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ABSTRACT

The National Institute of Meteorological Sciences (NIMS) of the Korea Meteorological Administration (KMA) is participating
in CMIP6 to produce climate change projections for the IPCC Sixth Assessment Report (AR6). Based on the KMA Advanced
Community Earth-system model (K-ACE) and UK Earth System Model (UKESM1) in collaboration with the MetOffice, UK, we
will take part in ScenarioMIP and AerChemMIP to model long-term climate simulations under the Shared Socioeconomic Pathways
for IPCC AR6. The experiment output dataset will be enormous, with management and world-wide dissemination critical to
meeting global goals. In order to support data access, a node in the Earth System Grid Federation has been developed.

We applied the postprocessing method to publish CMIP6 data to the ESGF; this postprocessing method includes the international
standard data conversion (CMORization) and quality assurance (QA) processes. These CMORization and QA processes are
mandatory for publishing data to ESGF and increase the reliability of the data. We expect that shortening the time needed from
model simulation to delivering data through the ESGF node will improve climate change science outcomes and will facilitate the

CMIP activities of various users.
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Fig. 1. The Shared Socioeconomic Pathways(SSP). It is
divided into five domains by the challenges of
mitigation and adaptation to climate change.
(Fig. 1 in O’'Neill et al. (2014))
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Table 1. ScenarioMIP experiments.

Scenario Description

SSP1-2.6

Scenario represents the low end of the range of
future forcing pathways. It combines low
vulnerability with low challenges for mitigation
as well as a low forcing signal.

SSP2-4.5 Scenario represents the medium part of the
range of future forcing pathways. It combines
intermediate  societal vulnerability with an
intermediate forcing level.

SSP3-7.0 Scenario represents the medium to high end of
the range of future forcing pathways. It
combines relatively high societal vulnerability
with relatively high forcing.

SSP5-8.5 Scenario represents the high end of the range of
future pathways. It is a scenario with the highest
radiative  forcing, because of high CO2

emissions.
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Fig. 2. The processes for Publishing CMIP6 data in ESGF. In order to submit CMIP6
data, the international standard data conversion (CMORization) and quality

assurance(QA) is mandatory.
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FeoldEL shiol Agad At A9E AXE B2
7Fs5HH(Cinquini et al., 2014). ESGF+= CMIP5E 93t IT
AETFE A&t Ae FH2E AZEUT ESGF &2
Edlo] AZYUEE= A& HE 7|3 Z2 T30 osf A
S = A A g2 A4V 35 EEste] st
ESGFE 743l AXUE ZEL2 A& 4% g3, &
JolE QIEHo|AE o STe|AERE 4T AESth

AN - 2R

2 gsojAr}. Egt 73 oo BAglol e AxdE
b Aadle] 474 23 4 AEE Stk ESGF mti
dlolg @ wetlolE WAL ALA TS TS 3t
= AqulAg} ojEejAloldo e T ESGF AH|AL
gold kB, QYA LE, lE AT AuA, At s
4717 7159 =2d Qoo BREo] QlrkFig. 3).

Table 2. ESGF data nodes status. (Data from https://esgf-node.lInl.gov/search/cmip6, accessed 2020 May 30)

No Data Node

No Data Node

1 145.100.59.180.surf-hosted.nl
acdisc.gesdisc.cosdis.nasa.gov

aims3.1lnl.gov

AW

cmip.bce.cma.cn

W

cmip.dess.tsinghua.edu.cn
cmip.fio.org.cn
cordexesg.dmi.dk

crd-esgf-drc.ec.gc.ca

Nl )

data.meteo.unican.es

10 dataserver.nccs.nasa.gov
11 dist.nmlab.snu.ac.kr

12 dpesgf03.nccs.nasa.gov
13 esg-ccer.tropmet.res.in
14 esg-dnl.nsc.liu.se

15 esg-dnl.ru.ac.th

16 esg-dn2.nsc.liu.se

17 esg.camscma.cn

18 esg.lasg.ac.cn

19 esg.pik-potsdam.de

20 esgl.umr-cnrm. fr

21 esgdata.gfdl.noaa.gov
22 esgf-cnr.hpc.cineca.it
23 esgf-data.ucar.edu

24 esgf-datal.ceda.ac.uk

25 esgf-datal.diasjp.net

26 esgf-datal.llnl.gov
27 esgf-data2.ceda.ac.uk
28 esgf-data2.diasjp.net
29 esgf-data2.1lnl.gov

30 esgf-data3.ceda.ac.uk
31 esgf-data3.diasjp.net
32 esgf-dev.bsc.es

33 esgf-ictp.hpc.cineca.it

34 esgf-nimscmip6.apcc2l.org*
35 esgf-node.cmcc.it
36 esgf-node2.cmcc.it

37 esgf.anl.gov

38 esgf.apcc2l.org

39 esgf.bsc.es

40 esgf.dwd.de

41 esgf.ichec.ie

42 esgfinci.org.au

43 esgf.rcec.sinica.edu.tw
44 esgfl.dkrz.de

45 esgf2.dkrz.de

46 esgf3.dkrz.de

47 gpml.gesdisc.eosdis.nasa.gov
48 noresg.nird.sigma2.no

49 vesg.ipsl.upme.fr

Note: ESGF nodes built by NIMS-KMA
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Data Node

Index Node

Identity Data Node

_ Provider

Comp\:te Data Node | |
- Node

Fig. 3. ESGF architecture. The ESGF employs a system of
distributed peer nodes using P2P protocol. (Fig. 1 in
Cinquini et al. (2014). Refer to corresponding caption
for further details)

Node

Fig. 4. ESGF Node software stack. (Fig. 2 in Cinquini et
al. (2014). Refer to corresponding caption for
further details)
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Table 3. The ESGF services. They are divided into four
areas of functionality.

Service Description
Data Node Secure data publication and access
Index Node Indexing and searching metadata, implemented
using Apache Solr
Indentity User authentication and secure delivery of user
Provider attributes

Compute Node Higher-level services for data analysis and
visualization
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7|& BSGF =E29] 2w A &% 52 1Lescte] A=
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% ==olt WAL, o ol A X, 07 AL B} 22
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ZlEl= mlo|A o] B E AREslo] 2AE 0] QloE= t}. o]2A AAH mapfile5S ©]85}9] PostgreSQL DB,
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Table 4. System Specification

SO R ESGF oA ARE 8T = UEE A&
LR AT} =] ofZIt}. o]t B Soi4] K-ACER
g o] CMIP6 ¥ 1909 &, 9F 3,2007]S ESGF -0 A
Z3}to] ZAsk et o] 9o UKESMIXEEy} CORDEX
A2 % ESGF kEof A&sto] ulg 7| $H3} o & Ao
&g FuA g

Type Properties
Processor Dell PowerEdge720
CPU Intel Xeon ES5
RAM 64G
oS CentOS Linux 7
Program Python 2.7 or later, ESGF Ansible(https:/github.com/ESGF/esgf-ansible), ESGF v2.5 or
later(https://github.com/ESGF/esg-publisher), commercial CA
& C @ httpsy//esgf-nimscmipb.apec?l.org €

.4
Initial TDS Installation

Dataset

La

Size  w1odifie

@ CMIPE.CHIP. M IMS-KMA  KACE-1-0-G. lpctCO2, r1ilpl 1. 5hr. clt ar.v20190319

ﬁ CHIPE, CHIP, NINS-KMA  KACE-1-0-G, lpctCOZ, r1ilpl f1.3hr hils, ar . v20180316

@ CHIPS, CHIP. NINS-KMA& KACE-1-0-G. 1pctCOZ2, r1i1p1f1.3hr hies. ar . v20180318

@ CMIPE. CMIP. M INS—kMA  KACE-1-0-G. lpctCO2. r1i1p1f1.5hr. huss. gr.v20190318

Di CMIPE. CMIP. MINS—kMA  KACE-1-0-G. lpctCOZ2. r1ilplf1.53hr.mrro.gr.v20190319

@ CHIPE.CHIP. N IWS-KMA  KACE-1-0-G. 1pctCO2. r1i1p1 1, 3hr. pr.ar. v20180918

@ CHIPE.CHIP.NINS-KMA  KACE-1-0-G. IpctCO2. r1i1pl 1. 3hr. pro. gr.v20190919

@ CHIPE.CHIP.NINS-KMA  KACE-1-0-G. lpctCO2. r1i1p1 1. 3hr.pren. gr.v20190919

@ CMIPE.CHIP. N IMS-KMA  KACE-1-0-G. lpctCO2. r1ilpl 1. 3hr. ps.ar. v20190918

@ CHIPS, CHIP, NIN3-KMA&  KACE-1-0-G. lpctCOZ. r1ilpl f1.3hr. rlds, ar . v20180516

Fig. 5. THredds(TDS) catalogs of NIMS-KMA node.
(https://esgf-nimscmip6.apcc21.org, accessed 2020 May 30)
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Generate mapfiles for ESGF

| |
Publish to local
PostgreSQL database
| |
Publish to local
Thredds(TDS) catalogs
|

Publish Solr Index node
on ESGF

Fig. 6. NIMS-KMA node architecture and overview of the ESGF publication
process. NIMS-KMA node built using ESGF-Ansible, esg-publisher(left),
Steps to publish climate model output on ESGF(right)
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