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ABSTRACT

To achieve ‘2050 carbon neutrality’ and ‘2030 nature positive’ in response to the climate crisis, the Korean government
has established a list of ecosystem risks on climate change and legislated the Carbon Neutrality Act to build a climate
adaptation information system. The present study investigated various data sets required for climate change-induced ecosystem
risks and analyzed such sets from different institutions. In addition, we investigated domestic ecological data portals and some
overseas cases focusing on climate adaptation data platforms in the US and EU, for determination of the direction of integrated
data-based management for various and complex ecosystem risks to climate change. We found important implications for
building an eco-climate integrated information system in terms of climate adaptation data, integrating multi- agency data,
automatic observation data, data sharing, and simulation tools. Finally, we designed a system architecture for building the
information platform systematically, in the order of data collection, data integration & management, ecosystem analysis &
prediction, and application. Through building the integrated information system, we expect not only to establish national
standardization of climate adaptation data to diagnose the drivers of climate change and to predict ecosystem change, but also

to improve accuracy of prediction models and cooperation among government agency on climate crisis.
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T2 FHA 712 olofA= ¥ A= Ad
20229 124 iyt 2EZEZOA dH A153; FETHF
AEF FAESI|(CBD-COPIS)OIA A A7+2 A=t
P AR FU-2EE Y AEUGAH =9
A ¥ = ’(GBF, Global Biodiversity Framework)E A5}
At olet A A AAZE 1FT 2AE S5t BET
G SAE Tt A9] 2147 ARS HAE 2030
U7HA] AETdd A ¢4 AR She HlolA 2
Z|E] B (Nature Positive) EHE AA5¥H(Locke et al.,
2021). 183 w7bEolA= ol#et BAS gAY
A= 71est 81 JF H4PE ZAet 2370
o] AHE3o] th3gsto] =7t 2 FEHG AT
A2 A& (NBSAPs, National Biodiversity Strategies and
Action Plans)& Q7%t3 Qlth(Heo and Park, 2023).
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7] floto] oHRA FEAA L B A TS E 7Nk,
EWHRBAN LYY BE 2D AR, oS AF
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9171 Fsfoll AAAC= th-&5t7] fIste], 20129 FH 3
Aol 24 =71 7155}t 2SS vpASkIT. 2020
dofl =dd AR fF(21 ~ 25)0 M= =82 1071, A
BA 187, &A% 147, &4 1771, 237 1370, AF
QoA 12 5 F o] Fenele TRt & sl
739} Pad B2 wEddch of ey A
Ropo] Blaz FEL A 27 (16~ 20)7} vl L3
A, AR Fio] SAGHEAEA, &, sideih 339
oA, 2M(FEF, A FA=Z dide]l HAEHA
i, F ga3 ek S7ek 1Ea 7159 JF8
1S 7125 5T 571 o7, 7he, &% 52
= AEstelda, AHA dids AEdH AXAR &
sto] AEF, ol HFE, BSHVIE, A g4aF
%, EGUAE, 2A8EA, At} s s e A
SR Y St FU6HR ol 71 a7 AE
Al pAE FTFol Ho vgFs}, B3 Qo =7t
M= Het AAH df-go] Bastths AS HojEtt
(Yeo and Hong, 2020).

Table 1> =714 02 ti-gsfloF o AejA &<to] tist
of, sigsh= 715Hat Bla M ALEE Aolsh, A
3 243 grio] 293t JHE yepdct. ajvatolA
= A orgddl AHEFY ERA el BEo R o]Est
HA ZAPPEY] A AA7E AFEIL QloH, =9 st
7t ek 2 259 A4 FFoE HAEH=
=A@ (phenology)o]l AFSlH o]f7h HiL Utk



712217 S et YEA SEFYEAAY = M2 At A7 983
Table 1. Dataset derived from various institution for analyzing ecosystem risk targeted
. . Social Policy . . . . Institution
Ecosystem risk list ] Data list required for analyzing a target risk
Issue related objective data owned
(Weather) monthly/annual temperature and precipitation, KMA®
Expansion of | Adaptation non-rainfall days etc
(E01) northern limit | management of (Plant species) species list and information NIBR
Changes in plant species .
. line for vulnerable (Plant distribution) national ecosystem survey NIE
due to temperature rise and K .
precipitation increase subtrop 1ca1‘ S?eCIGS to (Habitat map) forest type map KFS
plant species climate change (Tree-blooming) Phenocam images by automatic NIE
observatory tower
(E02)~(ES5) - - - -
06 Ldentificati (Micrometeorology) Max/ave/min temperature and KFS
t! t
(E06) entification carbon sinks precipitation, snowfall, Wind direction and speed, NIE
Carbon absorption of carbon L. o
duction in forests due t bsorpfi conservation in | humidity etc KMA
reduction n forests due to | absorption protected (CO,) Eddy covariance CO, flux by automatic
drought and temperature capacity in NIE
forests observatory tower
rise Forest ;
(Habitat map) forest type map KFS
(E7)~(E18) - - - -

* KMA: Korea Meteorological Administration, NIBR: National Institute of Biological Resources

KFS: Korea Forest Service, NIE: National Institute of Ecology
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1.0 PE)A] 2 AT GO
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(Park et al., 2016). o]&{3t
A TS R AT ST
Sgstol, 7|5st Ao 48450] ulElolof g,
ol &A5t7] YsliAE, 714 ol Alsste B2
3 ABT7ILL Feh AR Bek ohel, AEAR
Hol B old) ABEF 22, YA 4
A AE, AR AR, 19 59 A3E 4
5t7] flsiA= 38 E Yl 552 duHESEe] o
) PR B} S ok Z|TlH B B
2Rl 714 A3H HE7} AlFEojoF girt.
BAgLlo Aol Aol A 7S Bl A

1
L

o AejA| 843 Bo6o] g, ol FEsly] siA
L oEaEgs BE7)9he] SAYHALSHNEE, Net

Ecosystem Exchange)¥ AJEjA| AAFAL 714He] £=AYE|
AAIAFF(NEP, Net Ecosystem Production) 5 2714 W'
o7 ot 4 AUth(Lee et al, 2021). =AY HA 2 =F
2 ogFEAH o R ti7)et 4AHdZke] COo, neFS Ab
Aokt olE HsiAe 713 Sd8E Y 22T

TS B0 £45E gAZEA AR89} 33Y TR
Az7t AgEojoF gttt A9 FEASSHI FEA
HEFY] A1 ARG S A4tstr] flsiA= 4t
37 SHAEH Y SolA +HE eSSy e
JANE, EFRVIE, EYSEY 59 v 2ARETF

O |

7 g i},

o|egho], e A &of 2|Aof Y3t =7t 7]+
7] AgTie andor +Ys] PelAls, J1Fust
T A=A A 94, g2 7)HE ER ofy=, A
oA gl tha Bty chope AL BT o
D 5 Ue BRANA BAE 2ARASAHETT A AL
& 0 AlgHe SEYEATALHC] 2 HT
(Cho et al., 2018).
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HE Bot] A=t AATHRAL EFAY AFAH AL
AHAAE 5 F2 7|84 ZAFATS D] Aw
A7t ARE AZ5ta QrkSung et al., 2018). =3
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THAR AEE Aot A= YA =oF A= oo = FE v=et fHS THoE FAQ 7]
T AR = AT HA 25U EREFEAIAH T3} A °Z4E§ AA- St = o] XY=t
< 5019 b BESFYONAN T EFTE AP t=oAs B, S5, AUAR 5 137019 FFEEA
BE AFstal Jrh(Table 2). 7} 713Wst A2E dAstT Z9sH= GCIS (Global

Table 2. Characteristics of Eco—Climate Database System in domestic and overseas countries

Data-related evaluation Service-related
Country targeting |integrating| including
Data portal (Organi- Characteristics for climate] multi- | automatic | data |simulation
zation) adaptation | agency |observation|sharing| tools
data data data
[Domestic]
- provide eco-spatial information on all species,
Ecobank  €CObank NIE including flora and fauna mainly derived from - O - O -
national ecosystem survey
- provide national biological resources list based
Korea — on species data,
Biodiversity QWM‘&C% NIBR - provide information on specimen list and i © i © i
genetic resources
Water - provide river water quality observation
Environnfent Oiﬂgﬁ'ﬂl ﬁ?’, - informafion, an(? aquatic ﬂora'l and fauna i i i o i
Information ‘ survey information of the national river
System monitoring network
[Overseas]
GCIS UsS - provide raw data and access to verified
(Global (Global scientific information from government
Change 3?‘3‘}?1223;‘1953“1 Change agencies on climate change O O - @) -
Information Research | - participate in 13 government agencies
System) Program) including EPA, USDA and DOE
- provide access to data and raw data across
DataONE Us multiple repositories, supporting enhanced
(Data . search and discovery of Earth and
. (National .
Observation Data@NE Science environmental data @) O @) O -
Network for . - participated in 28 observation data-portals
Foundation) . .
Earth) worldwide including LTER, TERN and
GREON, eBIRD
EU - Climate Adaptation Platform to share access
to data and information to adapt to climate
Climate A Climate | (European .
ADAPT 'd ADAPT | Environment change I,H Europf: . . © © i © ©
Agency) - provide information on climate adaptation
target and case study, and tools
EU
Copernicus (European |- provide information on past, present, and
Climate Centre for future climate in Europe and the worlds
Change operncLs Medium-range | - provide free and public access to climate data © © i © ©
(C3S) Weather and tools
Forecasts)
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Change Information System)E& <5} TH(Karl et al.,
2009). E3F H1ZFY Aol A= m|HeHATo] DataONES -
2310, A 287) A1l Folslol A7 B
A2 BRIAE AFIEE $I0D Uk FILY
AREEAS EU 710 59, AEhebd, 99,

A 5 AR A Eoke 71?@%@33% A ¥st7] fisked
5|Y=t9] 7|5 Hst #HAYHE TH5H= ClimateADAPT
o =51 tH(Mattern et al., 2018). =3 338 714
AEAE(ECMWE)OIA = FHAIHY #A 7|24

g 714 &L Yt 714 A=E Copernicus Climate
ChangeE &0l AlFscta St} o]23t S HAAIA
& 0|83t JHEAFZ A, Copernicus Climate Change
9] 7]&d|o]g AAA(Climate data store)S ©]-83[A4], A}
717, AL, ALe 5 20719 BE71SUAe B
FHFE FEot0], 99 ol 2% PAF HIE 9
% 2 (Buontempo et al., 2020), HolZ 2|7} F-5}=2]
52 79 FAS 2959 tHAyob et al., 2023).
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Fig. 1. System architecture and construction strategy for eco—climate integrated information system

& U9 AEAAHY ApEES 7Y ole Hl=
(NEON, National Ecological Observatory Network)Z} &
Z*(TERN, Terrestrial Ecological Research Network)2] AJ
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Aot FUeE =olA "ok =4, Hole 8
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Open-API WA02 QAste] BEEE itk 1elw
AHBESTOERY S thggt FH O HolEuo]A
£ 5 AEHEY] B o2 A9 HolH &S
Hhdsto] 7leRES Astal tlolH e e gETt
oh 183, AR SERlolA s SRR EBYAIAH Y EH

-

Multi-institute
MoE _ NIE
council
Setting Collecti d
ollecting an
goals based|=» € . = Developing
accumulating o .
on target X indicators for risk
multiple
ecosystem . assessment
; ministries data
risk
N2 I
N Multi-institute -
(0] .
council SR
. . . &
Data integration | ™| Risk assessment | =) .
. Policy feed
and platform and policy .
. . making back
establishment planning
] I |

T 1

Fig. 2. Policy making process and roles of

government, council and NIE based on
integrated information platform
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N, FEheE 1=t 5, giojg & gH|, 715
AFEA 2l EE dAFCE S8R SHH-
npAeto z, YEA 2lAa B7 SAONA YA ok
1871 7| %1} g FEe YUK Rt FES 74
siotar, AeiA- 7% AP EE SEsto] EF EAT 5
A7) Gl5S Bojettt. 8 ol A B
Htol diet ZREAYGNMTE 71T ASHAL vpAZA]
e FRHEAHALH S 75517 AshA &7
5 HESto], oA oA, T2al e vdS
golstal Ao o]t SIRUTH(Fig. 2).
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