.apcc2l.org/cliks$} 2
URL=Z gh-¢-Hafof gt} sz 2 2498 S o537 2o

=

cf push
cf map-route cliks apcc2l.org --path cliks

Figure 3.60. Deployment and URL routing
method
3.3.1.2. CaaS &HNAY 57

CaaS (Containers as a Service)= ZH|ol 7|¥F 7H33tE ArEste] o Z2]A ol
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Docker Installation

Project
uild - Container Image push Container Image
docker g [¢]

> Bifild Comtext f—g (Docker cache) (registry)

Dockerfile

Figure 3.61. Creation of container image using docker
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NNEZARAE 2~ ZTYPE] war FYZFEE AdH oY olmAE

DockerfileS A Slt},

FROM tomcat
COPY cliks.war /usr/local/tomcat/webapps

Figure 3.62. A dockerfile to create container
image
olm| x| & RHEI docker hubs} & #HHAEZ=Z

+ Do ckerfﬂee o] &3t ZdH ol
e o2 2.

docker build -t {repository}/cliks:{tag} .
docker push {repository}/cliks:{rag}

Figure 3.63. Build and push of a dockerfile
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Container Image

jib
(registry)

Project

Figure 3.64. Creation of container image using jib
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pom.xmlol] Th&3 Zo] Feals F71E

<plugin>
<groupld>com.google.cloud.tools</groupld>
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<artifactld>jib-maven-plugin</artifactld>
<version>2.8.0</version>
<configuration»
<from>
<image>{repository}/cliksimage-v1</image>
</from>
<to>
<image>{repository}/cliksimage-v2</image>
<[to>
{container>
<ports>
<port>9909</port>
<{[ports>
<{/container>
<environment>
<ENV_VAR>...{/[ENV_VAR>
<{/environment>
</configuration>
<[pluginy

Figure 3.65. Jib plugin for maven

T3 HiZ Aol 9Al mavenel profiles F71E o+ Aot

<project>

<profiles>
<profile>
<id>local</id>
<activation>
<activeByDefault>true</activeByDefault>
<[activation>
{properties>
<docker.repository>
{repository}/${project.artifactld}:${deploy.tag.name}
</docker.repository>
<docker.allow.insecure>true</docker.allow.insecure>
{[properties>
{[profile>
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<profile>
<id>caas</id>
<properties>
<docker.repository,
{repository}/${project.artifactld}:${deploy.tag.name}
</docker.repository>
<docker.allow.insecure>false</docker.allow.insecure>
<[properties>
{[profile>
</profiles>
<{/project>

Figure 3.66. Profiles for maven
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apiVersion: apps/vl
kind: Deployment
metadata:
name: cliks-deploymenet
labels:
app: cliks
spec:
replicas: 1
selector:
matchLabels:
app: cliks
template:
metadata:
labels:
app: cliks
spec:
containership:
- name: cliks
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image: {repository}/cliks:{tag}
ports:
- containerPort: 8080

Figure 3.67. A yaml for deployment of a container image

FHU B 29} 22 CaaSell wizsta 235 Felstr] fsix e e 22 HHde 23
Elasy

kubectl apply -f deployment.yaml
kubectl get deployment
kubectl get pod

Figure 3.68. Deploymenet of a container
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2 2eWaA S dF= servicert B ath Service: pod JgolA A3 F20 of ZgA o)k
1AE PE Y o2 podE HA4s3

3
port2 ZF =9 IPe] service® =& 4 Tt

apiVersion: vl
kind: Service
metadata:
name: cliks-service
spec:
type: NodePort
ports:

- port: 80
protocol: TCP
targetPort: 8080

selector:

app: cliks

Figure 3.69. A yaml to create service

ServiceE A3t AHAH serviceE: %35t WHLE they Ao
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kubectl apply —f service.yaml
kubectl get service

Figure 3.70. Build and push of a dockerfile
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Figure 3.71. Prototype of homepage and CLIK integration (Menu)

- 172 -



Lo neee

APCCA7H o3 HEE P 2w APCCAY LY =

R TR MME Download

MME Download

well as for producing APCC MME predict

w ¢ EECMWF S xagn Qv

@ APCC  movems 1 corvaneaw

Figure 3.72. Prototype = of homepage and CLIK
integration (Download user interface)
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Figure 3.75. Standard domains for database
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Figure 3.76. ER diagram
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Column name

PROV_NM
NTN_NM

Nullable

N
Y

Data type

varchar(40)
varchar(100)

ETC (Constraint)

Key
PK15

Table 3.5. clik_model table

Column name

PROV_NM
MDL_NM

Nullable

N
N

Data type

varchar(40)
varchar(40)

Key

PK
PK, FK16)

Index

clik_model (PROV_NM)

15) PK (Primary Key): Database tableolA] 2} 3o HRE 2]



ETC (Constraint)

foreign key (PROV_NM) references clik_provider (PROV_NM)

Table 3.6. clik_data_hres_mme table

Column name Data type Key Nullable
ID int PK N
LT MM int N
PRED_TYPE varchar(20) N
MME_MTHD varchar(20) N
MME_TYPE varchar(20) N
ISSU_YR int N
ISSU_MM int N
ISSU_YM char(6) N
TMSTP_TYPE varchar(20) N
VAR_NM varchar(40) N
VAR_UNIT varchar(40) Y
FILE_PATH_NM varchar(200) N
DTL_VAR_NM varchar(100) Y
Index
clik_data_hres_mme (VAR_NM)
ETC (Constraint)
ID: auto increment
FILE_PATH_NM_UNIQUE unique (FILE_PATH_NM)
Table 3.7. clik_data_hres_model table
Column name Data type Key Nullable
ID int PK N
LT MM int N
PRED_TYPE varchar(20) N
PRDCTN_YR int N
PROV_NM varchar(40) FK N
MDL_NM varchar(40) FK N
ISSU_YR int N
ISSU_MM int N
ISSU_YM char(6) N
VAR_NM varchar(40) N
VAR_UNIT varchar(40) Y
DTL_VAR_NM varchar(100) Y
FILE_PATH NM varchar(200) N
Index
clik_data_hres_model (PRED _TYPE, PRDCTN_YR, PROV_NM, MDL_NM, ISSU_YR, ISSU MM)
clik_data_hres_model (VAR_NM)

16) FK (Foreign Key): Th& table¢] PK

£ F=xshs Adoln, e tabledto] AAE HeR7] fste] AR
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clik_data_hres_model (PROV_NM, MDL_NM)

ETC (Constraint)

ID: auto increment
unique (FILE_PATH_NM)
foreign key (PROV_NM, MDL_NM) references clik_model (PROV_NM, MDL_NM)

Table 3.8. clik_data_lres_mme table

Column name Data type Key Nullable
ID int PK N
LT MM int N
PRED_TYPE varchar(20) N
MME_MTHD varchar(20) N
MME_TYPE varchar(20) N
ISSU_YR int N
ISSU_MM int N
ISSU_YM char(6) N
TMSTP_TYPE varchar(20) N
VAR_NM varchar(40) N
VAR_UNIT varchar(40) Y
FILE_PATH_NM varchar(200) N
DTL_VAR_NM varchar(100) Y
Index
clik_data_lres._ mme (VAR_NM)
ETC (Constraint)
ID: auto increment
unique (FILE_PATH_NM)
Table 3.9. clik_data_lres_model table
Column name Data type Key Nullable
ID int PK N
LT MM int N
PRED_TYPE varchar(20) N
PRDCTN_YR int N
PROV_NM varchar(40) FK N
MDL_NM varchar(40) FK N
ISSU_YR int N
ISSU_MM int N
ISSU_YM char(6) N
VAR_NM varchar(40) N
VAR_UNIT varchar(40) Y
DTL_VAR_NM varchar(100) Y
FILE_PATH NM varchar(200) N

Index

clik_data_Ires_model (PRED_TYPE, PRDCTN_YR, PROV_NM, MDL_NM, ISSU_YR, ISSU_MM)
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clik_data_lres_model (VAR_NM)

clik_data_lres_model (PROV_NM, MDL_NM)

ETC (Constraint)

ID: auto increment

unique (FILE_PATH_NM)

foreign key (PROV_NM, MDL_NM) references clik_model (PROV_NM, MDL_NM)

Table 3.10. clik_prediction_models table

Column name Data type Key Nullable
ID int PK N
ISSU_YR int N
ISSU_MM int N
MME,_PRTPNT MDL_NM varchar(1024) N
Index
clik_prediction_models (ISSU_YR, ISSU_MM)
ETC (Constraint)

ID: auto increment
Table 3.11. clik_mme_vars table

Column name Data type Key Nullable
MME_TYPE varchar(20) PK N
VAR_NM varchar(40) PK N
VAR_UNIT varchar(40) Y
DTL_VAR_NM varchar(100) Y
Table 3.12. clik_obs_dataset table

Column name Data type Key Nullable
DS_ID int PK N
DS_NM varchar(100) PK N
USER_ID varchar(100) PK N
DESC varchar(256) N
RLS_YN char(1) N
OBSSTN_CNT int N
NTN_LST varchar(256) Y
TP_STRT_YR int Y
TP_END_YR int Y
PREC_STRT YR int Y
PREC_END_YR int Y
CRT_DT timestamp N
UPDT_DT timestamp N

Index

clik_obs_dataset (DS_ID,DS_NM,USER_ID)
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ETC (Constraint)

DS_ID: auto increment

Table 3.13. clik_obs_station table

Column name Data type Key Nullable
DS_ID int PK, FK N
DS_NM varchar(100) PK, FK N
USER_ID varchar(100) PK, FK N
OBSSTN_NO varchar(30) PK N
NTN_NM varchar(100) PK N
OBSSTN_NM varchar(100) PK N
WMO_ID varchar(40) Y
OBSSTN_LAT varchar(30) N
OBSSTN_LOT varchar(30) N
UDFNVL varchar(50) Y
CRT_DT timestamp N
UPDT_DT timestamp N

Index

clik_obs_station (DS_ID,DS_NM,USER_ID)
clik_obs_station (DS_ID, OBSSTN_NO)

clik_obs_station (DS_ID, DS_NM, USER_ID)

ETC (Constraint)

ID: auto increment

unique (DS_ID, OBSSTN_NO)

foreign key (DS_ID, DS_NM, USER_ID) references clik_obs_dataset (DS_ID, DS_NM,
USER_ID)

Table 3.14. clik_obs_val table

Column name Data type Key Nullable
DS_ID int PK, FK N
DS_NM varchar(100) PK, FK N
USER_ID varchar(100) PK, FK N
OBSSTN_NO varchar(30) PK, FK N
NTN_NM varchar(100) PK, FK N
OBSSTN_NM varchar(100) PK, FK N
VAR_NM varchar(40) PK N
OBSRVN_YR int PK N
VAR_UNIT varchar(40) Y
JAN_OBSRVN_VL varchar(40) Y
FEB_OBSRVN_VL varchar(40) Y
MAR_OBSRVN_VL varchar(40) Y
APR_OBSRVN_VL varchar(40) Y
MAY_OBSRVN_VL varchar(40) Y
JUN_OBSRVN_VL varchar(40) Y
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JUL_OBSRVN_VL varchar(40) Y
AUG_OBSRVN_VL varchar(40) Y
SEP_OBSRVN_VL varchar(40) Y
OCT_OBSRVN_VL varchar(40) Y
NOV_OBSRVN_VL varchar(40) Y
DEC_OBSRVN_VL varchar(40) Y
LAST MM int Y
CRT_DT timestamp N
UPDT_DT timestamp N

Index

OBSRVN_YR)

clik_obs_val (DS_ID, DS_NM, USER_ID, OBSSTN_NO, NTN_NM, OBSSTN_NM)
clik_obs_val (DS_ID, DS_NM, OBSSTN_NO, NTN_NM, OBSSTN_NM)

clik_obs_val (DS_ID, DS_NM, USER_ID, OBSSTN_NO, NTN_NM, OBSSTN_NM, VAR_NM,

ETC (Constraint)

ID: auto increment

foreign key (DS_ID, DS_NM, USER_ID, OBSSTN_NO, NTN_NM, OBSSTN_NM) references
clik_obs_station (DS_ID, DS_NM, USER_ID, OBSSTN_NO, NTN_NM, OBSSTN_NM)

Table 3.15. clik_reanalysis_vars table

Column name Data type Key Nullable
VAR_NM varchar(40) PK N
VAR_UNIT varchar(40) Y
DTL_VAR_NM varchar(100) N

Index
clik_reanalysis_vars (VAR_NM)
Table 3.16. clik_verification_methods table

Column name Data type Key Nullable
PRED_TYPE varchar(20) PK N
MME_TYPE varchar(20) PK N
VRFY_MTHD varchar(40) PK N
DTL_NM varchar(100) N
RPRS_NM varchar(40) Y

Index
clik_verification_methods (PRED_TYPE, MME_TYPE, VRFY_MTHD)
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3 =eoltt,

INSERT INTO clik_obs_dataset

(DS_ID, DS_NM, USER_ID, DESC, RLS_YN, OBSSTN_CNT, NTN_LST, TP_STRT_YR,
TP_END_YR, PREC_STRT_YR, PREC_END_YR, CRT_DT, UPDT_DT)

SELECT dataset_id, dataset_name, userid, description, if(ispublic = 1, Y, N), station_num,
countries, temp_start, temp_end, prec_start, prec_end, create_date, update_date

FROM clik_dataset;

INSERT INTO clik_obs_station

(DS_ID, DS_NM, USER_ID, OBSSTN_NO, NTN_NM, OBSSTN_NM, WMO_ID, OBSSTN_LAT,
OBSSTN_LOT, UDFNVL, CRT_DT, UPDT_DT)

SELECT dataset_id, dataset_name, dataset_userid, station_id, country, station_name, wmo_id,
latitude, longitude, undefined, create_date, update_date

FROM clik_station;

INSERT INTO clik_obs_val

(DS_ID, DS_NM, USER_ID, OBSSTN_NO, NTN_NM, OBSSTN_NM, VAR_NM, OBSRVN_YR,
VAR_UNIT, JAN_OBSRVN_VL, FEB_OBSRVN_VL, MAR_OBSRVN_VL, APR_OBSRVN_VL,
MAY_OBSRVN_VL, JUN_OBSRVN_VL, JUL_OBSRVN_VL, AUG_OBSRVN_VL,
SEP_OBSRVN_VL, OCT_OBSRVN_VL, NOV_OBSRVN_VL, DEC_OBSRVN_VL, LAST_MM,
CRT_DT, UPDT_DT)

SELECT dataset_id, dataset_name, dataset_userid, station_id, country, station_name,
variable, year, unit, JAN, FEB, MAR, APR, MAY, JUN, JUL, AUG, SEP, OCT, NOV, DEC,
last_month, create_date, update_date

FROM clik_station_obs;

INSERT INTO clik_reanalysis_vars
(VAR_NM, VAR_UNIT, DTL_VAR_NM)
SELECT var_name, unit, long_name
FROM clik_reanalysis_variable;

INSERT INTO clik_verification_methods

(PRED_TYPE, MME_TYPE, VRFY_MTHD, DTL_NM, RPRS_NM)
SELECT cabinet, mme_class, method_name, long_name, rep_name
FROM clik_verification_method;

Figure 3.77. Sql statements to migrate data
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1 package org.apcc.dataportal.mysgl;

3 import java.sgl.Date;
y import java.util.list;
5 impert java.util.Map;

import org.apache.ibatis.annctations.Mapper;
import org.apache.ibatis.annotations.Param;
g import org.apcc.clik.dto.”;

i @apper

L2 public interface ClikMapper
3 B4

14 // for test

15 public String getTime();

// Clik data (combination)

18 public int insertClikData(ClikDataDTO data);

13 public ClikDataDTO selectClikDataById(int id);

28 public List<ClikDataDTO» selectClikDataByDate(@Param({ vear") int year, @Param(m
21 public List<ClikDataDTO: selectClikDataByDateModels(@Param(“year”) int year, @Param(”
2 public List<Integer> selectClikDataldByDateModels(@Param("y ) int year, @Param( month

{/ Clik job
public int insertClikJob(ClikJobDTO job);
public ClikJobDTO selectClikJobById(int id);
public List<ClikJobDTO» selectClikPredictionJob(ClikJobDTO job);
public List<ClikJobDTO» selectClikVerificationJob(ClikJobDTO job);
public int updateClikJobStatus(@Param: ) int id, @Param s") String status);
public int updateClikJobStart(@Param( ') int id, @Param( ) String status, @Param(
public int updateClikJobEnd(@Param(“id") int id, @Param(’ ) String status, @Param(’'s

te”) Date start date);

) Date end_date);

// Clik MME vars
public List<ClikMMEVarsDTO> selectMMEVariable(@Param( mm=T

ne") String mmeType);

36 // CLIK Model Max YearMonth
public String selectModelMaxYearMonth(@Param( " mm

) String mmeType);

// CLIK Model List
public List<String> selectModellist{@Param(
11 public String selectModelVariablelist{@Param(

') String mmeType, @Param(
") String year, @Param(“mon

ate") String searchDate);

") St ing month, @Param(“modellist”) String[] mo

Figure 3.78. Mapper interface to access mysql database
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<?xml version="1.8" enceding="UTF-8"2>

<!DOCTYPE mapper
PUBLIC "-//mybatis.org//DTD Mapper 3.0//EN"
"http://mybatis.org/dtd/mybatis-3-mapper.dtd”>

[l <mapper namespace="org.apcc.dataportal.mysql.ClikMapper™>

B <select id="selectMMEVariable" resultType="org.apcc.clik.dto.ClikMMEVarsDTO">
 SELECT * FROM clik_mme_vars

| WHERE MME_TYPE = #{mmeType}

- «/select>

B «<select id="selectModelMaxYearMonth" resultType="String">
. SELECT max(ISSU_YM) FROM clik_data_hres_model

{ WHERE PRED_TYPE = #{mmeType}

</select>

[ <select id="selectModellList" resultType="String">

SELECT distinct concat(PROV_NM, °_*, MDL_NM) FROM clik data_ hres_model
. WHERE PRED_TYPE = #{mmeType}

i AND ISSU_YM = #{searchDate}

22 - <fselect>

<select id="selectModelVariablelist" resultType="String">
! SELECT GROUP_CONCAT(VAR_NM ORDER BY VAR_NM SEPARATOR ', ') AS VAR_NM
FROM ( SELECT VAR_NM
FROM clik data hres_model
WHERE TISSU_YR = #{year}
AND ISSU_MM = #{month}
AND concat (PROV_NM,"_',MDL_NM) IN
<foreach cellection="modellist" item="modelitem" open="[("
#{modelitem}
</foreachs
<! [CDATA[
AND VAR_NM <> 'olr’
11>
: GROUP BY VAR_NM
38 : HAVING count(distinct prov_nm) = #{modelcnt} ) as subguery
38 <fselect>

' separator="," close=")">

41 [ «select id="selectAllReanalysisVariable" resultType="String">
i2 : SELECT VAR_NM FROM clik_reanalysis_vars
B - <fselect>

<select id="selectAllVerificationMethod" resultType="org.apcc.clik.dto.ClikVerificationMethodDTO">
© SELECT * FROM clik_verification_methods
F </select>

Figure 3.79. Mapper.xml to access mysql database
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DZID = [JLT_MM = [JPRED_TYPE = [IPRDCTN_YR = [ PROV_NM : [JZMDL_NM : [JJISSU_YR = [JISSU_MM ¢ [JOISSU_YM = [JJVAR_NM = [JVAR_UNIT = [[JODTL.V
1 6 FORECAST 2823 APCC SCOPS 2023 3 202303 olr
2 6 FORECAST 2023 APCC SCOPS 2023 3 202303 prec mn/day Precipi
3 6 FORECAST 2823 APCC scoPs 2023 3 202303 slp mb Sea Lewt
4 6 FORECAST 2023 APCC SCOPS 2023 3 202303 sst deg K Sea sur
5 & FORECAST 2823 APCC SCOPS 2023 3 202303 t2m deg K Tempera:
& 6 FORECAST 2023 APCC SCOPS 2023 3 202303 1850 deg K Air Tem;
7 & FORECAST 2023 APCC SCoPs 2023 3 202303 uz288 n/s Zonal W:
8 6 FORECAST 2023 APCC SCOPS 2023 3 202303 uss0 m/s Zonal W
9 6 FORECAST 2023 APCC sSCoPs 2023 3 202303 v2e0 m/s Meridiol
10 6 FORECAST 2823 APCC SCOPS 2023 3 202303 V850 mn/s Meridiot
11 6 FORECAST 2823 APCC SCOPS 2023 3 202303 z5ee m Geopotel
12 & FORECAST 2823 BCC CSM1.1M 2023 3 202303 prec mm/day Precipi:
13 & FORECAST 2023 BCC CSM1.1M 2023 3 202303 slp mb Sea Levt
14 6 FORECAST 2823 BCC CSM1.1M 2023 3 202303 sst deg K Sea Sur
15 6 FORECAST 2023 BCC CSM1.1M 2023 3 202303 t2m deg K Tempera
16 6 FORECAST 2023 BCC CSM1.1M 2023 3 202303 1850 deg K Air Tem|
17 6 FORECAST 2023 BCC CSM1.1M 2023 3 202303 u200 m/s Zonal W
18 6 FORECAST 2823 BCC CSM1.1M 2023 3 202303 usse m/s Zonal W
19 6 FORECAST 2823 BCC CSM1.1M 2023 3 202303 vz2e0 m/s Meridior
20 & FORECAST 2023 BCC CSM1.1M 2023 3 202303 vesa m/s Meridiol

Figure 3.87. High-resolution model table (MariaDB)
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details® ZTdle] AHgE AZ3Th 74 WA 2d %3 dH o] E(clik_prediction_models)ol A
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Prediction processore= AFEA7F 243 A&, o= vk =
4 ofoly T& o83t Am 2EfA ZHE st AsHEe] B8
ot Fo] Aol JEE HF AsHEY ZES AP dAe Ay =1E yaml F2 9
Bd=E 7|FsoF 3ty th Figure: processor7t AME&AZE @47 7% wWedEE AYAS
yaml 39 B<Fo|th

X jhshin@data: /data0d2/clik/CMM_DATA_dev/2023/APR/VER-1/1.0/3-MON/FORECAST/SCM/RUN/64632e54b98...  — O x
Jhshin@data:/data02/clik /CHA_DATA_dev/2023/APR/AER-1/1, 0/3-HONFORECASTASCHARUIN/B4632e04b983282020d24680% cat SEASOMAL _prec,yaml
Datalist:

- Model_name

- APCC_SCOPS

- BOM_ACCESS-52

- CHCC_SPS3.5

- ECCC_CAMSIPSwE,1

- KHMA_GLOSEABGCS,2

- METFR_S5Y58

- MASA_GEOS-525-2.1

- MCEP_CFSw2

- UKHO_GLOSERE

Variable_name;

- prec

Plot_name:

- prec

Forecast_month: APR

Forecast_year: 2023

Hindcast_syear; 1993

Hindcast_eyear: 2010

Resolution; 1.0

MHE_out: Adatalz/clik/CHM_DATA_dew/2023/APR/YER-1/1, 0/ 3-MONFORECAST. SCHAMME_OLT/TATA/SERSONAL S
FIG_out: Adata0Z/clik/CHM_DATA_dew/2022/APRAER-1/1,0/3-HONFORECAST ASCHAMME_OUT/FIG/SEASONAL S
NCL _out: Adatad2/clik/CHHM_DATA_dew/2023/APRAYER-1/1, 0/3-HON/FORECAST ASCH/RUN/E4632e540383283020d2468b, MCL/SEASONAL
Forecast_model: /datalZ/data’Seasonal -HRES/MHE_IN/FORECRST/

Hindoast_model: /datal2/data’Seasonal-HRESAMHE_IMAHINDCASTZ023/

Timestep: SERSOMAL

Iszued_date: 15 Apr 2023

Region_list:

global
Jjhshin@datas/data02/clik/CHH_DATA_dew/2023/APR/VER-1/1 , 0/ 3~HON/FORECAST/SCH/RUN/B4632e54b383283020424680% I

Figure 3.88. A yaml configuration sample for the predictor

Processor= AH&A7F 843 7| WS EHE A 23HE IU(e): SEASONAL_prec.sh)
< AT A 23-ES o & v Figureot ot

' jhshin@data: /data02/clik/CMM_DATA_dev/2023/APR/VER-1/1.0/3-MON/FORECAST/SCM/RUM/B4632e54b - O X

JhshinBdatas/datal2/clik CHH_DATA_dew 2023/APR/YER-1/1,0/3-HON/FORECAST /ASCHARUN/G4632e04b983283020d24680% cat SEASOMAL_prec.sh
#1/bin/bash
module load python

# python mme running
python Adata02/clik/MAE/FCST_SCH_MME_3month.py Adatal2/clik/CHH_DATA_dew 2023/ APR/VER-1/1,0/3-MON/FORECAST/SCH/RUN/E4632e5403832
020d2468b,/SEASOMAL _prec.yanl < Adew/null

# python plot running
python Adatal2/clik/MME_Graphics/FCST_IMME_Zmonth_seaszonal,.py Adatal2/clik/CHM_DATA_dew/2023 APRAVER-1/1, 0/ 3-MONFORECAST SCMARU
£4632e54bI83283020024680,/ SEASONAL _prec.yan] < Adew/null

Jjhshin@data:/datat2/clik/CHH_DATA_dew/2023/APRAER=-1/1, 0/3-HONFORECAST /SCH/RUN/G4632654b983282020d246503 ]

Figure 3.89. A sample of running script for prediction
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Figure 3.90. Results of prediction
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Notice : A new user-customized APCC seasonl ! prediction (MME) and verification services based on platform technology has been opened as beta service
(Refer to current APCC CLIK service : https:/lik.apce21.org). Please leave your any questions and feedbacks about the new service to APCC Help Desk.
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Figure 3.92. Prediction service - low resolution 2.5X2.5 (left), high resolution 1.0X1.0
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Figure 3.93. Comparison of resolution results by variables (Precipitation, Sea Level
Pressure, Sea Surface)
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Figure 3.94. Comparison of resolution results by variables (Temperature at 850hPa,
Geopotential height at 500hPa, Temperature at 2m)
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</select>

FROM ( SELECT VAR_NM

FROM clik_data_hres_model
WHERE ISSU_YR = #{year}
AND ISSU_MHM = #{month}
AND concat (PROV_NM,'_',MDL_NM) IN

<foreach collection="modellist" item="modeliten" open="(" separator="," close=")">

#{modeliten}
</foreach>
<! [CDATA[
AND VAR_NH <> ‘olr
11>
GROUP BY VAR_NM
HAVING count(distinct prov_nm) = #{modelcnt} ) as subquery

Figure 3.95. Enhancement of Common Variable selection frature in High Resolution Prediction
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