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Executive Summary

The APEC Climate Center (APCC) continues its dedicated efforts to enhance the value of
climate information utilization in the Asia-Pacific region. APCC develops various climate
information services and provides them stably through online platforms, conducting continuous
improvements and user support projects to expand the convenience and utilization of climate
forecast data.

APCC'’s climate information services have established an operational and reporting system
based on annual plans for systematic and stable operation, with strengthened management
through regular service monitoring. In addition, services are continuously modified and
improved to respond to the rapidly changing information and communication technology
environment, and service security is being strengthened to address various security
vulnerabilities.

APCC is working to develop individual climate information services into an integrated
climate information service platform in stages, striving to provide users with a consistent
service environment. Through this effort, APCC’s climate information services that provide,
process, predict, and verify climate data are expanding into a single integrated platform
service.

The current year’s (2025) tasks, as the first year of Phase 7, were carried out with
three main objectives. The first is the modernization of the APCC climate information service
platform operating system and achievement of the website total volume system. The PaaS-TA
platform, which is ending technical support, was transitioned to the K-PaaS platform to
modernize cloud platform technology. To comply with the government’s website total volume
system policy, the web addresses of the institutional homepage and climate information
service platform were unified, and the user interface and functions were integrated. The
second is the pilot construction of a customized high-resolution MME seasonal forecast
verification platform. To enhance the usability and convenience of verification information
produced through the high-resolution MME seasonal forecast system, a prototype of a
customized service that can provide combined verification information was established. The
third is the stable operation and improvement of APCC climate information services. In
addition to systematic management through the establishment of annual operational plans and
regular inspections, a new MME seasonal forecast regional downscaling service was
established to expand customized services for users. Based on these achievements, APCC is
contributing to further enhancing the value of climate information utilization in the
Asia-Pacific region and improving the capacity to respond to climate change.
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Figure 2.7 The backup of database on the platform storage
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Figure 2.9 The backup of database on the SSO service
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Figure 2.10 The backup of source code on the SSO service
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Figure 2.13 Administrative Dashboard Interface of the APCC System
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Figure 2.14 Detailed View of a Help Desk Support Ticket
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Figure 2.15 Updated SSL of homepage
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Figure 2.16 Bad request exception handling
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Figure 2.17 Exception handling added for unused methods
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Figure 2.18 All error statuses now return 200
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Figure 2.20 XSS vulnerability improvement
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Figure 2.21 Improved HTTP error output of Open API

2.1.333. 3gUF A" (SSO)
E3lo]=

| o] 2] o) 78

Figure 2.22 Updated SSL of SSO

E%AZE AzHolAE @ 71A FAokdo] AR net sk $4 A= AT

_22_



Z3 BEafA ¢ ANA scriptell Al A TS FeldtE 2F o] 9o}, WASHA nE
FoHA ol WASE o] doj7br] ol sepry ® H?’rx‘ < §M?ﬂ F A=
ok LA AT ool WASOA = EF HF A Ast7]

1 -
FYT H2YE YHTFAL 23t AGR H2YEE %—%‘SW Robes Ao

=

rN rg
0:|:.‘

iy
2
0
=.
=
—
é
> "
}L
N
ol
ol
rr
oL o

Figure 2.23 Added password creation rules to the common
validation method in the user join and update function
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Figure 2.25 Block disallowed methods in Filter
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2.1.3.3.4. Help Desk
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Figure 2.27 Web based monitoring system (Nagios)
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Figure 2.28 APCC homepage HTTP service monitoring for one month
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<Directory "/usr/local/nagios/share">
# SSLRequireSSL

Options None

AllowOverride None

<IfVersion >= 2.3>

<RequireAll>
Require all granted

# Require host 127.0.0.1

AuthName “"Nagios Access”
AuthTvpe Basic

Require valid-user

</RequireAll>
</IfVersion>
<Ifversion < 2.3>

Order allow,deny

Allow from all

Order deny,allow

Deny from all

Allow from 127.0.0.1

# oo

AuthName “"Naglos Access"
AuthType Basic

Require valid-user
</IfVersion>
</Directory>

ErrorDocument 400 /nagios/error-handler.php
ErrorDocument 401 /nagios/error-handler.php
ErrorDocument 403 /nagios/error-handler.php
ErrorDocument 404 /nagios/error-handler.php
ErrorDocument 500 /nagios/error-handler.php
ErrorDocument 502 /nagios/error-handler.php
ErrorDocument 503 /nagios/Brror-handler.php

Figure 2.29 Added ErrorDocument options in nagios
configure file
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Notice

The page you requested is not available.
This may be due to access restrictions or an incorrect path.

If you believe this is an error, please contact the site administrator.

Figure 2.30 Redirect to error page for missing pages
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#
# IndexOptions: Controls the appearance of server-generated directory
# listings.

#
IndexOptions FancyIndexing HTMLTable VersionSort

# We include the /icons/ alias for FancyIndexed directory listings. If
# you do not use FancyIndexing, you may comment this out.

#

Alias /icons/ "/usr/share/httpd/icons/"

<Directory "/usr/share/httpd/icons”>
Options MultiViews FollowSymlinks
AllowOverride None
Require all granted

</Directory>

#

# AddIcon* directives tell the server which icon to show for different
# files or filename extensions. These are only displayed for

# FancyIndexed directories.

#
AddIconByEncoding (CMP,/icons/compressed.gif) x-compress x-gzip

AddIconByType
AddIconByType
AddIconByType
AddIconByType

(TXT,/icons/text.gif) text/*

(IMG, /icons/image2.gif) image/*
(SND, /icons/sound2.gif) audio/*
(VID, /icons/movie.gif) video/*

AddIcon /icons/binary.gif .bin .exe

AddIcon /icons/binhex.gif .hgx

AddIcon /icons/tar.gif .tar

AddIcon /icons/world2.gif .wrl .wrl.gz .vml .vm .iv
AddIcon /icons/compressed.gif .Z .z .tgz .gz .zip
AddIcon /icons/a.gif .ps .ai .eps

AddIcon /icons/layout.gif .html .shtml .htm .pdf
AddIcon /icons/text.gif .txt

AddIcon /icons/c.gif .c

AddIcon /icons/p.gif .pl .py

AddIcon /icons/f.gif .for

AddIcon /icons/dvi.gif .dvi

AddIcon /icons/uuencoded.gif .uu

AddIcon /icons/script.gif .conf .sh .shar .csh .ksh .tcl
AddIcon /icons/tex.gif .tex

AddIcon /icons/bomb.gif /core

AddIcon /icons/bomb.gif */core.*

/1icons

#
# IndexOptions: Controls the appearance of server-generated directory
# listings.

#
IndexOptions FancyIndexing HTMLTable VersionSort

# We include the /icons/ alias for FancyIndexed directory listings. If
# you do not use FancyIndexing, you may comment this out.
2

##Alias /icons/ “/usr/share/httpd/icons/"

##<Directory "/usr/share/httpd/icons">
#2 Options MultiViews FollowSymlinks
#¢  AllowOverride None

## Require all granted
##</Directory>

#

# AddIcon* directives tell the server which icon to show for different
# files or filename extensions. These are only displayed for

# FancyIndexed directories.

#
AddIconByEncoding (CMP,/icons/compressed.gif) x-compress x-gzip

AddIconByType (TXT,/icons/text.gif) text/*

AddIconByType (IMG,/icons/image2.gif) image/*
AddIconByType (SND,/icons/sound2.gif) audio/*
AddIconByType (VID,/icons/movie.gif) video/*

AddIcon /icons/binary.gif .bin .exe

AddIcon /icons/binhex.gif .hgx

AddIcon /icons/tar.gif .tar

AddIcon /icons/world2.gif .wrl .wrl.gz .vml .vm .iv
AddIcon /icons/compressed.gif .Z .z .tgz .9z .zip
AddIcon /icons/a.gif .ps .ai .eps

AddIcon /icons/layout.gif .html .shtml .htm .pdf
AddIcon /icons/text.gif .txt

AddIcon /icons/c.gif .c

AddIcon /icons/p.gif .pl .py

AddIcon /icons/f.gif .for

AddIcon /icons/dvi.gif .dvi

AddIcon /icons/uuencoded.gif .uu

AddIcon /icons/script.gif .conf .sh .shar .csh .ksh .tcl
AddIcon /icons/tex.gif .tex

AddIcon /icons/bomb.gif /core

AddIcon /icons/bomb.gif */core.*
“/etc/httpd/conf.d/autoindex.conf" 94L, 2936C

Figure 2.31 Comment out in configure file (autoindex.conf)
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Figure 2.32 ficons/ page not configured, redirect to error page
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Deny access to the entirety of your server's filesystem. You must
explicitly permit access to web content directories in other
<Directory> blocks below.

R

<Directory />
AllowOverride AuthConfig
Require all denied
LimitRequestBody 5000000
<LimitExcept GET POST>
Require all denied
</LimitExcept>
</Directory>

TraceEnable Off

Note that from this point forward you must specifically allow
particular features to be enabled - so if something's not working as
you might expect, make sure that you have specifically enabled it
below.

R

Figure 2.33 Configuration added to disable unused methods
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Figure 3.1 Integration Strategy: Migration from PaaS-TA to K-PaaS
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joohyung@cp-installnode:~$ kubectl get svc -A
NAMESPACE NAME TYPE CLUSTER-IP EXTERNAL-IP
default apcc-mariadb ClusterIP <none=
default apce-mariadb-headless ClusterIP <nones
default apcc-mongodb ClusterIP <nones
default kubernetes ClusterIP <fong>
ingress-nginy ingress-nginx-controller LoadBalancer
ingress-nginx  ingress-nginx-controller-admission ClusterIP <nanes>
kube-system coredns ClusterIP <nones
kube-system metrics-server ClusterIP <Nones
kyverno kyverno-background-controller-metrics  ClusterIP <none=
Kyverna kyverno-cleanup-controller ClusterIP <nones>
kyverno kyverno-cleanup-controller-metrics ClusterIP <nones
kyverno-reports-controller-metrics ClusterIP <none=
kKyverno kyverno-svec ClusterIP <nones
kyverno kyverno-svc-metrics ClusterIP <none=
metallb-system webhook-service ClusterIP <nones
rabbitmg apcc-rabbitmg ClusterIP <nones
rabbitmg apcc-rabbitmg-headless ClusterIP None <fnane=

Figure 3.3 K-PaaS Cluster Service Overview: Database, Message Queue, and System Components
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Queues

All queues (5)
Pagination
of 1 - Filter:

1v

Page

Overview

Virtual host Name

ClikDevVH queue_data_dev

ClikDevVH queue_downscale_dev
ClikDevVH queue_manager_dev
ClikDevVH queue_mashup-manager_dev
ClikDevVH queue_processor_dev

Type
classic

classic
classic
classic

classic

Exchanges

All exchanges (19)
Pagination

[J Regex ? Page‘ 1 v‘\ of 1 - Filter:

[J Regex ?

Virtual host Name Type Features Message rate in Message rate out
Features  State ClikbevwH  exchange_data_dev direct D 0.00/s 0.00/s
D Args running ClikDevVH exchange_downscale_dev direct D
D Args running ClikDevVH exchange_manager_dev direct D 0.00/s 0.00/s
D Args running clikbewwH  exchange_mashup-manager_dev  direct D 0.00/s 0.00/s
D Args running ClikDevVH exchange_processor_dev direct D 0.00/s 0.00/s
D Args running

Figure 3.7 Migration of RabbitMQ
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Figure 3.8 Migration of MongoDB

3.2.2. 71FREAMH & Zee-E FAF AU

3221 713 AR =T J¢ Project HA13}t

ZIFA R ET(CLK+ 20209 7fdEo] &85 AlZste A =704 Argste ot
A, ZHda 2 7E golB Y WAool A HAl MA wiste] FHAA UJTh 71+
ARAMH 2 St SU9F HAst met 7|FARET 3 HASE ek Ao whEbA
#d #Ad= =5 9 Open APIY FHASE 33 W9 ths Tabled 2.

Table 3.1 Library versions of CLIK
35 o) AT

M o

Java 8 LTS

Java 21 LTS

M ZEde =

Spring Boot 2.1.9

Spring Boot 3.4.5

servlet jsp

2.3.3

4.0.1

logging

logback 1.2.9

log4j 2.24.3

Spring boot mybatis

2.1.3

3.0.4

Jdbc

mysql connector java 8.0.17

mariadb java client 3.4.2

common-io

2.8.0

2.12.1
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httpclient 4.5.10 5.4.4
jackson 2.9.9 2.19.1
netcdf 4.3.22 5.6.0
lombok 1.18.10 1.18.38
mongodb driver 3.8.2 5.5.1

T3k CLIK®] Prediction, Verification, Downscaling 7]s< A|¥3l= Open APl 7|5< 3ty
o] Project® E83t] A28 UL Aok

3.222. 71 REF HAl K-PaaS | £
3.2.2.2.1. 7149F Docker image A2t

71 H B9 prediction, verification, downscaling, clipping & Y% application2 3}0]
A, NCLF} 22 b8 &AZE{ oS o] 83t} Applicationvtth 23 AZEojef A8 27
o] gEXAtt, ¥Fo= FQ3 JEES Aeste 7wk docker imageE A&l ulF- docker
H T3 &o] Had of HYsHA AHEE & Aok B9 Figures 7|4 R

S5 9% 71 docker imageE A|Zbstr] 91 Dockerfile=, 3to], openjdk, NCL-& £33}
I Ao

FROM ubuntui22,04
ENY DEBIAN_FROMTEND=noninteractive

# Baze package + Python

RUM apt-get update && apt-get install -y —--no-install-recommends
ca-certificates wget curl gnupg tzdata
build-essential
imagemagick
python3 python3-pip python3-venv pythond-distutils python3-dev
&& rm -rf /var/lib/apt/lists/%

# python, pip, alias
RUN update-alternatives --install Zusr/bin/python python Jusr/bin/python3 1 %
&% update-alternatives --install /usr/bin/pip pip Ausr/bin/pip3d 1

# OpenJDK 21

RUN apt-get update && apt-get install -y =-no-install-recommends
openjdk-21-jdk-headless \
&8 rm -rf /var/lib/apt/lists/*

4 NCL 6.6

RUN apt-get update && apt-get install -y --no-install-recommends
ncl-ncarg
&& rm -rf Avardlibfapt/lists/*%

Figure 3.9 Dockerfile to make base docker image

714t docker imageS A2+t Foll= thS Figuree} #o] Wi docker hubel 5 =3},
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Figure 3.10 Internal docker hub for base docker image
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Eo]E HX3 F java applicationS wjEsfof 3t} 18]} K-PaaS S5 ZHEo] wj=z
3t7] sl E ATHA A A 8% =& U-8-& docker image= A &Skl pod FERE
K-PaaSell wjx3sta Mul2 wh2alS Meste] dA s of gt

Docker hub (https://hub.docker.com)+= @2 A&7} o] &3t= WEA, 32412 <l docker
images AlFsta o MAA= Qg A4S AFd F= 718 docker imageE A€ 3l
4 A java application< HlEZ3}7] $1%F docker imageE A& + AT

flo

C % hubdocker.com/_/openjdk Bx O O

OpenfDK  openidk @ omeromems 41 e

1 builds of OpenJDK

Overview  Tax 0s

DEPRECATION NOTICE Tag summary

This image Is officially deprecated and all users are recommended to find and use suftable p] cements A Recenttags
‘Some examples of other Official Image altematives (isted in alphabetical order w o intentional or implie u 26-ea-26jdk v

Content type

Digest

Figure 3.11 Official images of openjdk
2 o] Figureoll Al #|-&3l= docker imagex 7]¥2# <l java (openjdk) T+% 732 A3l
o)

=t Java ¢ O& 5EI Lz EO7E HRskA] 82 application< docker image= Al Zs}
7] $13F Dockerfile2 T2 Figure2} 2t}
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FROM openjdk;26-ea-21-jdk-slim

WORKDIR /api

COPY manager-dev-2.0.0, jar api.jar

EXPOSE 8080

ENTRYPOINT ["java", "-jar", "/apifapi.jar"]

Figure 3.12 Dockerfile for a
simple java application

Tomcats} & A7} a3t 49 v Figuree} o] Dockerfiles 24T 4 St

FROM tomcat:11.0,0-jdk21-openjdk
COPY clik-dew-1,0,0,war Zusrslocal/tomcat/webapps/ROOT, war
EXPOSE 8080

CHD ["catalina.sh", "run"

Figure 3.13 Dockerfile for a java web
application

NCL#} 2& E53 £z EYo 9 7g golBgert Bed 73$oe v Figurest 2
o] Dockerfile-2 Z+A 3] docker imageS A &3},

FROM dockerhub,apcc2l,org/base/ubuntu-py310-jdk21-nclB6: latest

ENV DEBIAN_FROMTEMD=roninteractive
RUN apt-get upgrade

RUN apt-get update && apt-get install -y —-no-install-recommends
ghostscript gfortran \
&& rm -rf /var/lib/apt/1lists/*

RUM In -s Ausr/1ib/x86_B4-1inux-gnu/libgfortran,so.5 Ausr/lib/x86_B4-1inux-gnu/libgfortran,so.3

RUN pip3 install pyyaml

RUN pip3 install pandas

RUM pip3 install xarray

RUN pip3 install dask

RUN pip3 install netedfd

RUN pip3 install numpy==1,26.4
RUN pip3 cache purge

COPY policy.xml /etc/ImageMagick-6
WORKDIR Aapi

COPY processor-dev=2,0,0,jar api.jar
#COPY start.sh start.sh

#RUN chmod +x /api/start.sh

EXPOSE 8080

EMTRYPOINT [“java", "-jar", "/api/api,jar"]

Figure 3.14 Dockerfile using base docker image

Ao} 2 WHoZE AFHE V| HREFO EE docker image= WH docker hubel &=

= A
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Figure 3.15 Internal docker hub for CLIK

Docker imageE wlj3E3slal AH]238}7] 9J3lA4= docker imageE deploystil = Qo
services A3ttt th Figures 1 49 o Alo|tt.

apiVersion: appsdvl
kind: Deployment
netadatas
name: manager-dev
namespace: default
labelss
app: manager-dev
spect
replicass 1
selector:
natchlabels:
apps manager-dev
templates
metadatat
labels:

app: manager—dev

specs
containers;

- names manager-—dev
image; docke 12,00
envy
- name: TZ

value: Asia/Seoul
ports:
- containerPort: 8080
volumetounts:
- nanei apccrata
mountPath:
- name: datal
mountPath:
- name: data
mountPath:
volumes:

- name; apccdata
persistent¥olumeClaim;

claimName: apccdata-puc

- name: data(2
persistent¥olumeClaim:

claimMame: data02-pvc

- name: datastore0l
persistentVolumeClaim;

claimMame: datastore0l-pyvc

Figure 3.16 Deployment
configuration
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apiVersion: vi
kind: Service
metadatas:
name: clik-dev-service
namespace; default
specst
types LoadBalancer
selectors
app: clik-dev
ports:
- protocoly TCP
port: 80
targetPort: 8080

Figure 3.17 Service
configuration

9] F47} B 23 application ingress 23S £33t URLS &3t

apiVersion: networking.k8s,iofvl
kind: Ingress
metadatas
name: clik-dev-ingress
namespacet default
annotations:
nginx,ingress,kubernetes, io/rewrite-target; /32
nginx,ingress,kubernetes, io/use-regex: "true’
nginx,ingress,kubernetes,io/enable-rewrite-log: "true"
spect
ingressClassName: nginx
rules:
- hosty
https
paths:
- path: Jclik(/15)(,%)
pathType: ImplementationSpecific
backends
service:
name: clik-dev-service
port:
number: 80

Figure 3.18 Ingress configuration

A K-PaaSell Wl =% pods} € AHl~ Ao e 2o}

JhshinBapce:™/clik-dev/clik—dev$ kubectl get pods

NAME READY  STATUS RESTARTS AGE
apcc-mariadb-0 171 Running 0 161d
apee-nongodb-84d74db53d-2brbd 1/1 Running 0 156d
apcc-release-note-5dbb367fc8-cf xpy 11 Running 0 127d
back-processor-dey-7 739f 8dbEf —x7qmy 1/1 Running 0 31h
clik-dev-57c7c78b3-1kbsn 171 Running 0 126d
clippingapi-deployment-6f fSEbBL7-mntpt 11 Running 0 1ddd
correlation-dev-6f f55cdbdd-46ufr 11 Running 0 26d
download-dev-5c494d5f97-7dbnz 141 Running 0 121d
front-processor-dev-555d386834-dbquk 1/1 Running 0 16d
hello-joohyung-7bf 754547 3-ps jmr 171 Running 0 123d
hello-world-593c¢757d97-ar76t 171 Running 0 125d
manager-dev-7ddd6f 767 -gxrbx 1/1 Running 0 18d
nfs-pod-provisioner-37d733f 7c-k5ddh 1.1 Rurning 4 (169d ago) 236d
processingapi-deploy-5bd36cbdbg-wc2vd 0/1 CrashLoopBackOFF 5274 {378 ago) 18d
processingresul t-deploy-BbSddf4f8f-uzpnf  0/1 CrashlLoopBackOFf G270 {3mlls ago) 18d
pymashupapi-deploy-7698784b9b-vEbEF 0/1 CrashLoopBackOFf 5276 (3mdls ago) 18d
redis-client 141 Running 0 126d
redis-master-0 171 Running 0 126d
request-dev-7fcch3784f-7q989 171 Running 0 27d
script-dev-895d8859fc-71vg7 171 Running 0 33d
sdownload-dev-f539545:38-bvkag 171 Running 0 121d
s30-dev-6754cBdEb5-qbwsy 171 Running 0 43d
support-dev-77c43d48546-vkE8 j 141 Running 0 11d

Figure 3.19 The list of K-PaaS pods
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Jhshin@apce:®/clik-dev/clik-dev$ kubect]l get ingress

NAME CLASS  HOSTS ADDRESS PORTS AGE
apcc-release-note-ingress  nginx 80 146d
clik-dev-ingress nginx 80 1254
correlation-dev-ingress nginx 80 26d
download-dev-ingress nginx 20 254
ingress-resources nginx 80, 443  41d
request-dev-ingress nginx 80 35d
script-dev-ingress nginx 80 354
sdovnload-dev-ingress nginx 80 36d
support-dev-ingress nginx 80 35d

Figure 3.20 The list of K-PaaS web services
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https://www.apcc21.org/clik/processing/

Subdomain Top Level Domain

Protocol Domain Path

Figure 3.21 Key URL Elements: Protocol, Domain, and Path Structure
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apiVersion: networking.kBs.io/vl
kind: Ingress
[—metadata:
name: apcc-main—ingress
namespace: default
=] annotations:
$ ZE NGINX £% (T8 Al =)
nginx.ingress.kubernetes.io/proxy-body-size: "0"
L nginx.ingress.kubernetes.io/proxy-connect-timeout: "20"
“lspec:
l ingressClassName: nginx
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$ ma0= zzF Oe: o2 =M (www.apcc2l.oxg) ath gyo=s % 27|, Sub-demain ¥y A2 7
= ik T TR T
= ht
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J § 1) Help Desk: www.apcc2l.org/helpdesk — helpdesk-svyc:90
= - path: /helpdesk
J_ pathType: Prefix
\_Ti backend:
=l service:
] name: helpdesk-svc
= port:
] number
| $ 2 21.org/clik o clik-swc:80
= =
-I pathType: Prefix
Eﬂ backend:
=] service:
l name: clik-svc
= port:
number: =
$ 3) processingapi: www.apcc2l.org/processingapi — processingapi-sve:80
e — path: /processingapi
J pathType: Prefix
= backend:
\{] service:
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= port:
I number:
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I pathType: Prefix
= backend:
= service:
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= port:
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f TLS: 7= OUCIEC (or TE COHY) oM AE G
H +1s
= - hosts:
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| secretName: star.apccZl.org-2024

Figure 3.22 Path-Based Routing Configuration  Using
Kubernetes Ingress
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Figure 3.23 The system architecture of CLIK
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Table 3.2 Develop environment of CLIK

5 g7
ML =5 IntelliJ
M Ao Java 21 LTS (Long Term Support)
7N Framework Spring Boot 3.4.5
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At QIE o] A A iz*é o] ulz} JSP (Java Server Page), Thymeleaf Al
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D N\PCC (_ Seuch focconter.employes el Q) Header @Y

Climate
Information PEC Climiate Center provides chmate Information services by which users can effectively e various <Bimate data,
Services

PO =
Footer HS

Aol st Yt FUdsA FAHATG o Figurest 2ol vl 558 A1F3Hs Open API
g &3] B5L e F FHo1A] HAl CSSE ol g3te] AL &L

WN

<« c 25 apce2l.org/api/getMenulist?lang=en
pretty print =2 @

{
“intRetCode”: 200,
"strRetMsg”: "Menu |ist ZLICH ",
“objData”: [
{

“id": "Bcl67079-Te8d-11ee-Bdd3-fb94e 3513668,
“criDt”: "2023-11-09 10-16:02",
“updtDE": "2023-11-20 09:28:24",
“parentld”: null,
“menuBroup” s nol |,
“menubln” - "Research”.
“menuClassnn” = 7
“menuType”: {
“name” 1 "MANUAL",
“label”: 'BE AFLH

“menuCont” - null,
“menulavout”: “default”,
"menubept”: 1,
“menudrder”: O,
"use¥n": true,

“grade”: null,

“parent”: null,

“children”: [
i

“id": "eBbd7623-Te9d-11ee-Bdd3-b354832935bc ",
‘creDt”: "2023-11-09 10:18:37",
“updtDt”: "2023-12-11 09:00:54",
“parent|d”: "BclB7079-Te9d-11ee-6dd3-fbO4e3513065" .
“menuGroup”: null,
“menuln” F\esearch Fields",
“menuClassnn”: "
“menuType” - 4
“name” > “WEB_CONTENT",
“label": "BHEIE"
By

“menuCont”: "clpre”,

Figure 3.25 The Open API to get
menu
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High Resolution (1.0) Low Resolution (2.5}

O APcC BCC BOM chHce WA eccc HMC KMA METFR MGO

* If you want to get data of each year or season at once, select year or season heads.
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Select 10 request as a download Job,
o o0 1o Sl Scloct (o downioad script using wget

Figure 3.27 The web page for high
resolution MME
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Figure 3.28 The web page for ERA5 and NCEP Reanalysis
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Figure 3.29 CLIK
Processing menu
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Figure 3.30 The web page for Prediction service
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Figure 3.31 The web page for Verification service
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Figure 3.33 New Version of the CLIK Online Tutorial Interface
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