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Executive Summary

The APEC Climate Center develops various climate information services to enhance the
value of climate information in the Asia-Pacific region. It operates these services online with
a focus on stability, continuously improving and supporting projects to enhance the
convenience and utilization of climate forecast data. To ensure the systematic and stable
operation of APCC climate information services, the center is strengthening management
through systematic procedures and regular service monitoring in accordance with the annual
plan. It also aims to establish a stable operating foundation by modifying and improving
services in response to rapidly changing information and communication technologies.
Additionally, efforts are directed towards continuously strengthening service security to
address various security vulnerabilities.

APCC climate information services, which provide, process, predict, and verify climate
data, are being integrated and developed into platforms. This transition aims to provide users
with a consistent service environment rather than individual climate information services. The
center is also actively involved in the implementation and user support of domestic workshops
to facilitate the exchange and dissemination of climate prediction technology through the
platform, contributing to Korea.

This year’s tasks revolved around two main goals: the stable operation and improvement
of APCC climate information services and the establishment of dynamic climate information
services. To achieve these goals, research and development work focused on the following
details:

To attain the first main goal, timely security measures were implemented to address
security weaknesses. This included the establishment of an operation plan, regular inspection
of the APCC climate information service, and the improvement of operational functions.
Emphasis was placed on system stability through constant monitoring via the monitoring
system. The web access statistics system was transferred to the cloud to create a smoother
maintenance system. A plan was devised to enhance climate information services, with efforts
directed towards improving user satisfaction through systematic and gradual improvements.
Examples of improvement in the current year include the expanded provision of re-analysis
data through the climate information service platform and the reinforcement of online tutorial
services. Publicity and education efforts were implemented through user workshops to
promote the expanded use of the APCC climate information service.



For the second main goal of building a dynamic climate information system, a climate
data processing module and web interface were developed and applied to the climate
information service platform based on the dynamic climate information technology secured in
2022. A foundation system was established to build an institution’s website using dynamic
technology, integrating it with the platform. Finally, a prototype of the dynamic mesh-up
service through the platform was successfully established for future use, and a service
providing customized high-resolution MME seasonal prediction information was completed.
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Table 2.2. Person in charge and task of climate information services
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Table 2.3. Operation plan of 2023
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Figure 2.1. Monitoring result of homepage server
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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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Table 2.4. The list of homepage updated
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Climate Service Toolkit

IClimate Services Platform

> Climate Service Toolkit
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IClimate Services Platform
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» Home > Climate Information Services

Climate Service Toolkit

> Climate Service Toolkit

= CLIK(CLimate Information toolKit, https://cliks.apcc21.org)

~ CLIK(CLimate Information toolKit, https:/icliks.apcc21.0rg)
CLI

I Climate Information Masking

= OpenWP$(Open Web Processing Service for climate science community,
https: Ilopenwps apcc21.org)
OpenWPS helps users generate masking information based on geographic information to extract precise climate data

Figure 2.5. Updated of Climate Service Toolkit page (English version)
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Figure 2.6. Updated of Climate Service Toolkit page (Korean version)
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Figure 2.7. Changed of provider institution name from PNU to PNU-RDA
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c I imate Information » Home > Climate Information Services > Applied Forecast > APCC Fire and Haze EWS

Services APCC Fire and Haze EWS

+  Seasonal Forecast

+  BSISO Forecast & Introduction

Haze from forest fires is among Southeast Asia’s most serious environmental problems and there is a clear need for
a Fire and Haze Early Warning System (FHEWS) to prevent these fires and mitigate their impacts in the region.
APCC developed FHEWS for Borneo Island, the largest island in Asia located at the geographic center of Maritime

4+  Applied Forecast

+  Climate Monitoring Southeast Asia, through the Asia-Pacific Network for Global Change Research (APN) project (Yoo et al., 2016). This
system shows how seasonal forecasts can be used to predict drought conditions triggering forest fires. It is our hope
4  Climate Service Toolkit that the forest fire early warning information in Borneo Island’s four provinces will be utilized to prevent dangerous
forest fires and haze. This APCC Fire and Haze Early Waming System is only available from April to July of each

+  Climate Information Publications year

2 APCC Fire and Haze Early Warning System

~ Forecast

APCC FHEWS provides forecast information on both probability of forest fires and precipitation in Borneo Island’s
four provinces for the August to October (ASO) season, when the region has the highest risk for forest fires. This
system utilizes the 3-6 month data from multiple dynamic models participating in APCC Multi-Model Ensemble
(MME), and therefore is able to generate forecasts for the ASO season starting from April to July. The forecasted
precipitation from the APCC MME is translated into four forest fire risk ratings based on the relationship between the
precipitation amount and CO, emissions for each region

Figure 2.9. APCC Fire and Haze EWS web page (ntroduction &
Indonesia contents)
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Figure 2.10. Updated web page of APCC Fire and Haze EWS - Introduction &
Methodology(left), Indonesia (middle), Malaysia (right)
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Table 2.5. The list of CLIKs updated
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Notice

MME participation model change notification

O The issue day of seasonal forecasts change:

- Our seasonal forecasts are issued on the 15th of each month. In the case that the
15th falls on a weekend or national holiday, they are issued on the first workday after
the 15th.

O Institute official name change:
¥ Change the institute name from PNU (Pusan National University) to PNU-RDA
Pusan National University-Rural Development Administration)
- The period of prediction data for changing the name of the institution is as follows:
PNU: Used until JJASON 2023, PNU-RDA: Start of use from JASOND 2023

Please refer to the detailed description of the individual model here.

Don't show this popup for one day.

Figure 2.11. Updated of popup interface
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Figure 2.12. Checking states of CLIKSs
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¥ jhshin@data: ~/dbbackup/mongedb — O =

Jhshinkdata:”/dbbackup/mongodbd 1s -al *202310%

—r—r—-t-= 1 jhshin users 1873932 10:EF 21 03:00 bsizo 20231021, jzon
-ru-r—r-- 1 jhshin users 147715 10:: 21 03:00 cmiph_20231021, jzon
“ru-r——t-- 1 jhshin users 27837328 21 03300 external 20231021, jzon
=ru—r=-r-= 1 jhshin users 45986245 10:% 21 03:00 job_ 20231021, jzon
=ru—r=-r-= 1 jhshin users GFLF7EEL 10:3 21 02:00 mme_20231021,jzon
—rw—r——t-- 1 jhshin users BIFEIOTET 10::E 21 03100 model 20231021, json
-ru-r—r-- 1 jhshin users 14464 10:2: 21 03300 summary_mme_20231021, json
“-ru-r—r-- 1 jhshin users 964024 10:2F 21 03300 summary_model 20231021, jzon
=ru—r—-r-= 1 jhshin users 5272781 10:3% 21 03100 summary_period_model 20231021, json
JjhshinBdata:” dbbackup/mongodbs [l

Figure 2.13. The backup of database on the platform storage

2.1323. ¥UF A" (SS0)

ofz T MA A H HG &S EFE AAES SFFHA I At - FA
M T 2 Ulgolth
Table 2.6. The list of SSO updated
s
2 A Ara j:l‘;,';j el U g
- At BE0E 9 dFu kA v o] HlE}
: AE) 2~ AA
A < O~
29 Aj’; ARl WE AR g | ze) 22 eaeiE S50 A 2w
fFm L dFA AElo] Algf EFHel=
Alzdgoz =493t
- 7Y 7INte 2 AV nHEAE B/
A7) vdER Hel 7% s - = e
64 | o 7R A AR ek M T4 2 39 2 A
N s HE
- OAuth2 714 #Fe] wgets T3 MEnd s
91 OAuth2 7}d 9] dlo]E 2 O ZE Al AFg2}2] ID/Password & 2 sl
= | gezc wol A = OAuth2 7}el=ke] 7 ID/Password’} S
Download keyE F7}ste] &4 32
AR 9= Hol FUE Q) Al =3 EFAFA|~H Y AF2 AMu]| A2 A st
AT Alz="le IA AAEA SEAF A28 &3 fAddEFA~He] 7eS x5 9l
ok OgA T)RollE 2zt &Y93E ARAE ) Y Alx"Eo g EIEHT AT EBIA=
Al2Ele Z[BAH o2 3|7 Alx=ElE x3ely Q 7[EF g2 OAuth2Es 53+ 3
I ISR E V)5S FU1Eg T OAuth2:s A T2, #Hol2xE, 7171%, ol 479
An| 2o A Y471 715 AlFska Utk

_14_



Z701 A 3171 EI01 U 2IRI7I PR
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Sign In
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Password
4 APCC
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QRIS 2391
Forgot your Password or ID?
s 0 s
a s °

Figure 2.14. Log-in and sign up page (general / OAuth2)
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CC
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Edit Info

gmail.com

Korea, Republic of, Asia v
APCC
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Do you want to receive email? O Yes No

APl key [T
-

Download password

B
T

Figure 2.15. Improved for downloads for OAuth2
users
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Figure 2.16. Procedure for handling long-term
non-visitors
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Figure 2.17. Web interface of handling long-term non-visitors

2.1.3.2.4. OpenWPS
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OpenWPSE 202338 Eo 2 73R AH 2~ ZHAE Yo Processing - Masking ™WF& oA
Tgeol dEFA.

Table 2.7. The list of OpenWPS updated
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2.1.3.2.5. Help Desk

APCCAAA = 7IFAHBARI 2~ ALEAES] Tt 2o 9 e A S 837 st
2020 HE 22kl XY Al2®lE =93t &83ka Utk AlxEl BolAkgk glo] 2023
W F 919 HAGA EgAEhHe e - AE stdoer, FFHloE g5t oide
APCC Help Desk& &3t Al g g I3 dgo|nt

Table 2.8. The list of Help Desk updated

4 A @ ALgt 2 W&
3¢ | Ticket 27 &3) - 713 A B A8 2~ ZPE(CLIK) &2 Ticket 27 238 (3/9, 3/13)
49 | Ticket 27 3} - 71ZRF B A8~ SHE(CLIK) B Ticket 27 &3 (4/9, 4/25)

6 | Ticket 14 23 |- 7|FAH RN~ ZHPE(CLIK) #& Ticket 171 238 (6/30)
79 | Ticket 27 &3 | - 7| FAHRAH 2 FAZ(CLIK) B Ticket 271 L3 (7/16, 7/25)
109 | Ticket 171 &e) | - 7|3 AR A6 ZHPE(CLIK) & Ticket 174 23 (10/24)
11€ | Ticket 14 3y - 713 B A8 2~ FPE(CLIK) & Ticket 17 ¥ (11/24)

2.1.3.2.6. Release Note
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ste % 8 CLIKS Relesss Nots * \ @ AIMS Release Note: x \ @ rtestcfapcedt orgiclll X

B4 ISON Formstter & Vall % @ Release
€ & & % A =2 9% | rmweb.cfapcc2i.org/update [EaR-3 & 0 s ‘ 2

G Release Note 573

AfHjX a|x= o5 oiof EEES
CLIKS v 2023-02-27 O] ENG v YES v

=

CLIK 3.3.0 Released

New[ F5T]

Masking Service [x]
Update [ 7} |
The user authentication service was changed to the new SSO (Single Sign-On) system [x
Clipping Service: Web Interface Improvement [x]
[x

Composite Service: Web Interface Improvement

Fox| =7t |

Memo (7| = ReleaseNote LI 80| HTML S == DBO| MEE ULCE HZ 852 AMSSIN| Q)

s | BlU @ | venetcar |[A-]=l=l=r @mr o @ -lxwl2

- New

- Masking Service

= Update

Figure 2.18. Release Note input screen (improvement)
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APIE F3ll /MAAE FRAAE AHEstES WA
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JSGM Formatter 8 Vall X | @ APCC Relesse Note List X | @ CLIKS Relesse Mote X | @ AIMS Releaze Note

& R A o] 2% | mtestcfapccl.org/cliksapi I 1} « = % 0O 0 2

W"DATE" "2023-02-27", "SUBJECT" "CLIK 3.3.0 Released”, "NEW™ "Masking Service", "UPDATE": ["The user authentication service was changed to the new 550 (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 Resolution 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"[}, {"DATE"™ "2020-07-31", "SUBJECT"™: "CLIK (cliks.apcc21.org) 1.0.0 Released.”, "NEW": ['Data request and download service (APCC MME, Model, Clipped
CMIPS)", "wget download service", "Open AP| services"])]

Figure 2.19. Contents of the Release Note (CLIKS) delivered through API in JSON format
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DATE SUBJECT NEW UPDATED FIX

080517 12313 = P S 9 8| [{Updated": TH" 24" 12244 W-22247 ] [{F [W'EW‘,W? 3 33
W05-17  FEZZEHAE [{Mew’s T New L2 100 Minew H2 222 W e HE 33377 [{Updated": T Undate 42 111", W Undate 42 2229 W Update 45 3330 Wipdate B2 443" W lpdate 2 50577 [0F T Fe 2T

0230227 CUK 3.3.0 Released [New™s "[HWasking Serviee 7] [{Updated". “TH"The user authentication service was changed to the new S5O (Single Sign-On) system ", W Cinping Service: Web Inte... [(‘F\x T1

022-12-30 QK 3,20 Released [{New"s T Hioh Resolution MVE data service (wgetff]] [{Updated”s T [P 0]

202206-30 (LK 3.1.0 Released [PNew's THERAS (The fifth generation of ECMVUF reanalysis) data service'it™ W°AIM,., [{Undated”s 7 [ 1]

W2201-8  CLK 20.0Released [{™New': "[H"Statistical downscaling service which conducts predictor variable pre-soe..,  [{Updated”; “[#Prediction service: Added monthly forecast and new prediction variables (uv200, uaSO)", W Clipping service: Added ... [[Fix™: "7

0200426 (L2 1.0 Released [{New™ 07 [{Updated". "[H'BSISO data service " W wget service for MME without user authenticationtf] ] [{Fix" 07

W20-12-18  CLIK 2.0.0 Released [MNew"s ‘THSeasonal prediction (VVE) service ", *Seasonal verification servieeW,... [{Updated”: '] [fFx% 07

02007-31 QLK (cks.apcc2Lorg) LO.0 Released,  [[Mew"s TH'Data request and download service (APCC MME, Model, Clipped CMIPS)HY,.. [{Updated” "I [P0

Figure 2.20. Release Notes DBMS Table
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Figure 2.26. SSL certificate of ReleaseNote Homepage
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Figure 2.27. Web based monitoring system (Nagios)
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Figure 2.28. APCC homepage server monitoring for one month
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Figure 2.29. APCC homepage HTTP service monitoring for one month
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Figure 2.30. APCC homepage Tomcat service monitorinng for one
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Table 2.9. List of web analytics
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Figure 2.31. Summary of Openstack system information
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_28_



APCCollA Ax = FA3% Container Platforme] +AXE ol Figureet 2t} 37)9
Master Node<} 2tie] = 1984, 3tfe] Work Node, 1the] NFS servero|t}. Master Node:=
TE EFME 78S sted Sa50 g IME FAE AT olgd FAES 7N e E 5
01] Container Platformg FAldle] APCCe ¢ AnAE AFT Aot 13y doz A

B 7IFFRAE 2 FHRA AF, HolH T ¥ FE2E 74 S ofF B
T3 sfds)ord AEe] dol Aok

AN

HH

Cluster

Control Plane Control Plane Control Plane

LoadBalancer

Nolde Node Nc}de Storage
| 1Ol Ol 1O
node node node i E
s
: . —

Figure 2.33. Structure of container platform

22. 713 B EAR 2 AL AY sHE T AAF Auiz A

2.2.1. F3M8
2211 984

A AAROR B JBolA GFRAGFE S5

o A4 Z8sta lorm(d,
NMME, WMO, C3S ), APCC 7]%-clZ2] =4 349 8 &8 %

d3hE Sk ApEstd 7154



T3 APCC 7138 BAH 2 AEE S8 7|45 AFAAH 2, 229 7[R &%
Touta ARE F83 A8 FE 59 7|5S B3I one-stop serviceE A EEE /&
HAEAR 2 FREHAE o] 2022950 S5FHJoH, T 7|EFAHRAH 2 FFEAE &
£ 4k 2 AR AHel TS AT VA BAN 2 N FX1Ea, 71H EFo]A] AA 7Rk

ntE S #1345 Fxlo] " asi
2.2.1.2. R 3A

23 AL A T REOE Udth AA, NFHRAN S B8 4 FAE AT 2
d= AH 2 pEe 9 A}Q—x} Held 8 AR H2AH 28 9% APCC FulolA 7%

2 ootE A A Y A3HE AT AEASAE A9FH MH2E FATH. 24, 7 FAHEA ]
2 TEEHE &8 e AT 715 A SRS fel ZIFAHRAN 2 FRERE 22
0l REYY = 73, 7|ZARAN 2~ EFZHEZ 7wk NCEP1/2 AAEAAE A9 AE,
Z|FZRAR 2= FEAEAF N 4 VFAE AHlE 5 AYE F UAES FAHA=E
AgskAth B AAEAA AFERIAAM = AAFIA] 7o A SR A AR 2E
A 213k APCC 71 FAHHAH 2= i A8 sy 58 24 #dste] destes I

20233 APCC 7| F g HAn = /i AE 3 A8 offe] Tablex}t 2t

Table 2.10. 2023 Plan for the Improvement of APCC Climate Information Service

T2 F=Z abH| MH|A o "dY
7|5 ™HEMH|A ESHESHE J|E NCEP1/2 MEMXIZ AT HE 20234 6¥

M

(27)
ArEAL HolM Bl HE FIZY AsE et APCC 2H|O|X| 73 20234 12¢€
OLEfX|Y K| ¥ Z=2E 2ot M=0FTE K=tz 20234 4¥

A
oL | EEEAs SEERE I 2otel fEAY BHX 2 20234 1%
IR HEME|A STEHE VI8 S 7|2HE AMH|A 20234 11€




=FIE

=
‘:I:i'

olx] 7
CIEE BRI

-2

=

==
‘:I:r

+ APCC

kel
p il

o "A T

I

&

APCCAAM = 713

Fod @A 74A]

9

2221 AFARAN 2 B4 AAY Z3E 9
22211 A&A Wy 2 AR A2A e 9

2.2.2. F8W&

222111 ¥84

&

AZE lem, AHg shelBE e |

of %

g

H Jl=

]

A
l

N
o

o

A

ik

we}A], APCC 7| &4 SAH K

J]

&

,:A.ﬂ

o

stk

222112 FaW&

A Ee

o|J
L

—_
o

AL AA FE5S

9%

=
=

AA=A &=

A

=i
=

I AF

Hn
=
By
b

o]

AAAS FHolA Tz i

# o)A o A 2] 7]

<

=]

A

2 7]

o

]_

AA

_31_

g Z4leo] SPA(Single Page Application) €1 7]

{?}



Z&sted 7=

- YA vFe GAE AlGF HolA F& AANTLS NAETE 4+ Jde FAALS 183
TEE N

2.221.13. 7|dj&ax

APCC E¥o]A] Alqt 752 oot 22 7IdaxsE 7Hin.

AR HEA, SR WS 1@ U4 AW AW L vy /18L F8) APEC 7]
FAE S WAt ARH PR\ AAHOE AYF 5 Uk T A FF
SR 8T ST /TR B8 L WS =Y & U= B FHR =
Zo| 7bsd FololA] 7t npel

S APCC 7|FABAM 2 S5 AE EoolA AA /1w nde T3 FF QAolE
FFA AR AA 3T 5 dom, 9 Tz BYN2Y FHS 5 A &

d 2 AAAA H AA mH-E

Heb7leo] d3E T MABEES, HAHGH ds & 37

ol
d JFAd st
2.22.2. 71FARAAH 2~ THERE & 3L A 7€ A 2L AL
2.2.2.2.1. 71 R BAH 2 FEEARAE 7| NCEP12 A&H Agw A AF

222211 ¥84

25, 45F AHWHE d58E T APCC/L Aitsle A5E SAHCE AFsta o
o, AIMSY AMu]2=Z $3 Clipped CMIPS 7] ¥ 3t A ve]l 2 A&, ERAS A4 A5E Al&3st

St

APCC 713AH B AH 2~ SFZEH RIS &3 APCC 3/M4/67hd MME ARG SA%, 7i4E

NCEP/NCAR Reanalysis 1, NCEP-DOE Reanalysis 2= ERA58} g &0 7|3 AFE ¢35+
AF AEEE ARYABER, AgA ARHAR AF a7 Ug3e] Y AR A)F

ARAMH 2= FHES FT AFo] 3 dAo|th
222212 FoU&

NCEP ARMAE AZS % Auls A% 98 thedt 2o Weow 752 34

=

ol
-

]

rok

- NCEP A&A2A5 AFS 913 deolguol =~ +5

- wget & Open APIE ©] &3 22T 7]& 7/

2) https://cliks.apcc2l.org
3) AIMS (APCC Integrated Modeling Solution), https://aims.apcc21.org
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NCEP A &4

jhshin@dbcom:~ = m} X

[jhshin@dbcom “]$ crontab -1

# mme

0 20 10-31 * % /home/ jhshin/source/mme/rsunc.sh >& /dev/null

021 10,12,14,15,16,18,20,22,24,26,28,30 % % /home/jhshin/source/mme/rsync-hres,sh >& /dev/null

# bsiso
0 20 * 5-11 * /home/ jhshin/source/bsiso/bsiso.sh & Zdev/null

# erab daily

0 19 15 * * /home/ jhshin/source/erad/script/copy_daily_pl.sh >& /Zdev/null

0 7 15 * % /home/ jhshin/source/eraS/script/copy_daily_sfc.sh & Adew/null

# erab hourly

0 14 2 % % /home/ jhshin/source/erab/script/copy_hourly_sfe,sh >4 /dew/null

A,
2 % % /home/ jhshin/source/eraS/script/copy_monthly_pl,sh >& Adev/null
2 % ¥ /home/ jhshin/source/erab/script/copy_nonthly_sfc.sh & Adev/null

# ncepl
30 16 * * % /home/ jhshin/source/ncepl/script/copy_daily.sh  >& /devw/rull
0 18 5,10,15,20 ¥ * /home/ jhshin/source/ncepl/script/copy_monthly.sh >& /dev/null

# ncep!
30 2 5 15,28 * ¥ /home/ jhshindsource/ncep2/script/copy_daily.sh & Adev/null
g 1 5,10,15,20 * % /home/ jhshin/source/ncep2s/script/copy_monthly,sh >& /devw/null

-
| BYLLCI0E G0n nie L o |

Figure 2.35. Set up schedules for data transfer

AEY AR 55 BE

rlo

Y A AEE A5 2E

A= EAL O

root@data:™# cat /etc/crontab

# /etc/crontab: system-wide crontab

# Unlike any other crontab you don't have to run the ‘crontab’

# command to install the new version when you edit this file

# and files in Jetc/cron.d. These files also have username fields,
# that none of the other crontabs do.

SHELL=/bin/sh
PATH=/usr/local /sbing/usr/local /bins/sbins/bin:/usr/sbins/usr/bin

# m h dom mon dow user command
17 % * % % root cd / &% run-parts --report Jetc/cron.hourly
* % % root test =x Jusr/sbinfanacron || { ed / 8& run-parts --report Jetc/eron.daily )
47 B * %7  root test -x Zusr/sbindanacron Il { cd / && run-parts --report /Jetc/cron,weekly )
1% % root test =x Jusr/sbin/anacron |1 { ed / && run-parts --report /etc/cron.monthly )

# for clik
0 23 10-31 % % jhshin /home/ jhshin/run/mne.sh > Zhome/ jhshin/run/mne, log
30 23 10-31 * % jhshin /home/ jhshin/run/mme_zip_forecast.sh > /shome/ jhshin/run/mne_zip_forecast.log
#0 23 20-23 % * jhshin /homes jhshin/run/mme.sh > fhome/ jhshin/rundmme. log
#30 23 20-23 % * jhshin /home/ jhshin/run/mme_zip_forecast.sh > /home/ jhshin/run/nme_zip_forecast.log
0 23 20 12 % jhshin /home/ jhshin/run/mne_zip_hindcast.sh > Jhone/ jhshin/run/mme_zip_hindcast. log
0 21 % 5-11 % jhshin Jhomed jhshin/run/bsiso,sh > /fhomel jhshin/rundbsiso, log
0 18 15 * % Jhshxn fhome/Jhsh1n/run/external sh > Zhomes hsh)n/run!external 1.log
5 k h h 5 2 al_2.log

Rup/dbbackup. log

#0 1

59 1 % * % root chmod 644 Zapccdataslogs/correlationk

0 2 % * % jhshin /home/ jhshin/bin/copylog.sh > /home/ jhshin/bin/copulog. log
rootBdatas”# I

X root@data: ~ = m} X

Figure 2.36. Setup the schedule for data management
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A g+ APCC7F A4ksh A g7 old 9F zgolmg ths Figure®l #o] dataset_external
collection®. 2 ®g]3lo] ] 3o}

4 [ coeda9fc-49b9-4379-bc0d-02fe89633a41 @mongodb_prod
4 I§] cB0cef74-6b22-4c32-8135-defddc805eed (10 | 0.98GE
> [ dataset_bsiso (5.0K)
- [F] dataset_cmip5 {420
& Fldataset external (B.8K)
» [ dataset_mme '_5.-< 012GB
> [ dataset_model (0.35M
D_IGD 1.4K)

» EH] summiary_period_model (237K
> [:]*'ar summary_mme (53]
> EEwar_summary_maodel {3.7K

i systemiindexes (18)

Figure 2.37. dataset_external collection of mongoDB

dataset_external collection®] NCEP #59] AR E= th3-3} o] FA 3T

4 [ 1) p4806bb30595c6028848e6b
B od

="l data_title

" data_class

" fimestep

" fevel

I T variables [ { name : "gflux", units : "W/m*2", long_name : “Monthly Mean of Ground Heat Flux at Surface"} |

" start_date

*" end_date 202304
32} start_year
\22) start_month
122 start day
22 end_year

A2 gnd_month
2 end_day

" file_path

 full_info

v class org +
) 64806bbe30595cEb28848e6a (17 fields]
) 64806bbb30595c6b20848269 (17 fields)
} 64806bb830505c6b28848268 (17 fields}

Figure 2.38. The design of dataset_external collection
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Figure 2.39. The service architecture for NCEP

NCEP AEXA82E AFsl7] Y3t &2 = AH] 29 NCEP A85& Z7}s9ch ad
el wget THEEE Mul e ot o] AYT 4 ok

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 2.40. Download URL of NCEP

jhshin@data; ~/api_test — O X
x J p

Resolving download-310.cf. apcc‘Zl org (duunlcad-ZlO cf. apchl org)... 10,200,111.213
il download-310,cf ,apce2l,org (download-310,cf ,apcc2l.org) 110,200,111, 2131180, .,
HTTP request sent, awaiting response,,. 200 Ok

Length: 20645086 {201 [apphcatione"x-netch]

Saving to: “slp.mon.mean.nc’

slp.mon,mean,nc 100%[==========z====:= »>] 19,89M 4,27MB/s in 4,55

2023-05-04 09:54:23 (4,38 MB/s) - “slp.mon,mean,.nc’ saved [20645086/206845086]

jhshin@datas“/api_tests |

Figure 2.41. Download NCEP data using wget
Open APl AH]2:&= Python©o 2 7|#s]o] ¥ E = CLIK APIE o] 83te] th&3 o] A
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import apccapi
¢ = apccapi.Client()
c.retrieve(

jobtype”: 'NCEP1’,
‘dataset”: 'NCEP1’,
‘timestep’: ’[timestep]’,
level’: llevell’,
'variable”: ’[variable nameT’,
'year: [YYYYT,
1,
‘[file name to save]’
)
- timestep: DAILY, MONTHLY
- level: pother_gauss, pressure, surface, surface_gauss
- year: DAILY| $+st

Figure 2.42. Download code using CLIK API

2 jhshin@data: ~/api_test - (] X

JhshinBdatas™/api_test$ cat test_ncep2_daily.py
import apccapi

¢ = apccapi,Client()
c.retrieve(

' jobtype's 'MCEPZ',
'dataset's "NCEP2',
‘timestep’s 'DAILY',
"level': 'pressure’,
‘year's '2002°,
'variable': ‘air’,

)
) 'air,2022 ,nc'
Jhshin@datas“/api_test$
JhshinBdata:“/api_test
jhshin@data:"/api_testi python test_ncep?_dai]u.Pul
<Response [202]>
[2023-05-04 10:09:20,309] [INFO] Hello jhshin?7,
[2023-05-04 10:09:20,303] [INFO] Your job id is B45305c0F34c36000c68F419
[2023-05-04 10309:20,303] [INFO] Request is Queued
[2023-05-04 10:09:26,3205] [INFO] Request is Complete
[2023-05-04 10309:26,386] [INFO] Start to save file - air.2022,nc
[2023-05-04 10:10:03,275] [INFO] Done
Jjhshin@datas“/api_tests [

Figure 2.43. Download NCEP using CLIK API
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Figure 2.44. NCEP
Reanalysis menu
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1.2.1. Acknowledgem:

1.3, Data Contributors.
1.4. Related Resource

2. Data Details
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1. Description

1.2 Tecms of Data Use
1.21. Acknowledgement

1.3, Data Contributors

1.4, Related Resource
* NEER/DCE Rmanalysia |

2. Data Details.
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Figure 2.45. Overview of NCEP Reanalysis
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Overview Download

How to download NCEP data
Wget download CLIK API Download
[NCEP Reanalysis 1] DAILY

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

file name: [variable name].gauss.YYYY.nc (other_gauss, surface_gauss),
[variable name].YYYY.nc  (pressure, surface)

Sample:

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

wget https://download.apcc21.org/NCEP1/DAILY/ surface/pres.sfc/pres.sfc.2022.nc

wget https://download.apcc21.0rg/NCEP1/DAILY/surface_gauss/air.2m/air.2m.gauss.2022.nc

surface_gauss -> air.2m, dlwrf.sfc, dswrf.sfc, lhtfl.sfc, prate.sfc, shtfl.sfc, shum.2m, tmax.2m, tmin.2m, ulwrf.sfc. uswi

Figure 2.46. Wget download of NCEP Reanalysis

Overview Download

How to download NCEP data

Waget download  CLIK API Download
How to use CLIK API
Usage  NCEP 1 DAILY sample  NCEP 1 MONTHLY sample  NCEP 2 DAILY sample

[NCEP Reanalysis 1] DAILY

import apccapi
¢ = apccapi.Client()

c.retrieve(
{
*jobtype': 'NCEP1',
‘dataset’: 'NCEP1',
‘timestep': ‘[timestep]’,
“level’: *[level]’,
‘year': '[YYYY]',
‘variable': ‘[variable name]’,
iy
‘[file name to save)’
)

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

NCEP 2 MONTHLY sample

surface_gauss -> air.2m, dlwrf.sfc, dswrf.sfc, lhtfl.sfc, prate.sfc, shtfl.sfc, shum.2m, tmax.2m, tmin.2m, ulwrf.sfc. uswrf.sfc, u

Figure 2.47. CLIK API download of NCEP Reanalysis
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(https://adss.apcc2l.org, 20213 6¥€F %), AIMS(https://aims.apcc2l.org, 20223
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Figure 2.48. Step of domain integration
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Information Processing system)®] 8 7]5& 7| R A0 2

Fatplem, 2023 = OpenWPSYe| +& 75 5 skl AgBR 7|8 vpxd] AR A
7Ise ZIFARAN . SUFAA AFEr] AT o]k OpenWPSe| 7]50] 7] 34 H A
o},

712 OpenWPSe| 8 7]%& olgfe} 2o}

- WPS(Web Processing Server)E ©]-&3%F Masking & A4t

- NetCDF gtd 2RE JAo| wE Masking X YA

- NetCDF Data Viewer with OpenWPS, ClimateToolBox Client using OpenWPS Service

- PC 244 Stand-Alone ZZ 7138 %3 Masking X A]Z+s}

P

2023\ 7]1&9] OpenWPS7} EA3t 71%S 7|E AR AR~ Z#E W Processing - Maskin

gl 2 ol@stH o, A olF F8 W& ofet 2.
71 F A BAME L FHRE U Masking 715 ) #o]A Agt 715 71
<) HolAE B3 2 HR 3l Masking 4 A9 $ A3} Masking HH A 23}

- Masking 2#= XML 3 Fe 2 AREAL A AlF

$ e} o] OpenWPS2] 2 7]%5<9 Masking ¥ Masking X AlZ3} 5o] 7134 HAH|
2 SHEFAZANAN T TleEAl Hol, FHE+= OpenWPSE  #H7|str 2 AAsA
OpenWPS AH]2 ol 9 Hrje AYHdIE T4t HIFT AAsACH, 7]&Y
OpenWPS AH]| =& 7|3 B A 0|2~ Z3&(cliks.apcc2l.org) o2 o) A5} .

Table 2.11. OpenWPS integration process
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25. 71ZAR R ¥~ ZHE 7]k Open APl 73}

PCCE A 2 203 8 E1 OIEW g Vs %%8}04 71E2] APCC 7154

Mg HAAo R BEST Yok

APCCE oteiAIe] 7| &4 H &85 Z3str] ffs) 20199 SRF 70t 7] 525 A H]
25 AEerlen, 202080 = AR BrEE AlddS 9 A5 AR AL ARl g8l 715
A48 Au2E FPFoR2 g FEHSI T 202130 AAMSE Anlx, 202239 AIMSel
o] 2023L4°ﬂ” OpenWPSE F&3te] APCC 7| FH R AN 2~9 tiRES Tt ZAFS)
=

2.5.2. Open API

Open API= “Open Application Programming Interface“2] ¢FaAt=Z, tf& AZE o] &g
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Figure 2.49. Major improvements to the local information extraction function (Masking)
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Figure 2.50. Processing - Clipping Input Screen
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import json
import regquests
import logging
import os
import math

[Flelass Client(object):

1f, debug=False, retry max=500, ctimeout=6&0):

self.target = None
= if debug:
level = logging.DEBUG
&= else:
= level = logging.INFO
- logging.basicConfig(level=level, format='[% (ssccime)s] [%(levelnams)s] = (messags)s'})
= def clip(self, detai
& ;
=
. o
=
Client.printClippingDetail (self, detail, output_file name)
tries = O
= while tries < Self.retIy max:
— try:
res sts.post(api_url, data=json_data, headers=headers)
= if de — 200:

n.loads (response.content)
]

] else:

‘ print("Erzoz: ", response.scatus_code)

Figure 2.52. The structure of the clippingapi call
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23Tt Masking 7152 ASds 9 Ao H93 = PyWPS AW S 52
SR FES 98 Masking DBMS AW E =3

X

Figure 2.53. Operation of PyWPS Server
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Figure 2.54. Climate Data Processing Service API Server Flowchart
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Table 2.12. The list of Climate Data Processing Open API Server
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Clipping API Server - 713254 2] (Clipping/Composite) A4S 913 AW laaS
Masking API Server - Masking 23 $4g 9 A% 25 A4S A3 AN laaS
Processing API Server - 713 A EA T A 5ES % AH PaaS
Processing Result Server | - 71328 A 2~ Az d2S 93 A PaaS
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to
i
rlo
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e
o
ol
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Figure 2.55. Existing Climate Information Service platform tutorial screenshot
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My Jobs  CUKAPI  Documents+ Help Desk

toolKit (CLIK)  Home  Datasetr  Processing~

Predictic 1| Tutorial

Notice : 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.apce21.0rg). Please leave your any questions and feedbacks about the new service to APCC Help Desk.

Lead Month Periods Year / Season Methods

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

Figure 2.57. Feature — Tutorial link button to go to Tutorial Menu
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Figure 2.58. Tutorial Content — Link button to go to function
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Figure 2.61. Experience using climate data service (except APCC Data Service)
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Figure 3.33. ERD(Entity-Relation Diagram) for APCC Homepage
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Table 3.2. Requirements of dynamic climate information processing module
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Table 3.3. Data requirements of dynamic climate information processing module
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AddZ DMME 89 98 4 te3 2t}

netcdf prec {

dimensions:
time = UNLIMITED ; // (1 currently)
lat = 73 ;
lon = 144 ;

variables:

double time(time) ;
time:_FillValue = -9999. ;
time:units = “days since 1900-01-01 00:00:00“ ;
time:calendar = “standard” ;
float lat(lat) ;
lat:nlat = 73 ;
lat:long_name = “latitude” ;
lat:units = “degrees_north® ;
float lon(lon) ;
lon:nlon = 144 ;
lon:long_name = “longitude” ;
lon:units = “degrees_east® ;
float prec(time, lat, lon) ;
prec:original_units = “mm/day” ;

prec:original_long_name = “Precipitation” ;
prec:_FillValue = 1.e+20f ;

/I global attributes:
institute = “APEC Climate Center® ;
institute_id = “APCC" ;
:Conventions = “CF-1.6“ ;
:creation_date = “2022-09-16T02:21:28Z° ;
:source = “APCC Seasonal Forecast based on SCM method” ;
:model = “SCM* ;
‘hindcast_start_year = 1993 ;
:hindcast_end_year = 2010 ;

:MME_Institutes = “APCC BOM CMCC CWB ECCC KMA METFR NASA

NCEP UKMO® ;

‘MME_Models = “SCOPS ACCESS-S2 SPS3.5 TCWBITv1.1 CANSIPSv2.1
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GLOSEA6GC3.2 SYS8 GEOS-S25-2.1 CFSv2 GLOSEA6” ;

‘MME_Forecast_Info = “Seasonal Mean Forecast for OND issued on
20220ND" ;

references = “- Min YM, Kryjov VN, Oh SM (2014) Assessment of APCC
multimodel ensemble prediction in seasonal climate forecasting: retrospective (1983-2003)
and real-time forecasts (2008-2013), J Geophys Res, 119:12,132-12,150\\r\\nMin YM, Kryjov
VN, Oh SM, HJ Lee (2017) Skill of real-time operational forecasts with the APCC
multi-model ensemble prediction system during the period 2008-2015, Clim Dyn,
49:4141-4156" ;
}

Figure 3.34. Data structure of DMME
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Figure 3.35. The design of DMME CSV

@ AE4Z PMME

A= PMME #59] 98 dae thew g,
netcdf t2m f{
dimensions:

time = UNLIMITED ; // (1 currently)

level = 4 ;

lat = 73 ;

lon = 144 ;
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variables:
double time(time) ;
time:_FillValue = -9999. ;
time:units = “days since 1900-01-01 00:00:00“ ;
time:calendar = “standard” ;
int level(level) ;
level:long_name = “Probabilistic Categories” ;

level:categories = “above_normal near_normal below_normal combined” ;

level:units = “Dimensionless® ;
float lat(lat) ;

latnlat = 73 ;

lat:long_name = “latitude” ;

lat:units = “degrees_north® ;
float lon(lon) ;

lon:nlon = 144 ;

lon:long_name = “longitude” ;

lon:units = “degrees_east” ;
float t2m(time, level, lat, lon) ;

t2m:long_name = “Probability of Occurrence” ;
t2m:units = “%" ;

t2m:original_units = “deg K* ;
t2m:original_long_name = “Temperature at 2m" ;
t2m:_FillValue = 1.e+20f ;

/ global attributes:

institute = “APEC Climate Center® ;

institute_id = “APCC" ;

:Conventions = “CF-1.6“ ;

:creation_date = “2022-09-16T03:57:14Z° ;

:source = “APCC Seasonal Forecast based on GAUS method ;

:model = “GAUS" ;

‘hindcast_start_year = 1982 ;

‘hindcast_end_year = 2013 ;

:MME_Institutes = “APCC" ;

:MME_Models = “SCOPS” ;

:ProbDistFunc = “Gaussian® ;

‘MME_Forecast_Info = “Seasonal Mean Forecast for OND
20220ND* ;

issued

on

_98_




references = “Min YM, Kryjov VN, CK Park (2009) A probabilistic
multimodel ensemble approach to seasonal prediction. Weather Forecast, 24:812-828" ;
}

Figure 3.36. Data structure of PMME

29} Zo] PMME #A5% AlZ+, #®(above normal, near normal, below normal, combined)
4 7} Axe) dEste dEFaoE FAE A dEgkdd wE AGE A X A A5

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?
, =90.0, 5.0, 43.7126693726, 31.7765617371, 24.5107593536, #ffefb7
-90.0, 7.5, 43.6690216064, 31.7965602875, 24.5344085693, #ffefb7
-90.0, 10.0, 43.7124710083, 31.7499389648, 24.5375862122, #ffefb7
-90.0, 12.5, 43.7512512207, 31.7061939240, 24.5425491333, #ffefb7
-90.0, 15.0, 43.6854858398, 31.7407779694, 24.5737323761, #ffefb7

S U1 A WO

Figure 3.37. The design of PMME CSV
@ AA-E AF HSS

A-dAS AT B2 F HSS A5 4L ts3 2o

netcdf prec.HSS_grid_seasonal {
dimensions:
month =1 ;
lat = 73 ;
lon = 144 ;
variables:
float month(month) ;
float lat(lat) ;
lat:units = “degrees_north“ ;
lat:actual_range = “90.f, -90.f“ ;
lat:long_name = “Latitude” ;
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lat:standard_name = “latitude” ;

lat:axis = “Y* ;

float lon(lon) ;

lon:units = “degrees_east” ;
lon:actual_range = “0.f, 360.f ;
lon:long_name = “Longitude” ;
lon:standard_name = “longitude” ;
lon:axis = “X“ ;

float prec(month, lat, lon) ;
prec:_FillValue = 1.e+20f ;

prec:long_name =

/ global attributes:

:Conventions = “CF-1.0“ ;
‘hindcast_start_year = 1993 ;
:hindcast_end_year = 2010 ;

month = “SON* ;

:title = “HSS Grid” ;

institute = “APEC Climate Center® ;

}

“Heidke Skill Score: PREC® ;

Figure 3.38. Data structure of HSS

9ok gol HSS ARE A7 7 A9 wel dgate oZ3h
3

7}
o2 e Aol KA sz

@ A-E AF SR

AdA S AT B4 F SR AR 42 e 2.

ko= s Stk < Sgkel

Fert Aok Grid #k& AAst

netcdf prec_SR_SON {

dimensions:
time = UNLIMITED ; // (1 currently)
lat = 73 ;
lon = 144 ;

variables:

double time(time) ;

time:_FillValue = -9999. ;
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time:units = “days since 1900-01-01 00:00:00“ ;

time:calendar = “standard” ;
float lat(lat) ;

latmlat = 73 ;

lat:long_name = “latitude” ;

lat:units = “degrees_north® ;
float lon(lon) ;

lon:nlon = 144 ;

lon:long_name = “longitude” ;

lon:units = “degrees_east” ;
float scr(time, lat, lon) ;

scr:standard_name = “Success Rate” ;

scr:long_name = “Success Rate: Precipitation® ;

scr:MME_Hindcast_Info = “Seasonal Mean Hindcast for SON issued on
2010SON” ;

scr:-MME_Models = “SCOPS CSM1.1IM ACCESS-S2 SPS3.5 TCWBITvl1.1
CANSIPSv2.1 GLOSEA6GC3.2 SYS8 GEOS-S25-2.1 CFSv2 CGCMv2.0 GLOSEA6“ ;

scr:MME_Institutes = “APCC BCC BOM CMCC CWB ECCC KMA METFR
NASA NCEP PNU UKMO*® ;

scr:hindcast_end_year = 2010 ;

scr:hindcast_start_year = 1993 ;

scr:model = “SCM*® ;

scr:source = “APCC Seasonal Hindcast based on SCM method® ;

scr:Conventions = “CF-1.6% ;

scriinstitute_id = “APCC* ;

scrinstitute = “APEC Climate Center® ;

scr:original_long_name = “Precipitation® ;

scr:original_units = “mm/day” ;

scr:_FillValue = 1.e+20f ;

/I global attributes:
institute = “APEC Climate Center” ;
institute_id = “APCC" ;
:Conventions = “CF-1.6“ ;
:creation_date = “2022-08-29T07:54:25Z° ;

}

Figure 3.39. Data structure of SR

SR Am= A7 7h Aoxe sgdste dSFgez 745 At dSgkel e A4
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netcdf prec.ACC_seasonal.landsea {

dimensions:
model = 13 ;
region = 12 ;
variables:

float model(model) ;
float region(region) ;
float acc(model, region) ;
acc:_FillValue = 1.e+20f ;
acc:long_name = “Anomaly Correlation Coeff.: PREC" ;

acc:standard_name = “Anomaly Correlation Coefficient”

/I global attributes:

:Conventions = “CF-1.0“ ;

string :model = “APCC_SCOPS®, “BCC_CSM1.IM®, “BOM_ACCESS-S2°,
“CMCC_SPS3.5%, “CWB_TCWBITv1.1%, “ECCC_CANSIPSv2.1%, “KMA_GLOSEA6GC3.2%,
“METFR_SYS8", “NASA_GEOS-S25-2.1%, “NCEP_CFSv2°, “PNU_CGCMv2.0%,
“UKMO_GLOSEA6“, “SCM* ;

string :region = “Globe“, “N.Extratropics®, “S.Extratropics”, “Tropics®,
“E.Asia”, “S.Asia“, “N.America”, “S.America“, “Australasia“, “Aus_S.Pacific®, “N.Eurasia“,
“M.East” ;

‘hindcast_start_year = 1993 ;

:hindcast_end_year = 2010 ;

month = “SON* ;

title = “Seaonal Mean Anomaly Correlation Coefficients”

institute = “APEC Climate Center”

}

Figure 3.40. Data structure of ACC
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netcdf prec.ROC_Curve_aggregated_seasonal {

dimensions:
region = 1 ;
level = 3 ;
month =1 ;
type = 2 ;
bins = 11 ;
variables:

float region(region) ;
float level(level) ;
level:long_name = “Probabilistic Categories” ;
level:categories = “above_normal near_normal below_normal® ;
float month(month) ;
float type(type) ;
type:categories = “hit rate (HR) false alarm rate (FAR)“ ;
float bins(bins) ;
float prec(region, level, month, type, bins) ;
prec:_FillValue = 1.e+20f ;
precilong_name = “AROC Curve: PREC” ;

/ global attributes:
:Conventions = “CF-1.0“ ;
region = “Globe® ;
‘hindcast_start_year = 1993 ;
:hindcast_end_year = 2010 ;
:month = “SON* ;
title = “ROC Curve® ;
institute = “APEC Climate Center® ;

Figure 3.41. Data structure of ROC Curve

9 ARE o §3le] AYSEE X AEE TG 2ok

- 103 -



Al Concon o :PREC, 50N (15732010 P
" 4
Slablall. | 2 7
“ :;';Ill 1]]
i i Feise Alarm Flate
Figure 3.42. ACC and ROC Curve charts
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Table 3.4. The contents of general charts
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31321 AxE &L 93 Grid CSV Processor 71
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MetcdiAccess

- m_cMcFile: NetcdiFile

- m_strFilePath: String

+ open(): boolean

+ close(): void

+ getVariable(): Variable

+ getvanableAtiribute(): Attribute
+ getGlobalAttribute(): Attribute

f

ClikVerification
CliDatak CROAER ClikDataAccess ClikPloiColorTable
- ClikDataAccess: ClikDaiaAccess
0 a - clikPlotColorTable: ClikPlotColorTable - plotColorTables: List<PlotColorTable>
+ run() : voi :
_ genemteVerification(): baolean + makePmmeSeascnalHssGridCSV(): boolean 77|+ getColorTable(): ColorTable
gt T+ makeDmmeSeasonalSrGridCSVI): boolean + readXML(): CIIkPIoiColorTable {staticy
? plotColorTables
ColorTabl
olori abe PlotCalorTable
- variable: String P
- method: String - colors. |~ ' Hegos
- values: List<Float> - L??;ggﬁf%gp%mng
- colors: List<Strin # ;
9> - colorTables: List<ColorTable>

+ getColor(): String

Figure 3.43. The class diagram for Grid CSV Processor
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<?xml version="1.0" encoding="UTF-8'?>

<ClikPlotColorTable>
<{PlotColorTable type="“prediction“ mmeType=“DMME® predictionType=“FORECAST“>

<ColorTable variable="“prec“>
{value>-3.6</value>
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</ColorTable>

{/PlotColorTable>

{/PlotColorTable>

</ColorTable>
{/PlotColorTable>

{/ColorTable>
{/PlotColorTable>
</ClikPlotColorTable>

value>-2.4</value>

<color>00a9cc</color>
<color>007a99</color>

<{PlotColorTable type="“prediction“ mmeType=“PMME® predictionType="FORECAST“>

<{PlotColorTable type="“verification® mmeType=“"DMME“ predictionType="HINDCAST“>
<ColorTable method=“SR*“>

<{PlotColorTable type="“verification® mmeType=“PMME“ predictionType=“HINDCAST“>
{ColorTable method=“HSS*>

Figure 3.44. The color table for grid map
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ghate] CSV o

A0
27,50
30,00
32,50
20,00
37,50
40,00

Bid_id, latitude, longitude, value, color
0, -90,00, 0,00, 02222200239, #{{fff
1, -90,00, 2,60, 02222222239, #FFFFff
2, -90,00, 5,00, 0,2222222239, #FFFFFf
3, -90,00, 7,50, 0,2222222239, #FFFFFF
4, -30,00, 10,00, 0,2222222039, #FFFEFF
5, -90,00, 12,50, 0,2222222233, #FFFFf
6, -30,00, 15,00, 0,2222222039, #FFFFFF
7, -90,00, 17,50, 0,2222222039, #FFFFFF
8, -30,00, 20,00, 0,2222222039, #FFFFFf
9, -90,00, 22,50, 0,2222222039, #FFFFFF
10, 90,00, 25
11, -90,00,
12, -90.00,
13, -90,00,
14, -90,00,
15, -90,00,
16, -90.00,

» QL2TTTVTTA10, #EFFEFF
» Q2777777910 #FFEFEF
o Q2777777910 #FFEFFF
, Q2777777910 #EEFEEF
» Q2777777910 #FFFFFF
» Q2777777910 , #FFFFEF
» QL2FPFITTIL0, #EFFFFF

1.1

Figure

3.45. Grid CSV

3.1.3.2.2. Grid CSV =< URL 27 Open API 7
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URLo] g3l ¢ JAEHo]= CSVE URLE 84317 91ste] Open APIY] b3 2 %

A< json o2 AFsof At

“id“:-1,

“data_id":-1,
“lead_month™:3,
“cabinet“: “Hindcast”,
“year®:2023,

“month“:10,
“model_list“:“APCC_SCOPS, BOM_ACCESS-S2, CMCC_SPS3.5°,
“variable_list“: “prec”,
“verification_list“: “SR,
“job_type®: “Verification®,
“mme_class”: “DMME",
“period“: “SEASONAL*

}

Figure 3.46. The json request to get CSV URL

CSV URL A& Open API= 99} 22 84S wod xHd 2= A5 E zro} URLE HE

A== T E AT

rediction-230.cfapec lorgige X = a] x
P P r5/g
& ¢ @ prediction-230.cf.apec21.org/aeturl/cs: o o= g2 @B 3 - By
14 =
s

‘Hata .-
“info”- “http://predict lon-230.cf.apcc2l org/csy/2023/0CT /YER-9362/3-HON/HINDCAST /5CH/CVE/DATA/SR/SEASONAL /prec_SR_OND. nc. cov” (1)

£19] Figureol 4 #t3k#El CSV URL
URLE ¢ Bet9-Ad 4
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1} D prediction-220.cfapcclomgies. X |

< C A

| prediction-230.cfapcc2l.org/esv/2.. AY 17 M = &

grid_id, latitude, longitude, value, color
0, -90.00, 0.00, 0.3478260934, #bbiGff
-90,00, 2,50, 0.3476260934, #bbioff
2, -90.00, 5,00, 0.3478260934, #bbisff
3, -90.00, 7,50, 0.3478260934, #bbibff
4, -890.00, 10,00, 0,3478260934, #bbfoff
5, -90,00, 12,50, 0,34756260934, #bbfoff
]
i
g

, —890,00, 15,00, O.3478260934, #bbfaff
, —890.00, 17,60, 0.3478260934, #bbfGff
, —80.00, 20,00, 0.3478260934, #bbfGff
9, -80.00, 22 50, D.34782603934, #bbfoff

0, 03478260934, #bbfaff

0,3478260934, #bbioff

s . .00, 0,3478260934, #bbisff

13, -890.00, 32,60, 0.3478260934, #bbfaif

0.3475260934, #bbfoff

0.3475260934, #bbioff

0.3478260934, #bbfoff

N BATRFANARL. HhhfRff

17 -9n NN A2 B0

Figure 3.48. The Open API to view or download CSV

3.1.3.2.3. Chart A5 & % 4 Open API 7|
d

AZ BE0] obd F3
APIE 53l AR E A Fsic) ofd Figure+= AH A=
&3l= Open API9] 7152 FHT class diagramo] .

A AER ®2F] B8F A8=
al
=

o: 71% ACC, ROC Curve) Open
9l

(el
AZAR $5 HE £F )5S A

NetcdiAccess
- m_cNcFile: NetcdfFile «abstract»
- m_strFilePath: String 1 APCCDataAccess
+ open(): boolean - netcdfAccess: NetcdfAccess
+ close(): void ! + getChart(): Chart {abstract}
+ getVariable(): Variable

+ getVarableAttribute () Attribute /f\
+ getGlobalAttribute(): Attribute [

ROCDataAccess ,r ACCDataAccess
+ getChart(): Chart I’ + getChart(): Chart
F\ I ~7
~ ! i
. w | ,/
I e
S

PredictionVerificationController
«RestControllers

+ getChartVerification(): ResponseEntity<Chart>
- getDataAccessVerfication(): APCCDataAccess

Figure 3.49. The class diagram to extract and transfer chart data
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“id*:-1,

“data_id":-

“lead_month“:3,
“cabinet”: “Hindcast",

“year“:2023,

“
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“month*“:10,

“model_list“:“APCC_SCOPS, BOM_ACCESS-S2, CMCC_SPS3.5°,
“variable_list“: “prec”,

“verification_list“: “ROC_Curve®,

“job_type®: “Verification®,

“mme_class“: “PMME",

“period”: “SEASONAL"

“ o

Figure 3.50. The json request to get CSV URL
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.

~ O @ prediction-230.cf.apcc2.org/c M = & %2 @ 4 e

art

I i'tyoe’-"Chart2l" "title”-"Anonaly Correlation Coeff,: PREC, OND (18682-2013)°,"institute”:"APEC Clinate Center”,"values” 9
T{ wyalue” t"0. 3218884?925]85]50000 “hvalue” :"Globe } {"ywalue” "D, DQES&DDQE&ED&MBQDDD “hvalue” DN, Extratroplcs }.
{"wvalue : “S.Extratropics”},{ “wpalue” 0, 35602411 527753470000" , "hyalue” “Tropics™},

1 wvalue E.Asia"},{"wa\ue"Z"D.EHEQTEJTEEDSSTEEDDDD"‘"hvalue‘ -"S.Asia"},

1" wvalue “Nodmerica”}, 4 vvalue” "0, 1575858741 9986725000", "hvalue” "5, Anerica”},

1 wvalue ] i “hustralasia”l, {"wwalue" :"0.39769050478935240000° , "hvalue" <" hus_S Pacific" i,
i "wvalue” "0, 00700851 529836654700" , "hvalue” - "N. Eurasja” .

{"wvalue":"0, | 232567I550367355000" , "hvalue” :"M. East "}, "vax|sTitle" s "ACC", "type” :"Chart 20"}

Figure 3.51. The result of ACC chart

| D prediction-230.cfapcc21orgich: X | = 2

“~ O @ prediction-230.cf.apcc21.org/chart g s= % (8 .:.

“institute”:"APEC Clinate

{"type":"Chart2DSet”, "title”:"ROC Curve: PREC; OND (1982~ EDWS) “subTitle”:"ROC Scores”. "region”:"Globe”
% i DEIEIEIEIDEIEIDEIEIEIEIDEIEIEIEIDEI

“chartList :[{"type”:"Chart2D”, "title’:" S vvalue 7, DDDDEIEIEIEIDEIEIDEIEIEIEIDEIEIEI “hvalue

0. B7730964977264400000" , "hvalue 0, 73780330956265570000°, “hvalue” "0, 5341217'?552713520000
.5507883554152'?0'750000","hvall.\e i “0. 375831 2483 T603760000", "hvalue” - "0, 27191 334962544550000" }
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. 00000000000000000000 0. 00000000000000000000° Fl, “type” :"Chart2D” },{ " type” :"CharteD”, "title” "NN", "values”:

. 00000000000000000000" *1,00000000000000000000" }, {*wwalue” - "0, 987661 52391 433720000 0. 9779455834098 1 60000" |,
. 947339395304541 00000" 529221 7493057251 00007 |, 4 "vvalue” - "0, 71 72566056251 5260000" , "0, BA373638391 434750000 |,
, 3346242305861 BE3F0000" 301 135301 58996580000" 1, { "vvalue” : "0, | 3581 73757593541 5000" "0, 10558451 712131500000° |,
. 06470409035552678000 03941 782563924789400" 1,4 "wvalue” : "0, 039841 93876385683000" "0, 01 725286245346069300" |
. 02739237607691 097300 00905769890871 238700" F, { "vvalue” "0, DEDEEQTEBIBEMBE&DDU' "0, DDEEEBESHEdEEDEd?DD i
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2635811 46907306396000" F, 4 "vvalue” : "0, 201891 5663821 7926000" "0, 12873850762544086000" 1,
0595801 5234470367400" F 4 "wwvalue” -0, 05810985505580902000" , ¢ ":"0, 0278581 3453956646000 ||
01332239713619811600° , 4 "vvalue” "0, 023133631 795644 76000", "hvalue” "0, UUESEUESSE?EEEEBBEUU £
00000000000000000000° F], “twpe” :"Chart2D" H , "type” - "Chart2DSet”, "haxisTitle’ -"False &larn

. 00000000000000000000",
1. 00000000000000000000"
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Figure 3.52. The result of ROC Curve chart
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Table 3.5. Detail of improved dynamic service
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Chart 28 Map 28
(ACC, ROC_Curve) (SR, HSS)

FEHMS Open API
(BEFE EPOI 2{2l)

JSON csv
Chart 2 Map BEZ
S ERE SVEEE!
Chart ¥ HE Map & HE

grid_id, latitude, longitude, value, color
-90.00, 0.00, 0.3750000000, #bbf8ff
-90.00, 2.50, 0.3750000000, #bbf8ff
-90.00, 5.00, 0.3750000000, #bbf8ff
-90.00, 7.50, 0.3750000000, #bbf8ff
-90.00, 10.00, 0.3750000000, #bbf8ff
-90.00, 12.50, 0.3750000000, #bbf8ff
-90.00, 15.00, 0.3750000000, #bbf8ff
-90.00, 17.50, 0.3750000000, #bbf8ff
-90.00, 20.00, 0.3750000000, #bbf8ff
-90.00, 22.50, 0.3750000000, #bbf8ff
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Figure 3.53. Structure of verification dynamic service
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Figure 3.55. Result of verification — ROC Curve
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Notice : 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 : httpsy/clik.apcc21.0rg). Please leave your any questions and feedbacks about the new service to APCC Help Desk.
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Notice : 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.apcc21.org). Please leave your any questions and feedbacks about the new service to APCC Help Desk.
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Figure 3.56. Result of verification — Success Rate

Notice : 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://clikapcc21.0rg). Please leave your any questions and feedbacks about the new service to APCC Help Desk.
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(Refer to current APCC CLIK service : https://clik.apcc21.0rg). Please leave your any questions and feedbacks about the new service to APCC Help Desk.
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Figure 3.57. Result of verification — Hedike Skill Score
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Figure 3.60. The detailed scenario of backend modules
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3.2.2.2. Wl A¥IAE 93 Backend module ¥43& 7N

gl ZgUJob) 171 o]/de] A U-8Uob detaiDS Z3sta Aot Job detail> Al F-
2ol Fiol wet odFd FEHVE 2 & Aok wela Job detail> ohs Figure$} ol
= 7

abstract classE& el 3 7z} =} o] wel A classE AT & A== YL

public abstract class JobDetails
{

protected int id;

protected String dataset;

protected String status;
protected Date started;
protected Date modified;
protected Date ended;

protected String log;

protected String inputDataPath;
protected String outputDataPath;

abstract public String getJobType();
3 e
abstract public String getHTMLSummary();

abstract public JobClass getJobClass();

public void ateStatus(JobStatus detailsStatus) { this.updateStatus(detailsStatus, detailsStatus.message); }

Figure 3.61. The design of Job details
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public class JobDetailsPrediction extends JobDetails {
String resolution;
isage
String predictionType;
-

String leadMonth = "3";

String mmeMethod;
Strlng mmeType;
StPlr;t] timestepType;
Str:L_ng year;

S‘trln-g month;
;_:{.s;:js;tring: models;

List<String> variables;

Figure 3.62. The design of Seasonal
MME Job details
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Figure 3.63. Variou
s Job Details
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ent{collection="job")
public class Job

{

private String id;
private string wserid;

private List<JobDetails> detailsList;

private String status;

private Date inputted;

private Date modified;

private Date ended;

private String result_path;
private String org_result_name;
private String download_url;

private String log;

private String totallog = "";
public Job() {
detailsList = new Arraylist<>();
}.
public boolean ateJobStatus(JobStatus status) { return this.updatelobStatus(status, status.message); }

public boolean updatelobStatus(JobStatus status, String newLog) {
Calendar curCal = Calendar.getInstance();

Figure 3.64. The design Mashup Job
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& clik.manager-dev-v1.1.0 [clik manager-dev-v1.0.0] package org.apcc.clik.manager;
Idea
> B mvn import org.apcc.clik.manager.database.ClikMapper;
e import org.apec.clik.manager.database.MongoConfig;
; i import org.apcc.clik.manager.queue.JobProducer;
J“amg import erg.apcc.clik.manager.queve.JobReceiver;
sk import org.slf4j.Logger;
clik import org.slf4j.LoggerFactory;
~ manager import org.springframework.scheduling.annotation.Async;
database import org.springframework.scheduling.annotation.Scheduled;
= ClikMapper import org.springframework.stereotype.Component;
£ MongoConfig
€ MongoDBAccess @Component
@ Wybatisconfly % public class JobScheduler {
2 processor
> predicticn ’
€ Processor ey
 quese private final Logger logger = LoggerFactory.getlogger(this.getClass());
€' JobProducer
£ JobReceiver 2 usages
v util final JobReceiver jobReceiver;
e ClikFileFilter usage
& ClikPlotColorTable final JobProducer jobProducer;
€ ColorTable - E
Z ﬁ:r;;‘m - MongoConfig dbConfig;
@ PlotColorTable == g ;
& RestTemplateConfig final ClikMapper clikMapper;
& Application :
& JobProcessor final ManagerEnvironment env;
€ JobScheduler 2 Usages
€ ManagerEnvironment final JobProcessor jobProcessor;
< resources
test - public JobScheduler(JobReceiver jobReceiver, MongoConfig dbConfig, ClikMag

Figure 3.65. The source project of backend manager
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of st= A3 WP & running script queuec] 5 =3t Th Figure= backend processore] <
7Nk projecte] E<sFoltt.

433+ backend processor”} 3 s

~ I clik processor-dev-v1.1.0 [clik.processor-dev-v1.0.0] package org.apcc.clik.processor.run;
idea
’ i import org.slf4j.Logger;
e import org.slf4j.lLoggerFactory;
main
b Java i 3 3 =
v D org import java.io.File;
apee import java.io.FileWriter;
dlik import java.nio.file.Files;
processor
> queue 5
© JobReceiver class ScriptProcessor {
ne un
€ RuntimeProcess 5 :
S private final Logger logger = LoggerFactory.getlogger(this.getClass());
&' Application B
€ JobScheduler e e . .
. private RuntimeProcess runtimeProcess;
resources
test
o .gitignore
‘m clik processor-dev-vi 0.0.iml
sins HELP.md public ScriptProcessor() { runtimeProcess = new RuntimeProcess(); }
mvnw
= mvnw.cmd
pom.xm| public void run(String scriptPath) {
Il External Libraries
o Scratches and Consoles try 1

Figure 3.66. The source project of backend processor
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3.2.2.3. APCC Mashup Service ¥3

APCCE 20239 ohefst 713 dlolE &g F@ste dolg #Hsizie} 715 A7 A
&3 =75 AFstaz ol Open APl 2% A3 7l& 9 v AHlz9o Ao
APCC Mashup Utile]gt= Python S8 2E FSIATE ol& 71§ HolHe 25, A, Al
Z+3} 5l PDF B3 A AHAS 9|3 Python 23 HEZ, A2 Q] Mashup AHl=2 AES 715
tlolg &4 &okol &85 Ar#th

APCC Mashup Util> ¥¥H2Q1 Mashup AlHl2~9] =& =™ A, APCC, NCEP, GPCP,
ERAS &3 2 b3t 715 HolE &8 T3 oF T8 AHEAE o2 HolE 42

2 @ R4 HTEIL BAT F gor], 0ed 2 A9e FAT F Atk

-G 715 1E1 a2 B oY 7)F HolH A2zoA HRE FHstL IS

golE Mg @ BA . HolH=E AHgsty B4

st AFex7) "o E = FEg 2 W3l
stk B4 A9 713 e FA, 593 ) e 4 5 B3 E4s %
o}
dolg AlZtsl @ 713 HlolHE AlZslste] AFEA7) HolHE © A olsista a4
g g AEF I A 712, g 7Y 59 HEE AR Yo ZTAISY Al ZHF
o2 F33IH

APCC Mashup Util E3l2= 7]1% dlolH 4 HokdlA URkz<I Mashup Au) 29 A
S HEHog Edste] NERE A E ] o}
o R AR =03 ARE AT 5
7148tz gt

3.2.2.4. APCC Mashup Util Class

APCC Mashup Util Class:= ©]2]8F APCC Mashup ServiceZ HRF33Fa Ak 20231 APCColl
A skt o] Classe Python dol2 F3Eo] lom, 7]% tlolE Aot ddH vt
s Fdste TS 3ok 83 BE golB YTt AXHojok gtk B Q3 golHe Y

+ numpy, xarray, matplotlib, cartopy, xesmf, fpdf, shutil, zipfile, cdsapi, apccapi, requests &
oty thx2 ©| Class7t 338t T8 o thgk Aol

o] =X : APCC Mashup Util Class&= NCEP, GPCP, APCC MME, ERA5 & Th&F
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Table 3.7. The list of Climate Data Processing Open API Server

B 4 49
download_apcc_ncep_data APCC NCEP H|I°|HE t&Z =3,
| o] ] download_cds_gpcp_data GPCP 74 Ho]EE &=t 3io)
ez download_apcc_mme_slp_data APCC MME 349 71¢t Hle]HE 2 =3kt
download_apcc_mme_prec_data APCC MME 7<% dolHE tEZ =3¢t

dlolE e

select_ncep_monthly_ data

NCEPol A 54 dge] doleg Auai.

clip_dataset

Folxl 2% W2 olelAe Hahun

3 A regrid_dataset T HolHAl 719 A EE o] Aju) X gt}
regrid_dataset_weighted_average | 7} H# 2 ©] &3} Ho]E AL A vl x] st}
plot_mme_prec MME 7+ dlolg& AlZt3kgtt
) o] €] plot_mme_slp MME &l 719} o8l & A Z43}5kn.
Al 2k} plot_gpcp_prec GPCP Z=+&F dlolH & A zsatt.
plot_ncep_slp NCEP &= 7]k HlolHE A28ttt
draw_table_with_row_names PDFol| %& A4 gttt
gpcp_xarray_to_table_data
PDF X 314 mme_xarray_to_table_data Z} xarray Hl°]EHE Ho|&E HlolgH=ZE W3t
34 rmse_to_table_data
add_section_header PDF R A o] AA AEE F715
add_section_content PDF R Ao AA &S Fr13th
set_start_coordinates A2 AR E AAST
tloly &%

expand_coordinates

round_coordinates

3.2.2.5. APCC Mashup Prototype 1 - Comparison between GPCP-MME Precipitation

APCC+= APCC Mashup Util Class& 283t Mashup Service Prototype Code&
2t} o] Prototype& 9] %-(Copernicus Data Store) API®} WH-(APCC MME) APIZ

st Mashup AHI2=E Fste A& ZEAEo|t

s o] aobEt),

S N =

o] mEAES] Fa gL
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CDS Copernicus API

APCC CLIK API

>
Download GPCP Downlead MME
Data Data
LS 1
h J
Regrid GRCP Data
b
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Anomaly
/7 : -
Clip GPCP Data Clip MME Data
v ¥
Plot GPCP Data Plot MME Data
\ -

/

!

Calkulate RMSE

!

POF Repart

Figure 3.67. Data Flow — Mashup Prototype 1

5 API - GPCP (Satellite Precipitation Data)l3)

cElolE] &2 GPCPE $14 S0l Z1wa 443 98 3 9
ne] @A7A 9 ElolEE AT

- =

= ==

- W& API - APCC MME (Seasonal Deterministic Forecast)14)

Az} "HolHZE, 1979

- go]E A2 APCC MME+ SCM (Statistical Correction Model) ®H& 7]wto 2 3 A&

4% dolHE Agw

13) https://cds.climate.copernicus.eu/cdsapp#!/dataset/satellite-precipitation?tab=overview

14) https://cliks.apcc21.org/contents/openapi
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& Anaconda Prompt x

up>python testu.py
ome to the CDS
ing request to https://cds.climate.copernicus.eu/api/v2/resources/satellite-precipitati

2023-10-23 17:67:25

d-9080-clone . copernicu

climate. eu/cache-compute-0880/cache/data
F5cUfbs6al2 1

unload.zip (79.8K)
u1.1K/s
_61\gpcp_ve2re3_monthly_d262261_c20220406.nc

2 rt to save file - mme_prec_2022 61.nc
161 [1NFo] Done

p/mme_prec_2022_61/mme_prec_2622_61.nc

File: /Python/clipping_mash_up/gpcp_mean/gpcp_1991-2011_precip_mean_81.nc

W'z 21))

[expand_coordina
[expand_coordina
[expand_coordinates.
== [get_resolution
valuesvien(Frozen({

MHE Plotr)n’)
GPCP Mean

MHE Mean : @
PDF Report ha

created. File name: ./pdf_report.pdf

(mashup) D:\Python\clipping_nash_up>|

Figure 3.68. Execution  screenshot -  Mashup
Prototype
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Figure 3.69. Execution  result -  Mashup
Prototype 1
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3.2.2.6. APCC Mashup Prototype 2 - Comparison between NCEP-MME Sea level pressure
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Figure 3.71. Execution result — Mashup Prototype
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3.2.2.7. APCC Mashup Util &4 A

B Ao APCC Mashup Utilell E£gH=o] A& ZHz+e] g4 gk
MRS, W3 A3, Aga, e golBge] FE F)E stz gk

- download_apcc_ncep_data (NCEP Data th&Z%)

Table 3.8. download_apcc_ncep_data function description

=3 - APCColl A A)&3l= NCEP1 €4 si<d 71t Hlo]HE g2 3t}

L e

- self: S A="2o A7) FHx, Y= vE &

o}

Temp/ncep/dl & HY olgo 7 FAHTH

e A - AE A OREEI B FEE FALE HHEgT
- A7) Al: None-g wHgHghth
- go]f t+=Z= URL AA: wg] A&= URLAA €4 s&H 7|9
HolE & = E3t.
- JA gA e YA Temp/ncep/ 2ol tHAEZE A3t o] g
Efe RE3 FYES AAste o AHSET
- ¢ 2S5 E3 HolEH tEE: requests.getS AE3te] URLEH-E
A3 #3A HolEE 833t Ho] Aol (Be =& 200) HolHE W

- g A% e HelHE 22 9d Alz"He ARdH. A% 7

_ @_u,} e gz=3 gdo A2E wEs ALY Ay

ft
[

Al None& »k

Ho}

-os: B AE AY B fdEg] @l AHEETh
gQ FolB#g | - requests: HTTP 238 Hujo] oA HolEE teETslE o AR

- download_cds_gpcp_data (GPCP Data &2 %)

Table 3.9. download_cds_gpcp_data function description

- A4

E3 <
Project) 914 A= dlolHE 2 =3kt

9o} o] ogk GPCP(Global Precipitation Climatology
_]
o

¥g wi7fHES | - year D}Ti‘: H]O]Ei«l OS_E
- month: &2 =3 golg e 4.

H-E A3 - 223 NetCDF 5l o] A2E ExIZ vH3l
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A3 33

- CDS APl Z&}o]dE %73} cdsapi.Client0S AF&3ke] CDS APl &2
o]AEES %7|3}3c}

- HlolH 8% ¥ O{Z T cretrieve WAEE AMESIe] GPCP 914 4
% HolEE 2433 download.zip I 2 ThEZ =3}

- 9A g EL A Temp/gpcp_precip_{year}_{month} 74 2] & Eg]
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g HE R ol A4
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28 golu g

- cdsapi: Copernicus Climate Data Store®] APIel| Hsl= dl AHE-E o)
-o0s: Y A7 A 9 gAED Fgo ALHT

- zipfile: ZIP 4 9] k=5 At o AHEE T

- download_apcc_mme_slp_data (APCC MME H|o]E t}&ZX)

Table 3.10. download_apcc_mme_slp_data function description

2z
= =

- AAHE A= ol gk APCCel tis =Y dAE(Multi-Model
Ensemble, MME) &l<+¥ 7]19HSLP) o= do]EH & th&Z T3t}

qY WA

- self: Eg 2 A28l x9 A7) 2=,
- year: HolH 2o ALEHE= Ax
- month: Ho|H 2o A= €.

g A3 - =253 NetCDF #d 9] 25 AL E Rigkgit
- A=t ¥ A3 48 A= €8 AFste EA<E yearmonthE Y
A ia=
- APCC APl Z&o|dE =x7]3%}: apccapi.Client0E AF&3te] APCC API
ZelolAdEE 27]3}3
- MME SLP dlolg &3 % t&Z=: APCC APIE AH&3te 54 d=
a9 57 f} ol ik MME s 719t 1 olB}E 2331, A3}E NetCDF
B2 eI
- 9A gEEg A Temp/mme_slp_{year}_{month}/ 7 &< tdELES
A3 gkt
- 253 3 BAL 2= E3F NetCDF 3 -& oAl A dAl
HEd ez AR
- A3} ¥k EAE NetCDF 3o A=ZE vkt
g9 FolBHE | - apccapi: APCC(Asia-Pacific Climate Center) APIo| Hst= d A&
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=
-o0s: Y AE AL 2 gHdEL Ho AEHTH
- shutil: I} EAlo] AL&HT}

- download_apcc_mme_prec_data (APCC MME H|o]E] T2 E)

Table 3.11. download_apcc_mme_prec_data function description

57

- APCC9| t5 =d 4EMulti-Model Ensemble, MME)-& 53+ A4
Aot dof FFF oF vHolHE EEESTH

qY mAEs

- self: Y2 A2 29 A7) 2=,
- year: HoJH G20 AlEEH= AE.
- month: ol Lz AlLEE &,

Hkg A - 253 NetCDF #Y9] HAEE TALEE vt
-dxe € 2 dgd A= 4S AdEste] yearmonth EAE S AY
A ia=
- APCC APl Z&}o|dE %73} apccapi.Client0S AF83ted APCC API
Fo|AEE x7]gst
- MME Z<% dlolg 8% 2L g2 =: APCC APIE A&3te B4 o
A% #A S} o EH?& ME 7<% dlolHE 8A3sta, Z234E NetCDF 3¢
2 g2 Edt}
- 94 gaEg AA: Temp/mme_prec_{year}_{month}/ 7 2] ¢z Eg]
5 A
- 223 9d BEAL g2 =3 NetCDF U S follA AT A
g Eg g BaALsih
- A3 ¥kgk EALE NetCDF 9o A 25 vkt
- apccapi: APCC(Asia-Pacific Climate Center) APIol H3h= ©l AFEH
28 golByg o

-o0s: B AR AAY 2 g E # ol AMEHT
- shutil: I} EAbo] AL&HTH

- select_ncep_monthly_data

Table 3.12. select_ncep_monthly_data function description

2
= =

~ 70|70 NCEP HloEl4l lolx 54 Axst 9o s|@she oles
Aegi,

Ay mAEs

- self: S A2E 20 27 =z,

— U=

- ncepl_file_name: NCEP ©jo]EjAlo] Z3te 1] o] =
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year: A& tjolH ol AE.
- month: A E]& do]g o] ¢,

Hkg A= - Adgd folHE xg3st= xarray HlolEHAl AAE WiEsit)
- dle]EjAl E7]: xr.open_datasetS At&3ste] FoiF Y o] 52l NCEP

fin)

JolEJ A& Qo] ncep_ds AAES A3
- EA AIZF ol A®: ncep_ds.sel WAEE ALl time’ HEES
7122 54 dxe 4o Idste HiolHE Addth A7|A
A #3 month.zfill2)= €] & A =AY 4¢ F A= HEodE (4
37 ->703).
- dlo]EjAl @7]: Algo] E 3 ncep_ds AAE 2=
- A3} w3k d8E dolHE X3St xarray HolEHAl AAE W3

o
wa gojueaje) | U TEE ST AANE SRS A FA0E A A

- get_resolution_from_dims

Table 3.13. get_resolution_from_dims function description

=3 - FolR AA(dims) ARE 7Nz 959t A5 HHEE AL
- self: 2 A2EH 29 27| 2=,
A" wi/HS | - dims: AHY ARE G A= AAl AxEe A= 2del del(dHoly E
JES )7} x3HTh
- 9= (lat_i Az i o] HHEE FEF &
e A3 2 ‘f(}at_mterval)% 3% (on_interval)9] siAEE = B2
ElaciReigsy
- 2 AR =Y. dims AAoA xe FEY AU HRE F=5ta
=53
- 9= 2 Ax Y 3 FF: dims AAE £3)5tHA =(lat) E F
) =(Clon’) AL e] ZolE ze=r).
A9 77 ] N ] . e e
- A= AL =9 A= HA WHAZ 180° <F 360° )E sE A
o] dolg2 UFo HAEE Attt A= w5 Ak AH
22 7k A A $HE
- A3 Qg AlLkE A xe AR AEEE HEESh
g oy |- g e EA oF golByeEE AHH oz xR =t
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- set_start_coordinates

Table 3.14. set_start_coordinates function description

53 - A8 A= WY AR AH HuxE AT
- self: 2= A2 2ol 7] =z
d= wWisiH4 | - lat_start_point: 9% Wi AlF A,
- lon_start_point: A= wjge] Az x4,
e A - AAH 9 =(lat_start_point)2} 74 =(on_start_point) A&+ A FHFEE
=Z g2 w3kt
- 9= A A AA Q2" WS self lat_start_pointel] YEE A=
A&+ 2 A (at_start_point)S 33T},
A8 A - Ax AZ A" A la'l A M4 self lon_start_pointel] 48 H Ax
A2 2 A (on_start_point)S &3k}
- 3 visk AAE =S AEY AF AR FHEE wrEgh
28 ZolBHF |- o] e 5 AN folBYYE APH R FxEA A
- expand_coordinates
Table 3.15. expand_coordinates function description
o x - FolX A=t AR HAE Folx HF A FAstA MEE 9
i = 2 A= 99E 4%
- self: S Axex9] 2] FH=x.
- min_lat: S A= HLo FHAg)h
- max_lat: S o= ¥ Hd@k
A o ol S FE mee
- min_lon: &AE AEx HAYL HALZ
- max_lon: &7 A= WY Azt
- interval: 9=} A= 7H4
st st - 3Ad s 2 Ax 4 & s HAdY A5, H4A AR, A
BE)E 72 FH=E vk
-9 9 Ax W9 3 self.round coordinates WMAEE sEste]
g9 =9 AE H9E FoIxl 1A wtA AR oluf HAGS
A3 #3A W, Azt S8t 40 gkt
- 3E #x 29 g4E H4A Y HY A5 AEE 9L
- A3 Higk g4 9E @ A= HYYE Tregi
e golBdy | - o] Fv 5 R golHeg s AFH R FxeA Feth
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- round_coordinates

Table 3.16. round_coordinates function description

2z
= =

Folxl Hagd AopS AAE 4 2 ARHe st 7 v

ne Aoz et

qY WA

min_val: WF2Hg FH A7k

=
max_val: W33 FH o3k

) - kg FHAGHrounded_min)¥ o) gt(rounded_max)& F= el =
Hkgl A3 )
Lt
- HA&Z wred: Fojx HAZHmin_vaDS A& (start_point)# 7+
(interval)S 38 3te] Wgste] Hk-&E 3o
A3y 4 - Aoz 9L FojA Holzkmax va)e AZRAEI 7HAS 38so
S Yslo] ¥
- A7 w3 gy Hagy Hgzks wssi
- numpy: A AxF @ wjd Aol ARgEtT £33 np.floord np.ceil
SEREREEE > a P P

2 2P,

- draw_table_with_row_names

Table 3.17. draw_table_with_row_names function description

57 -

PDF Aol & st e}l & o]Fo] 234 HolE&< 1dHh

A wiAESE |

self: Sl A2=®|29 27] Fr=x

pdf: FPDF 24, PDF £A.

pos_X, pos_y: H°o]ES Al&E X, Y 3.
column_headers: & s &2 A2 AL g 2E.
row_names: 7+ 3] o]5& UEHE TAE F=E.
data: Hlo] B EAE dlolE, 23 F2E .

W AT |- WS g gl S PDF AAle] AR 1Y) A9 saw.
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Holtel 7t § sl welee] 2+ ol wha wEshel, @ olF
A9 dolEE Hole Frhan.

28 golu g

fpdf: PDF &4 A4 8 x#o A"t 53], FPDF E@d &=+ PDF

Tl "g2E, A, ojn|x] S5 F7bste tl AHE.

- gpcp_xarray_to_table_data

Table 3.18. gpcp_xarray_to_table_data function description

2
= =

GPCP Z<r&F dlolg7} &3 xarray HIoJEAlS HolE 22l tolH
2 g3

qY WA

xarray_data - GPCP 7<% do]El7} @3] xarray Hlo]EAL.

& 3 tj(column_headers), & ©]&(row_names), Hl°]E(data)Es F=

Hl3) Ax
A )= urslaio),
- xarray HlolE|Me] AEe}t 95 S FE5 4 U9 @ o2 A
A8 733 A8k},
- A5 HolHE g2E =z W
B Fomag | AT Bxe oY bolEE addoz Aestn BAs:s o A

|9

- mme_xarray_to_table_data

Table 3.19. mme_xarray_to_table_data function description

2z
= =

MMEMulti-Model Ensemble) 71%& =4 ©o]Ej7} @71 xarray d©lo]ElA
S HolE 29 HolHE W}

qY WA

xarray_data - MME 7]% =4 dlo]g7} &3] xarray Hlo|EAl.

& 3 j(column_headers), & ©]&(row_names), Hl°]E(data)Es F=

"3 Ax
e A e 2 Wksksio)
- xarray Hlo|EHAlS] A=} % e FE3d € 3yt 3 olEE& A
As) 34 eia=y
- 249 golHE Z2E FHZ WIS
He solngg | xarray: &3k ok HolHE EHFHOE AHEsta BEAst= o Ab

|9
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- rmse_to_table_data

Table 3.20. rmse_to_table_data function description

23 - o017 RMSE Holel & Hlo]¥ o=

- rmse_data: RMSE(H # AlF 22 dlo]g 7}
Al
- lats, lons: 9= 2 AXE ZL

qY WA

- & 3j(column_headers), 3 ©]E(row_names), H]°]E(table_data)E

Hl3
i B2 gy wad
- RMSE ©HlolH & 22+ W FEj= wissio)
¥ A - 95 2 AEE Juo g HolBe due g o|28 HAIT
- 2zt Ao Eo1Z RMSE #& ZUEste] ElolE HlolHE 4%t
8 FolBHF | - numpy: 53 A4t B Ao ARSET

- add_section_header

Table 3.21. add_section_header function description

2z
= =

- PDF &A1l Ad A=, 49, 283 A5 ez URL

o

- self: S~ A2l x9 2] F=x.
- pdf: FPDF 744, PDF A,
A miAHS | - title: ALY A&

- description: AlAde] A (He]H).
- url: A3 #HEE URL (A

- URLe] Al&=™, o] &

Wkek Ast | - W gk §ls 9 PDF A O] A4
- Ao AES F#2 SAAR FHRH
43 34 - Aol AT, ot F7}3

- fpdf: PDF &4 A4 2

Aol gAE, A, o]nA

28 golu g

z%o| AgHtt 53, FPDF ¥ 2 PDF
5& F7bshe | AR

- add_section_content

Table 3.22. add_section_content function description
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- self: S JA2E 20 #7] FHZE.
- pdf: FPDF A, PDF &A].

- gpcp: GPCP HlolEl & A gldt= AA.
918 wisiw¥4 | - table_data: Hlo]E 2 FAE ©lolH.
- image_path: F7}& o|w]x|o] A=,
- image_caption: ©]u]=x] A,

- additional_texts: F71& H2E g XAE,

B A - 90 g glE I PDF AAY HA W8S Frhsi
- % HolHE Moz HolBe 1t

A8 734 - AR AR oA E BA Frlsta, P HA T
- F7HAQ HAEE E Ao Frlgith
- fpdf: PDF &4 A4 2 %o ALgHt. 53], FPDF 22+ PDF

R ENSR}

- find_ncep_mean_data

Table 3.23. find_ncep_mean_data function description

53 - £ Yol o1g NCEP AT sj5® 719 vlole] el H28

4.

qY WA

- month: o] E &

WE AT |- NCEP B dlolE #ue] AR RAdR wad
- NCEP _TJ_:]:,?,L E]]O]E17]- Z{X]—Q ’q;ﬂ]Ea 75];% Xéﬂ?ﬂ-ﬂ-
ésg 31’."%] - ]FGQ —?1;;],01] SHTJ—O]-‘—' _4.0] o]__g g @_q_
- A st ARE st wEdn
g FdolByd |- AR e

- find_gcpc_mean_data

Table 3.24. find_gcpc_mean_data function description

=7 - =4 9o ¥ GPCP B A%

tlole sde] B=E

et

Ay mAEs

- month: Ho|HE ZH& <.
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wE A3 - GPCP H+¢ HlolH 3L B=E £ALE W&

.

GPCP H## HlolE7} AAH tdED AZE A
A3y 33 - AAE Yol FFts A o)=L AT}
AA A A2E Agsto] wrgiig,

o]

ok

Sigsy

ga FolBIHy | - AHEEHA s

- clip_dataset

Table 3.25. clip_dataset function description

- Foizl HolHAE A E Hx Wl stA ko] (clip) M=+ H

ks sAS)

Rpe Aepir,

23
o olHAlS A gt
4y w7 S | - dataset: EEPH7IE D vlolEA. xarray HlolEA o= JHAHH.
W3 Ay - Z2ha dlo]E Al (clipped_mme_ds)S wHSH3HT}
- Fxg AR dolEAdA = HAEe AF AHE FEITh
- A& #E AHA: set_start_coordinates WlAEE ARSI 919 A=
o A& A s A7
- A= FZ: get_resolution_from_dims ®WAEZS AL&3l] o] E Al Q]
A= 2 A oA B EE F=30
A3 734 - F3E

7+ expand coordinates M| AEE AH&3ste] AAHHE HA 9 H
=
- Ho]E Al ?LE}LH 7]: dataset.sel M AEE AHEdt] SAH A= H A=

- AT dolEAl kg SAE WHeE ded A= dolHAs ukE

gt
gg golB#a | - xarray: THAY Hld3 dolE S A ek d AlgE)
- regrid_dataset
Table 3.26. regrid_dataset function description
23 - 222 HolHAS B HolE A sEel Axtol shAl A @k,

A8 wi/AS | - source: AW YE golE Al
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ol

target: EtAl HlolH AL, MZE Y= 2 AAE AFFr)

Hg A3 - Al A dHo) el A (regrided_dataset)S Wkl
- = F= B dolHAY A EE get_resolution_from_dims w4
EE AMEStY FE3T
- 2R Ao A= vid A B HolHAY A= 2 AE HAE
7IEoE NER =S A= wEs AT
- =9 dolHA A MEL A5 A= wdS A8t &9 dlo]E
A3 #3A Al(ds_out)-& A4 et
- Aupx] AA YA xesmf Regridders AMg3te] 4229 =7 HolgAl
ko] A x| AAE A ST
- dlolE A AR 3 AujR] AAE AFES A2 TlolEAlS Al
k=g
- A A wolHA wkEh Aujx]E HolHA-S RS
- numpy: MEL A5 A= wjds A= /‘}%—%D}.
28 gl | - xarray: HolE A A B Ao ALRHT

xesmf: g AH}X](regridding) 715 A&t kol BT

- regrid_dataset_weighted_average

Table 3.27. regrid_dataset_weighted_average function description

2
= =

a2 HolHAS Bl HolEAMY gt AAlol BHA 7tF B
Ho 2 Auj| gt

qY WA

source: Auixe PE d o] Al
target: EtAl Hlo]HA, NES AT D AAE A

.

of

g A3

A 21 d o] EJ Al (regrided_dataset)g WHgh3ic}.

43 34

oz

s
a

B T

olEl Al o] A== get_resolution_from_dims 24

=

=

>
2 oo
rshﬁ

Ll

o Ii‘r
<} Hid A4 B2 HolHAlY 9= 2 A= B9

2L A5 A= vids AT
tlolE| Al BA: MEE =9 A5 Wjde AMEst] =9 Holy
A(regrided_dataset)S A4 g+
7R A4 2 T A 74]4‘}: A2 HlolE Al A t2m” Mgl o g
7}%*5<1§ AAsa, 7}% % EF% A4kt

E:

Axtd 7tE Bdde MEZE doldH

= boSb gy

i
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lo Ho
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- AR A dHolEAl wkgk VhE BaES S8l AuiAE dHolHAS W

a.

g8 golB g

- numpy: 4°8H3 A4k 2 WA Aelo] ALHT
- xarray: dlolE|Ale] Az 2 Ao AgR

- plot_mme_prec

Table 3.28. plot_mme_prec function description

= - o] g FoF clipped_mme_ds  dlo]EjAlel]  thgk G
o (Precipitation) %< Ayt ARt
A wi/AHS | - clipped_mme_ds: S5 Z52 o] EAL
H3 A3 - §k8k 3t gl
- 7 dlolEl 2 clipped_mme_ds.prec.valuesS Ab8-3te] 7k
tolBE %31, 2319 wlE 2 W)
- %9} A& FZ: clipped_mme_ds.lon.values % clipped_mme_ds.lat.values
E AHgete] A Ee A& HolHE FE%h
- % AA 9 dolE F2H: FoZ HolHE A&l AE 4 F
a8 #7 THe TE"Eta 0 383 %ﬂ_"é% g SRS AAE He Yol
AX s =7F AA L sk S FUksth
- A g golE AR e whol wet S AA sk, Aenke #
ol&g AAstA ArFe AZsigit.
- 18 2 IEAR A FUh AR a9t VtEAR s FrlEh
dolots o WgsiA whE
- ER A ARE RS oV A AL E AAS A, fdEES E3h
- numpy: A ALE 2 vjd Aol AREHETH
g8 #olB#d | - matplotlib (plt): dlolE] AlZF3s} 2 T Ao A&
- cartopy (ccrs): A2l FH A Zts}o] ALg-H).

- plot_mme_slp

Table 3.29. plot_mme_slp function description

2
= =

- o] 3= AAH clipped_mme_ds HloJEIAMe] ¥ 7]HSLP: Sea
Level Pressure) k& A3t A= 9o siH 7| EF& st
A g

4 wspAas

- clipped_mme_ds: =5 slH 7]k w0l Al
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Hk3 A3 - g 4 Sl
- 3| 719t dHlolg F=: clipped_mme_ds.slp.valuesE Alg-3ted 3w 7]
¢ HlolHE FE5ta, 23 vjEE A3
- %9} A& FZ: clipped_mme_ds.lon.values % clipped_mme_ds.lat.values
£ AHEete] fxet A x HlolHE FE3
- =% 24 "9 dHeoly ZEH: FoX HolEHE A&t A= fd s
H 7Iks EE"Hst O a3 A4S 3o 222 AAFE H9
A3 #3A el 3ty =7k AA 2 siekd S FUks
- A g golE A4 sE I #tell wak M-S A A sk, Zejbket
dolES AAsto ¥ 7Idbe Al4Est
- a28e g 7RAR A FUh AR IgEg TtRAR He FUs
gojot-S o WA vhEh
-3 A% AAE Y Tt ERE oHA FdE AAEa, 3dH
< =93tk
- numpy: H4 A4E Bl oHjd Aol AREE T
g8 #olB#d | - matplotlib (plt): dlolE] AlZst 2 = Ao A=

cartopy (ccrs): A2l FH A|Ztslo] ALg-H),

- plot_gpcp_prec

Table 3.30. plot_gpcp_prec function description

57

o] = A AH clipped_gpcp_ds dlo]ElA el 7F<4=F(Precipitation) %k

S Mgl AE Yol P5Y TRE AT A3e

qY mAEs

clipped_gpcp_ds: 5T A3 ©lo]HAL.

Hkg A3 - Bkgk gk gl
- 4% dlolE] % clipped_gpcp_ds.prec.valuesES AR-g3ste] 74k H)
olEl & F=3tt
- %9} %= 3= clipped_gpcp_ds.lon.values ¥ clipped_gpcp_ds.lat.values
a9 37 & AHESte Y=t A X HolHE FE3T
- =% A4 9 Holy EE2H: FolXl HolHE AMESt A= ol A
TESE EE®SIL To B8 RS ok EX2S AXRE He Wl
AA st =7F AA DL kS FUHET
- A g dolE A Ao kol wet MYS AA sk, Aenks #




g F7batel

i
s
ol
o

28 golu g

numpy: $8-2 A L wjd 2 gol] A&
matplotlib (plt): H o] g /\]Z]—ﬁ]. gl JEHE A Oﬂ /\]_%%q_

cartopy (ccrs): A8l FH A|Ztslo] ALg-H),

- plot_ncep_slp

Table 3.31. plot_ncep_slp function description

- o] 4= AAHA clipped_ncep_ds wlolEjAe] 4 71H(SLP, Sea
23 Level Pressure) #+2 A3l A& 9o sl 7|t =22 AHAS
3 AgET
48 w74 | - clipped_ncep_ds: Z%% sl 71 dlolE AL
H3 A3 - §h8k 3t §ls

- 349 719t dlolel % clipped_ncep_ds.slp.valuesE A}-&3le] &<
A 71 dHolHE FE3Th

- A=<} H= FZ: clipped_ncep_ds.lon.values 2 clipped_ncep_ds.lat.values
€ A3t 9159 A= HolHE FE3T

- 2% AA 9 HolE ZEH®: Folxl HolHE A&ste] A= e s
T Y-S Z2EE a0 223 AAS I 222 A" HY

A3 #3A el X3t =7k A 92 sikd S s

- A g golE A4 sld I dhel wek AdS AA S, Zenbt
of HolES AAstY sil+d 7Ige Al

- 29E 9 7tEAE A FUh AR 2gES VEARE S FU1st
dolots o WEgsiA whEth

- 2% A% AAE dled VY E2S ovA FY=E AAsta, 9
R a=kia=

- numpy: A ALE 2 vjd Aol AREHETH

g8 #olB#d | - matplotlib (plt): dlolE] AlZst 2 T Ao A&
- cartopy (ccrs): A2 HH A Ztstol] ALE-H).
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3.3. FE A7 RAAN A ZHE TF 7|6 vtd

3.3.1 FHOIAZ|FARAMH L FREF T AA LA

APCC EslolAE 20159 7% sho] ezdvlz B44 9L itk ezgvz @
Be o] AAMHOE IT A2k &%, #el 2 £FohE 98 Do YAZ w5 A
wol 058 A8 Foolx el 9 Aulze] Wad WEB Amel WAS AME Axsh, Hlo|
Hulolx AWME Hx 9 At FAolAE L9SAT & FuolA 29 WP RE
44 AEoIA M FASGT oHF 2P e LxAu s FAoln Bk /TR
Al BHETAEE BRATARANAFTANANA A2e 928 Awos FEao

NE2~E AT F Auzolth FHolxe] Lxeus 3
Service) 71ho 2 TAE o] itk o @3 HHolA| sk 7] %H

o
:\_I‘
rr
i
Ac)

PaaS (Platform as a

B FREE Z7he §) Aol
E AAZ st YAelE FaAl ot e AolER B slok @tk Y 9 Aol=

B 2025095 2 o] Ha i, ofF 3 71| V| FAHRAMN 2GS BF VA
HAHl 2 ZP9For TS Atk oAl 20259 =7tA= FH o)A ¢k 7

]
o Fguto] Wop g HHlolth MY FHL As) &3 AEA FEHE AT Foo|

=5

T
o
=
R
T

o 7w

¢

& AFHRAN S FAERS] &

Pshgch 712 Lxdu s 7ol ofd FHPE ute] EANAR THI] FF 5
@ A ANAE 24sts A=, ool Figues @Al £4% NFARAN L 9
3 g5 75 FAolA FARCIL HY THEE Bl AFHRANL: BRE

Fgolete AAAME Zlhkste] FA o] HAT 7] AFSRE A o] 7T R AN
Z Y E o 7|vko] = 3 ~-E}l7} CF(Cloud Foundry)ell 4l Container Platform 7]¥Fo 2 o}
A 7ol HAAAow dojuta glom, F35 CFo thil A Qo] £5E o AYo] wg} o

£
a9

I

oy o ody to X

Application Platform Container Platform
(PaaS-TA 5.0) (K-Paas$ 7.0)

- R
----- "o (

Open APl / NFS
XtzA 2| U
I|Fx= A =

1

1

1

1

1

. Pod_1 Pod_2

I (was) (was)
1 (Homepage) (Homepage)
1

1
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1
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I Processor ] I JobDetails I
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Figure 3.72. Climate Information Service platform structure
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3.32. FHOIAZIFZEAMR X FHEF 7 A4F ML

71 Z AR AE 2~ ZPEFL dA) Spring Boot T FH T 7]¥ro 2 sftx o] PaaS (Platform
as a Service)ell HlEEo] &G Folth. PaaSol wixZs}7] #fste] §) fZA AL war F2
jar % java build L4 Z build Hol Felsta Utk o] HoA= 71Ee 7| EGRAH A F
9] java build Y-S o] &3l PaaS % CaaS (Containers as a Service) 37 ol A &3 o] =] 2}t
gk Wbl #slo r]Edit

3.3.2.1. PaaS &7 A9 &

APCCE PaaS 3742 ++=3}7] 93}e] CF(Cloud Foundry) 7]4Fe] PaaS-TA A 2~ElS o] &
StATE CF 714ke] PaaS 7o 7| A BA B2~ FF build FLS wj=z3tr] fsiA o3
Z-& manifest Y-S o]-&3c}

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 3.73. A manifest file to deploy a war file

9] o] manifest 3-8 o] &3}e] wjE3FH http://cliks.cf.apcc2l.org 2F & 7]E URLo] A
AH} clksE & oA 9 3 RERoZ 533517] ¢34+ https://www.apcc2l.org/clikse} &
URL=Z gh-¢-Hafof gt} sz 2 2498 S o537 2o

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

Figure 3.74. Deployment and URL routing method

3.3.2.2. CaaS &7 NA 9 T

CaaS (Containers as a Service)= ZIH|olUY 7|t 7I4SIE ALESte] o EE]AloldS HEl
W23 = e F89= 7] Aujzolt) CaaS 7o § o ZEAolAS v x3= I
o3 2

rlo E
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- Aol o]u = A

- A" ol @3 A Eg(Repository) & ©]H] A JEE
- CaaSell HHlo|y o]mA] wjxz
Spring Boot 7]¥Fe] java build 3+¥-& CaaSell wlZslr] 913t ZH oY o]n| A& A3}
jibg ol&st= W F 7t

|3 2 Eg]o] JRTdE WHS dockerfileS o] &3F= WM,

A= ydo.

@ Dockerfile2 o] &3+ ZHH o] olu]x] YA
Dockerfile- & o]-&3to] ZAH oY o]n|A& M= A< = 2o

Docker Installation

Project
‘ build ~ Container Image push Container Image
docker >
> Build Context (Docker cache) (registry)

Dockerfile

Figure 3.75. Creation of container image using docker

REO war FYRRE AHolY olmAE W5 98 TeH 2o

3T

7R A~ Z

DockerfileS #+Ad sit}.

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

Figure 3.76. A dockerfile to create container

image
2413t Do ckelrfﬂeE o]-83to] ZdH el o] A& &I docker hubs} 22 HHAEZZE
HEEst= HHES O3 2o
docker build -t {repository}/cliks:{tag} .
docker push {repository}/cliks:{rag}
Figure 3.77. Build and push of a dockerfile
@ JibE ©]&3 AH ol ojux A4
mavenell A Jib &8 1%0S AFESte ZH oY o]H]
ZHA fFAstEA e

Dockerell ¢]&3}#] ¢kal gradle
ojlm| Ao A7|E

AE AL+ AR JbE °l& PUS_ AA A= eld
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$E2 Y 5 Utk Gee JibE o &8 Aol oA A4 EEo|Th

Container Image

Project (registry)

Figure 3.78. Creation of container image using jib

Spring Boot Z#|U ¢ A5 AH&3h= A jib
AEY 55L& TAN & & Ut 7154

H
pom.xmlel] b3} Zo] Fa0s F71E 4

<plugin>
<groupld>com.google.cloud.tools</groupld>
<artifactld>jib-maven-plugin</artifactid>
<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 3.79. Jib plugin for maven

w3 wjl = A3} 2A mavenol profiles F71E 4= Aok
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<project>

<profiles>
<profile>
id>local</id>
<activation>
<activeByDefault>true</activeByDefault>
<[activation>
{properties>
<docker.repository>
{repository}/${project.artifactid}:${deploy.tag.name}

</docker.repository>
<docker.allow.insecure>true</docker.allow.insecure>
<{/properties>
{[profile>
<profile>
<id>caas</id>
{properties>
<docker.repository>
{repository}/${project.artifactid}:${deploy.tag.name}

</docker.repository>
<docker.allow.insecure>false</docker.allow.insecure>
<{/properties>
{[profile>
{[profiles>
<{[project>

Figure 3.80. Profiles for maven

99} 2ol maven AL H F meAes Weshd Aoy dRA R o}
A}

o
o
e
filo
-
ox
r
i)

WEs] gste] thed 2o

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

Figure 3.81. A yaml for deployment of a container image

FHUE] 29} 22 CaaSell wlzsly AHE Flstr] fallMe e 2 HHS 23
g}

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

Figure 3.82. Deploymenet of a container

Pode FHUE 2~ F2|2HoA HyHe Ha G2 SHHA I3 AL
PE AU ok 9 ZA| AL podz MEsA P7F AdstA xHo] Ha A EA
oty HAEY] wj&Eo] fRA HEEr] YJiAE nAZE PE AY o2 podS
2 ZoldA S 5= serviceZl Zarth Services pod FHolA A F2 of Zg A o]
147 PE AU o8 pods AAs] F= FHUE 2 AAelth Node portS Ea}o]
portZ 7zt ==9] [P serviceE: =& 4 Utk

apiVersion: vl
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kind: Service
metadata:

name: cliks-service
spec:

type: NodePort

ports:

- port: 80
protocol: TCP
targetPort: 8080

selector:

app: cliks

Figure 3.83. A yaml to create service

ServiceE AAstT WA H serviceE: %3)st= e e

kubectl apply —f service.yaml
kubectl get service

Figure 3.84. Build and push of a dockerfile
3.3.23. FHOIAZIFARARAMNE ZHE TF €3

obgf o] Figuredt o] A4t 75 F#H A& APCC S+t ZHEF F2-vf /EAH

w2kl Alqt wled MME DownloadE A48kl S8F 7wkl A T3 &S A8t

3l 71FARAMN 2 ZEUF CLIKS HolH g2 7ed AHHAl=E AAE AUt

AA FANA dF FI oA YAR] FAHLeeA CSS 2EFdo] B

A A AA T FIAA FF FAo] Hag FERoJA,
5

2
AE 44 EACIAG AFPRAN L FRF BT FHS AT /02 v}

A / N\
=~ APCC ( Q) CONTACT US ENG
APEC AR EH y,

Gy

APCCAMH A 71205 st g™ APCCAH BE3N

Figure 3.85. Prototype of homepage and CLIK integration (Menu)
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APECAvEn

CONTACTUS ENG

Q)

APCCAM o3

71ZFEAHIA

MME Download

IFHEH

MME Download
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When you use the APCC MME and/or individual model data in any T or
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ing Centers for making their hindcast/forecast data available for analysis, the APEC

Climate Center for collecting and archiving the data, as well as for producing APCC MME predictions.”

MME data is update:

Type
® FORECAST O HINDCAST
Method

® GAus O scm

Variable

O prec T slp () sst O t2m O 850 (J 2500

Period

O Monthly mean () Seasonal mean

Date

* If you want to get data of each year or season at once, select year or season heads.

JFM FMA MAM AMJ M3 JA JAS ASO SON OND NDJ
20 0 O O 0O O O O O O O O O
2016 O lu] [u] I (u]
2017 O ] [m] o 0O 0O O O O O o
2018 O ] m} O O 0O O O m ] o O
2019 O [u] [u] ( [u]
2020 O (] m} O 0O 0O O O O ] [m]
2021 O ] o O O 0 O O o O o
202 O O [m] 0 O 0O O O O ] [m]
2023 ] O n ] O O 0O 0O O o O (m} 0

‘ v Ject to request as a download Job.
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ange depending on operational situation.

Figure 3.86. Prototype of homepage and CLIK integration (Download

user interface)
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g BEY GEARE AT Aot DT APelE MME A ANlAE TEEHY
ok A ze] BHEEE oY) Siskel MY AHlx FEE A gt TEIATL FF Y

Au| 2o A Algsks 23l E8E 5 e Aolth
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3.4.11. ©EloEuo| X T&

AFEAZE ) QIEH o] 20 A et WE, A& H A-dSE 2d 55 58 A
SHRE 3] HsiA= APCCZF Efsta e 1ad= A = 2

ol Hlo] 2o AAE Fart Jok. E=ZF AEAY ARAF 8% HAAS AFsH] 9t
MongoDBel| JobDetailse] &2 o2 A Asjof 3ttt

3.4.1.1.1. dlolEHo]x &

AN
ol
Lo

APCCE B87dolng ggdolee] F4¢ By St 7@ mE 2L HolEwol
) 3T _g_

s us Y ASHRE At &

A B £ D E E G H
NO | HEEA SEEEHNT SEEFH0 SEE | SEETUUEEYNE SEEFHO 2% FATOoE | ZERFLOHQERY
2 2023-07-0 i Value WAL DILES SALE A0 ol = B2 T8 55 N -
LE7| ¢ S0 TP D O/ IEEE XM YE EEF
2| 2023-07-01 45 Precipitation PREC EZ0 AT X o} Y =
3 22 0%=
. w= 7|7t
3| 2023-07-0 HE erification WRFY o _‘L_ = N -
4 2ES ZH6= 2R
5 4 2023-07-0 i Path PATH g Al 2 N =
5| 5[2023-07-01 E] Public PUE O Al 0|L} N
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B ] Cj20) B BZ DE0 BEHES HAHOE S35
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Figure 3.87. Standard words for database
A £ s D . E - E . G
1 HE || HTEH - SEEFENE v BES | SEEFEYTEYYT - SEBRFENET | SEEFEMUE~
2 2023-07-0 MME7| & MME Method MME_MTHD MME %2| 7/ & =20
3 2| 2023-07-01 MMERE MME Type MME_TYPE MMES] B3 V20
4 3| 2023-07-01 MMEE {22 MME Participant model  |MME_PRTPNT_MDL_NM MME &G 2= V1024
5 4| 2023-07-0 WMOOHII L] WMC ID WMO_ID WO A E ZHEX|E A 0r0jL| V4o
qE7|EY Y ;
5| 2023-07-01 258 Precipitation PREC | ST A=
£ 5089
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N93 A7 01 Ciol Linit LINIIT 29, 74 75

Figure 3.88. Standard terms for database
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A B c D E G H
1| NO| AEEXL SERFEEHAIZE SERFEHALRTE SERFEHUZ GIOJEErY |3|°||:—1£0|
2| 1| z023-07-01 [2FAIT G SENG NUMERIC 4
| 2| 20230701 |wRyAz: oe BECH CHAR 6
3
4 3] 2023-07-01 | 2RI ] N2 2(01-12)S Boy SEE A NUMERIC
5| 4] 2023-07-01 |48 =) Lf2v20 = Hois A VARCHAR 20
6| 5|2023-0701 |48 s L =2V256 = moist % VARCHAR 256
8| 2023-07-01 |2® o Zv20 °F7| Ao A, VARCHAR 20
7 120l =2 L
0 vy (Xl =] =) Ei-jl g_aa-i-m /L}'% AD
g | 7| 20230701 |2 = Vg G VARCHAR 40
' B17] 9Bt A=, o
8| 2023-07-01 |z® o T1024 H A AE VARCHAR 1024
9 0 E0] == LIEY
' 7] BT ALS,
) 8| 2023-07-01 |ZH o TV200 i VARCHAR 200
10 | |£9] £5 L}
i AlEET| SiE
.| 10| 2023-07-01 | M= BENTY Histe =8 NUMERIC 11
1
_ REHE LEML7L A'=517| sy 20/= AL 2A= |
11 07~ B Qro|C ool g ¥ = (8]
1| 11| 20230701 8= rojcy 0| Cjv2o o o VARCHAR 20
i o | s i ST AEE UEIEA L AE5H7| Y5 0| XL SRS

Figure 3.89. Standard domains for database
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ik datahres model | | cik_data lres model |

clik_data_hres mme

Figure 3.90. ER diagram

el Figures w|FE A-AZF A5 AZ 51 ARGARY] AEYAd T A7) AR
golE< AAR dioltt. Asid=E ARE oyt FF A= AMAS A=t T
< tnlste] A= Add S AR F5S AT HolE:E FUhskth b Table F71e
Hlo] &2 Al WA

Table 3.32. clik_provider table

Column name Data type Key Nullable
PROV_NM varchar(40) PK15) N
NTN_NM varchar(100) Y

ETC (Constraint)

15) PK (Primary Key): Database tableo| 4] 7} 3] HRE AET & Qe 2
16) FK (Foreign Key): Th2 tablee] PKE #=ste= Zoln, T2 tablezte] #AE YeR7] flste] A3
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Table 3.33. clik_model table

Column name Data type Key Nullable
PROV_NM varchar(40) PK N
MDL_NM varchar(40) PK, FK16) N

Index
clik_model (PROV_NM)
ETC (Constraint)
foreign key (PROV_NM) references clik_provider (PROV_NM)
Table 3.34. clik_data_hres_mme table

Column name Data type Key Nullable
D 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 3.35. 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
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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)
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 3.36. 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)
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Table 3.37. 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_lres_model (PRED_TYPE, PRDCTN_YR, PROV_NM, MDL_NM, ISSU_YR, ISSU_ MM)
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 3.38. 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 3.39. clik_mme_vars table
] Column name \ Data type \ Key \ Nullable
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MME_TYPE varchar(20) PK N

VAR_NM varchar(40) PK N

VAR_UNIT varchar(40) Y

DTL_VAR_NM varchar(100) Y
34.1.13. A8A dSAHR 9 P HA

AREARS] Al 84 AP Job details®] FEIE Job WiF-ol EFHT AR 2T

A+ 2] MongoDBel] A&

Job details @El= o Figureo} 2ot

nRootName("details")
etect(fieldvisibitity = Je
lude(J Include.Include. NON_NULL)

etect.Visibitity.ANY

public class JobDetailscmmPredictien extends JobDetails {
String resolution;
String predictionType;

String leadMonth = "3";
String mmeMethod;

Sééggg mneType;

S‘trmg timestepType;

St;;;g year;

SéE;;g month;

Li;;i;tring> models;

Liéxzétring> variables;

public JobDetailsCmmPrediction() {
models = new ArraylList<>();

variables = new Arraylist<s();

g

Figure 3.91. The design of the job detail

for high-resolution MME
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Figure 3.92. The system architecture for the high resolution seasonal prediction

919} Figureoll Al Front processor= A&7} 843 jobo]l L H= A-GZEF A5 A
S 3 job¥ 7d-¢ Backend managerE 93 job queuee] g ofolflE 53}

Front Job
Processor ‘
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Manager "

Script path BRabbit

L —

Backend
Processor
Running Running
Script Script

Figure 3.93. Job processing for High-resolution MME

Backend Manager= 3|4 % MMEZS $)3F processorgs =38} /Hll?— A3 scriptE AAA
3}al backend processorE ¢|%F running script queueo] T =3ttt A4S EE scripte] A3 o]
EUH AMEAE A A3 9 dS A jobe] AHE e FEFE JUolEsts 5 TE
5 T3t
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34131 ARAZF A= dolHHolx AF
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e
=
oSL‘

; < 1811 e Ao S AR AL An] 29k Fotol tivlete] A3 = AE
A7 =3 3 Y=g o Figured naidE AddE 2d 59 4y Aol

J3I0 = JILT_MM + [JPRED_TYPE = [JPRDCTN_YR : J3PROV_NM : [JRMDL_NM : [JJISSU_YR : [JISSU_MM ¢ JJISSU_YM : [JJVARNM : [T VAR_UNIT = [IDTL.V
1 & FORECAST 2023 APCC SCOPS 2023 3 202303 olr
2 & FORECAST 2023 APCC SCOPS 2023 3 202303 prec mn/ day Precipi:
3 & FORECAST 2023 APCC 5C0PS 2023 3 202303 slp b Sea Lewt
4 & FORECAST 2023 APCC SCOPS 2023 3 282303 55t deg K Sea sur
5 5 FORECAST 2023 APCC SCOPS 2023 3 282303 t2n deg K Temperat
6 & FORECAST 2023 APCC SCOPS 2023 3 202303 1850 deg K pir Tem
7 5 FORECAST 2023 APCC SCOPS 2023 3 202303 1208 n/s Zonal W
8 & FORECAST 2023 APCC SCOPS 2023 3 202303 1850 n/s Zonal W:
9 & FORECAST 2023 APCC SCOPS 2023 3 282303 v208 n/s Meridior
10 & FORECAST 2023 APCC SCOPS 2023 3 202303 v8s8 n/s Meridior
11 & FORECAST 2023 APCC SC0PS 2023 3 202303 7568 m Geopoter
12 & FORECAST 2023 BCC CSM1.1M 2023 3 202303 prec mm/ day Precipi:
13 & FORECAST 2023 BLC CSM1.1M 2023 3 282303 slp o Sea Levt
14 & FORECAST 2023 BCC CSM1.1M 2023 3 202303 s5t deg K Sea sur
15 & FORECAST 2023 BCC CSM1.1M 2023 3 202303 tzn deg K Tempera:
16 & FORECAST 2023 BCC CSM1.1M 2023 3 202303 850 deg K ain Tem
17 & FORECAST 2023 BCC CSM1. 1M 2023 3 282303 2080 n/s Zonal W:
18 & FORECAST 2023 BCC CSM1.1M 2023 3 202303 856 n/s Zonal W:
19 & FORECAST 2023 BCC CSM1. 1M 2023 3 282303 v2ee n/s Meridior
20 & FORECAST 2023 BCC CSM1.1M 2023 3 282303 v&s0 n/s Meridior

Figure 3.94. High-resolution model table (MariaDB)
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, Request APIi= th& Figure®} #Zo] Job detail S 33+sle] Job document e 2 MongoDBel|
Haii=g

34132 AHFE GSAHE AT AP AR

Key Value ] Type

4 {1) 64632e54b883283020d24680  { stafus - C te' | {13 fields) Document
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Figure 3.95. A job example (MongoDB document)
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34133 IHFE SR A5XT

A&7 SR A4 2SS 23 SFH Backend managere] prediction processor= job
detailsE ZTsle AHElE A&so. 7Bg WA 2@ =g H o] E(clik_prediction_models) ol A
APEAZE AR 2 e Aol A=A AA e BASHA] Xt thE Figureet o] o]
Lo g =% dH3th

i clik_pred...ion_models [cliks-dev]

1row s IZ__:I-‘ -+ Tx: Auto poL O Csv [ LI i )
T- WHERE =- ORDER B\
THID ¢+ [JISSU_YR ¢+ [ ISSU_MM : [ MME_PRTPNT_MDL_NM :
X 20823 4 APCC_SCOPS,BOM_ACCESS-S2,CMCC_SPS3.5,ECCC_CANSIPSv2.1,KMA_GLOSEASGC3.2, ..

Figure 3.96. Table of combination for seasonal prediction models (clik_prediction_models)

Prediction processore= AF&A7F QA3 A&, oS4, 2 2§94 ofold, AEAF &Y
ofolt] F& o]&3sty AR 2EFAd FUE A AsAge Had S AA%.
ol AZ JEdE HF A5AHE RES A7) HsAe AP =1E yaml F2o 3t
A7 7] Z2&)oF gt} thS Figurexs processoret yaml configuration class®] =<5o]t}.

public class PredictionProcessor extends Processor { sonInclude(JsonInclude. Include. NON_NULL)
pubuo class PredictionYamlData {
private final Logger logger = LoggerFactory.getLogger(this.getClass()) sonProperty("Model_name")
List<String> Model_name;

private Job job = null; JsonProperty("Variable_name")
final private JobMail jobMail; List<String> Variable_name;
private JobDetailsCmmPrediction details = null; J P ty("Plot_name")
private ClikPredictionModelsDT0 predictionData; Llst<Str1ng> Plot_name;

private int year; nP erty("Forecast_month")
private int month; Strlng Forecast_month;

private int leadTime; sonP erty("Forecast_year")
private List<String> pngVarNames; String Forecast_year;

private List<String> ncVarNames;

private MMEResolution mmeResolution = MMEResolution.NONE;
private MMEClass mmeClass = MMEClass.NONE;

private Timestep timestep = Timestep.NONE;

private MonthSeason monthSeason;

private PredictionType predictionType;

private String [lhindcastPeriod;

ty("Hindcast_syear")
String Hindcast_syear;
Js erty("Hindcast_eyear")
String Hindcast_eyear;
@JsonP erty ("Resolution™)
String Resolution;

SO erty("MME_out")
rivate PredictionDataAccess predictionDataAccess; 5
P P String MHE_out;
) JsonProperty ("FIG_out")
String mmeInPath; .
. String FIG_out;
String dataPath;
JsonF erty("NCL_out")

String mmeOutPath;
String mmeDatalutPath;
String mmeDataFigPath;
string figNCLPath;
String runPath;

String NCL_out;

Js operty("Forecast_model")
String Forecast_model;

J P ty("Hindcast_model")
String Hindcast_model;

JsonP erty("Timestep")

public PredictionProcessor(ManagerEnvironment env, MongoDBAccess dbAc] String Timestep;

super(env, dbAccess, clikMapper, jobProducer); sonProperty("Issued_date")

jobMail = new JobMail(env); String Issued_date;

this.jobProducer = jobProducer; JsonProperty(“Region_list")
} List<String> Region_list;

Figure 3.97. The prediction processor and yaml data

t}-& Figure:= processor7} AMEA7F £33 713 W4HE = A4S yaml Yo mHolth
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 jhshin@data: /datad2/clik/CMM_DATA_dev/2023/APR/VER-1/1.0/3-MON/FORECAST/SCM/RUN/64632854b98. . - | X

JhshinBdatas/datal2/clik/CHH_DATA_devw/2023/APRAYER-1/1, 0¢3-HOM/FORECASTSCHRUN/G4632e54b303203020d2460b% cat SEASONAL _prec,yanl
Datalist:
- Model_name:
- APCC_SCOPS
- BOM_ACCESS-52
- CHCC_SPS3.5
- ECCC_CANSIPSwE,1
- KMA_GLOSEABGCS.2
- METFR_5Y58
- MASA_GEDS-525-2,1
- MCEP_CFSuw2
— UKHO_GLOSEAE
Variable_name:
- prec
Flot_name:
- prec
Forecast_month: APR
Forecast_year; 2023
Hindcast_zyear: 1993
Hindcast_eyear: 2010
Resolution; 1.0
WME_out: AdataldZ/clik/CHM_DATA_dew/2023/APRAAYER-1/1, 0/2-HMONFORECAST ASCHAMHE _OUT/DATASSEASONAL S
FIG_out: Adata0Z/clik/CHM_DATA_dew/2023/APRAYER-1/1, 0 3-HONAFORECAST #SCHAHME_OUT/FIG/SERSONALS
NCL _out: /data02/clik /CH_DATA_dew/2023/APRAYER-1/1, 0/ 3-MONFORECAST ASCH/RUN/E46322540383283020d2468b,/ MCLASEASONAL S
Forecast_model: /datadZ/data/Seazonal -HRES/MHE_IM/FORECAST/
Hindcast_model: /datadZ/data’Seasonal-HRES/MHE_IN/HINDCASTZ023/
Timezstep: SEASOMAL
[szued_date: 15 Apr 2023
Region_listy

global
hshin@datas/data02 ek CHH_DATA dev/ 2003 APRAER-LA1, 0/ 3-HONFORECAST/SCHARUNAG463254b903 2830204245808

Figure 3.98. A yaml configuration sample for the predictor

Processore= AF&A7F @43 71§ WEEE A ~3YE 91YU(o: SEASONAL_prec.sh)
S AT A ~a3HE o thg Figure9t 2t

% jhshin@data: /data02/clik/CMM_DATA_dev/2023/APR/VER-1/1.0/3-MCN/FORECAST/SCM/RUN/E4632e54b. . - O X

JhshinBdata:/datat2/clik CHH_DATA_dew 2023 /APRYER-1/1, 0/ 3-HOMFORECAST /5CHARUN/B4E632e04b883283020424680% cat SEASOMAL_prec,sh
#1/bin/bash
module load python

# python mme running
python sdatad2/clik MHESFCST_SCH_MME_Zmonth,py sdatad2sclik /CHH_DATA_devs2023/APR/VER-1/1,0/3-MON/FORECAST/SCH/RUN/E4E3225403532
020d2468b,/SEASOMAL _prec.yanl < Adew/null

# python plot running
python Adatal2/clik/MME_Graphics/FCST_DMME_3month_seasonal py Adatal2 /clik/CHM_DATA_dew/2023/AFR/VER-1/1, 0/ 3-MONFORECAST /SCHARU
B4E32e54b383282020d2468b SEASONAL _prec,yaml < Adew/null

Jjhshin@data:/data02/clik/CHH_DATA_dew/2023/APRAER-1/1, 0/3-HONFORECAST/SCH/RUN/G4632e54b983283020d24680% [

Figure 3.99. A sample of running script for prediction

o

Prediction processor= Z} thg Figureo} #Zo] WFEE A3y ~gYEC} yaml 3L A
A3k 3 backend processorES 93l running script queueo] A AIAPES] HRE FTHIIrh
backend processor= queued] TEFH ~IAHES Aol FUWH U3 Figuree}t o] .done I}
S AT

et
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x jhshin@newaAFS-dev:/datald2/clik/CMM_DATA_dev/2023/APR/VER-1/1.0/4... O >
jhshin@newAFS—dev G4632e54b383283020d246801% pud
datal2s/clik/CHH_DATA_dew/ 2023 APRYER-1/1. 0/ 3-MONFORECAST /SCMARUNAE463 2254383 283020424680
Jhshin@newdFS-dev B4E32e54b382283020d24680]% 1=

CL SEASOMAL _==t.=h SEASOMAL _t.850, =h, done
EASOMAL _prec, sh SEASOMAL _z=t,=h,done  SERSOMAL _tB50,yaml SEASOMAL _z500, =h
ERSOMAL _prec, sh.done  SEASOMAL _sst.yaml SERSOMNAL _uw200, sh SEASOMAL _z500, =h . done
EASONAL _prec, yaml SEASOMAL _t2m,=h SEASOMNAL _uw2id , =h,done  SEASONAL _zB00, yaml
SEASOMAL _t2m,=h, done  SEASONAL _uw200 , yaml

SEASOMAL _t2m, yaml SEASONAL _uwBs0, sh

EASOMAL slp yaml SERSOMAL _tB50, =h SERSOMAL _uwB50 sk, done

Jjhshin@rewtFS-dev G4632e54b303283020424560015 1

SEASOMAL _uwB50, yam

Figure 3.100. The running folder for prediction
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Prediction processor+= backend processorZ A& A 23 HES] 3o &}
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Grid CSV < 3} plot olv| A (pn@a¥ = HAE AL &It}

o (g

x=

654 Bhec /HbES0c0MT 361009, zip
654%hcoF 5T Ocal00b006had

654 %o ST 0caifiniithed . zip
6545 IhE0c0007 361024
RS SheSRhAS0c0007 361024, rip
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(L i P L S i s T
ETah e hEn0c000T36102F
S BhESCMM 6102 . zip
BoShahE NI 70006

B SabbE Xk 006 e M8, zip
B Tac S S Ocal0a0thea
B555ac T of Qcaliloiithea, zip
Bo56hF daf S Ocalddbtishee, zip

EOHAF1BEXNddTR0006F 908, rip

BE5c24ee20cHO00GF 2085
675 24eeP0ddMH0006F e 2085, zip
B 24F S 0ca0006006k 0
AE5C24F df 5 Ocalfi60bbi 0, 7ip
EEhc2R25hE0c0M07 361030
GO ZR2 LB cO00T 361035, ip
E55edBE7F 5 0ca006006ht 2
ETediB7 FoF0cadiGi0bhi2. zip
7361038
E5edBichBS 00761038, zip
EedBIZ20cd 0006 3088
ESedBIZNdi 700G 2088, zip
E55edB97F5F0ca00060060F S

EohedBI7F 5 0calf6006hi 3, zip

jhshinBdatas/spocdataldownload/predictions I

3 eg

GEheedfafhF

EEEALDH o

4.zip

664 abef FEFOca0006006c46

656dabef o Qca006006c46, zip
6964abFcohiD0c0007/36108d
GhG4abt cShihic000736108d, »

656483820 7H0006F 2 90da
G564 a3EMdTS0006 e Hula, zip
65643855 S 0ca0006006c4T
Ghadalnn o pGed7  zip

MFB0006Fe9de, zip
Bo6AbAZEFEF0caA0006006c49
B50ALEMNTSF Gcal00e0ited, zip
BoeALEM20cd 0006 e300

zip 6GELALEMA0Ad7TH0006FeMdd, rip

65ER1481F5F0ca000B006cda
65651481 F5F Dcadfieihcda, zip
ass?mxczommrem

6564 BR05hI50c0007361 08
6564aBbTohED0c000736108:  zip
6564h46a200dH0006T 290
G646 MIS0000F 0, zip
GE64bd 7eFSFOca0006006c48
a6l 7S Ocaldb0ibedB zip

BT 750006 e%de  zip
B567d3370hE50c0007361000
B967dEE 500007361090, zip
6567 dabe 20700061 e B0
6567 labe20d7o0006 e Mdf . zip
o6 7361093

E3abhEH0cO00
o6 chiabhEs0c0007I61093 zip

xjhshin@newAFS-dev:/dataGE,/cIik/CMM_DATA_devaDZBf’APRNER-‘af‘._Of._. — (] X
jhshinBrewAFS-dev SEASONAL]S pud
data02/clik/CHM_DATA_dew/2023/APR/YER-1/1, 043-HON/FORECAST ASCH/MME _OUT/DATA/SEASONAL
JjhshinBrewAFS-dev SEASONALIS 1= *
rec,cav slp,csv sst,csy  t2m,csv  tBS50,csv w200,nc w200,nc  2500,.csv
rec.ne slponc sstone  tZmenc tB50.nc uB50.nc wB50.nc  2B500.nc
Jjhshin@rewAFS-dev SEASONALIS

2 jhshin@newaAFS-dev:/data02/clik/CMM_DATA_dev/2023/APRVER-1/1.0/.. — a X

[ jhshin@newdFS—dev SEASONALIS pud
lata02/clik/CHH_DATA dev/EOZE/QFRNER-l/l.0/3-NDN{FDREERST/SCM/MHE,DUT/F IG/SEASONAL
hshm@neuﬂFE-dev SEASONALTS 1= *
ec.png slp.png sst.png t2m.png tES0.png wv200.png wwBB0.png Z500.png

[Jhshln@neuﬂFS“ﬁe\J SEHSDNRL]S [ ]
Figure 3.101. Results of prediction
2] & 2= s = o B 5l 5 =2 0]3
AEATE 4T W5 AelS o] BF ANE AL FAF F AEAE AW O
. o - . o -
S Figuree} Z2e thez2c 3AGEipS A4 gt
¥ jhshin@data: fapccdata/download/prediction = O b
JhshinBdata:sspocdata’download/predictiond 1s
BodBhec 7ohER0CO007 361029 655eedfafHf0cal00a006hid Hckd7H0006Fe0dc

Figure 3.102. Download files for users
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Notice : A new user-customized APCC seasonal prediction (MME) and verification services based on platform technology has been opened as beta service

Notice : 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.

(Refer to current APCC CLIK service : https://clik.apcc21.org). Please leave your any questions and feedbacks about the new service to APCC Help Desk.
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