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Abstract: This study aims at deriving the implications for adaptation policy and research target
regarding climate change risk assessment in ecosystem sector in Korea. The common ground of
exemplary cases of “world leaders” in terms of adaptation policies and researches was that they
emphasize nationwide study on climate change on biodiversity and ecosystem in target of establishing
scientific evidence-bases and reducing uncertainty for their national adaptation policies and plans. In
light of this trend, Korean government should settle down more successful adaptation structure by
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leading adaptation system in further national policy-settings to observe UNFCCC and CBD integratedly
and effectively, considering the economic value of adaptation in policy, and strengthening scientific
research programs and technology developments. Moreover, risks assessment based on diagnoses
and analysis on the risk factors (hazard, exposure, and vulnerability) for climate change in nationwide
habitats and species and consolidations with subsequent adaptation strategies could make adaptations
in ecosystem sector more effective and successful.

Keywords : Climate change, National adaptation strategy, Ecosystem, Habitat, Biodiversity, Evidence
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1) Adjustment in natural or human systems in response to
actual or expected climatic stimuli or their effects, which
moderates harm or exploits beneficial opportunities
(IPCC Glossary).
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CLIMATE CHANGE 2014
Synthesis Report

The process of adjustment to actual or
expected climate and its effects. In human
systems, adaptation seeks to moderate or
avoid harm or exploit beneficial
opportunities. In some natural systems,
human intervention may facilitate
adjustment to expected climate and its
effects)

Figure 1. Concept of adaptation stated in IPCC report (Yeo et al., 2017)
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International

Convention on Wetlands of
International
Importance/Ramsar
Convention

Water Framework Directive

Member states
level - Initiated as the response for CBD

- UK is the first responser that establish the national biodiversity action plans in the world
- Providing specific plans for listing biological resources and conserving resources in UK

UK Biodiversity Action Plan(BAP, 1992-2012)

Conserving Biodiversity-the UK Approach(2007)

National strategy for biodiversity and environment

UK-Post 2010 Biodiversity Framework(2012)

Launched as a result of change in strategic approach to new EU Biodiversity Strategy 2011

Figure 3. Exemplary linkage between nationwide policy and CBD-U.K. Biodiversity

Action Plan (Yeo et al., 2017)
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Table 1. International conventions or directives considered in climate change adaptation of ecosystem sector in UK

Title Adopted year
UN Convention on Biological Diversity; Biodiversity Convention; CBD 1992
Convention on the Conservation of European Wildlife and Natural Habitats; 1979

Bern Convention
Convention on the Conservation of Migratory Species of Wild Animals;
; 1979
Bonn Convention; CMS
Convention on Trade in Endangered Species of Wild Flora and Fauna; CITES 1973
Convention Convention for the Protecﬁog of the Marine Envifonment of the North-East 1992
Atlantic; OSPAR Convention
Convention on Wetlands of International Importance especially as Waterfowl 1971
Habitat; Ramsar Convention or Wetlands Convention
Convention Concerning the Protection of the World Cultural and Natural 1972
Heritage; UNESCO World Heritage Convention
. . 2000 (amended by UK
European Landscape Convention, Council of Europe wovernment in 2006)

Water Framework Directive; WFED 2000 signed
Floods Directive; FD 2007
Urban Waste Water and Treatment Directive; UWWTD 1991

Directive i
Habitats Directive 1992 (.51gn.ed) and presently
under reviewing process by Defra
Birds Directive 1979 (signed) and 2009 (amended)
Marine Strategy Framework Directive) MSFD, 2008
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Table 2. Adaptation strategies for climate change risk assessment in UK

Adaptation Strategies in Natural Environment

More Action Needed (Ne3)

protection

(Nel) Risks to species and habitats due to inability to respond to changing climatic conditions
(Ne2) Opportunities from new species colonizations

(Ned) Risks to soils from increased seasonal aridity and wetness

Risks to natural carbon stores and carbon sequestration

(Ne6) Risks to agriculture and wildlife from water scarcity and floodings

(Ne) Risks of land management practices exacerbating flood risk

(Nel2) Risks to habitats and heritage in the coastal zone from sea-level rise; and loss of natural flood

Research Priority

(Ne3) Changes in suitability of land for agriculture & forests

(Ne7) Risks to freshwater species from higher water temperatures

(Nel3) Risks to and opportunities for marine species, fisheries and marine heritage from ocean
acidification and higher water temperatures

Sustain Current Action

(Ne9) Risks to agriculture, forestry, landscapes and wildlife from pests, pathogens and invasive species

(Nel10) Risks to agriculture, forestry, wildlife and heritage from change in frequency and/or magnitude of
extreme weather and wildfire events

(Nell) Risks to aquifers, agricultural land and habitats from saltwater intrusion

Watching Brief

(Nel14) Risks and opportunities from changes in landscape character

Reorganized from UK Climate Change Risk Assessment 2017

T2 ©429)(Research Priority) 0] k-&go] d g
ok g A3 S gAIskeIT), 22k CCRAYIA = ¢
23 7tol| whg BEHA A7 v O thy
4742 389 A3 AerE Fstal ok, 13 CCRA
= AETHd D AR L 270 AR
o A, 2x} CCRACA = 147} ‘A AZ7 (Natural
Environment) 2]2=0] T3t 2= Table 29} z
& 47N A3 Mo ' o] i8-8kl 9l
7 223 TN gl ik A A1, 370 66”101] KH
ok A5t A3}, 478 el "416} A5
e, U 5o A7|EUE P o A E
BEE R MO e L 0101 A A AR
BT e Al A Ao JuE A 43}7]
T itk ool GrollAl= 715}k A4 9 EeHA
& op e} Aol A 25 ol o] & 2 A4
AR QI3 A A AAE AR sk AN Y A
T= A o7 SHIskaL Qi )5 9 AYejEof
Aol qlof 7]&9] wpe} I 1 ofye}, thet
A AFE FFFoRA 7| FH
7+ W2} 0|47 (cross—cutting) £ i
7FiAsts B R A8 3

70 HEE GEstES A AES ol gtk

°l

Englando A= =7} AAR A o
277N AAA el dielf 7] 912} 3
I 1o mHE H-GHRES AlAsHA,
o W AR}, R Ao At
&7t 5 oheket FAA s Hd 2
}@‘E} Natural Englando]] A= xq% I
A E Uirol 2+ 91AME 5
< Xﬂ/\]ﬁPCﬁE}(Table 3). =7} }

S HAH $HE9S R

19, Oln
ox Mo
o o
o, 0—.>3
N

e

E

_I-Ll

2 g 2
ye 2

o ox
tlo i =

i
Lot oo O rlr o MM oft

>
1>

olt

:L
%

0 o
é_l_,_l?ﬂ,.l'l,.l

o

e 2 of Ho
o
i
rje

ot oy oo AN
g do
o N

ofN

PN

o off

)

e

N
g
M
]
rlo
o
jinss
fo
&
o[-)l
_ti
1o
o
N

j-:-_l‘
©

of
=)

Kl of
N
I &
>
it
)
10
N
J&
2
b=
toie
f
%,
ol
o o

©
QL
2
et
2

=T A T
2~
oo

ox 18

ol
k1
o =

Natural England, 4HZF is"ﬁ (UK- Royal
Society for the Protection of Birds: RSPB), &
AR AP 5 7| v AR BeARg
Qo] AEA i AEE v 3 2]
e g AeA g0l i ol ARE 8t
o AR, s Tkt A4S A s
21917491 k] oI5k AR\l ThHs 5)9 UE

oMYA thet L OB 5 922 2l

~

¥2 W e

—~
o

ox JE
offt o

i)



04y -

Table 3. Major considerations for adaptation in level of details

Level of details Ecological impact Considerations
—Pl d with dar d speci . Lo . .
. aces appearcd With rare and endangere Spectes, — Necessity of adjusting adaptation plans in other
National landscape characteristics, and ecosystem (in general or sites
Ecosystem not) — Management issue complementary crossed
— Whether considered with priority £ P Ay
— Species movement and ecological process in the range
of outer site — Options affecting land use, landscape, site, and
— Environmental pressure and subsequent change from out |  ecosystem process
Land use and . . . . .
of sites — Linkage and integration of habitat patches of
landscape

species)

— Size of protected areas or other area of conservation
(whether enough to support existence or movement of

good quality under different types of
microclimate

Specificssites | _ Climate change expected in the future

— Impacts from past climate event in the specific site

— Target of conservation

— Degree of change acceptance (coping capacity
and will)

— Management options
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Association, Leibniz Association, Helmholtz
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AzEe] 7 AT Ta|QI9)aS Ba 71 3
A7 St ol AR PeE Fo} A7
mRAE AR S 9 ARt 713 9%
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9} A 7|3 W3} tf-$ L2 A E (Klimawandel in
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B39 277 T3-S A (National Climate
Change Adaptation Framework: NCCAF)= &
F A -FA B H 93] (Council of Australian
Governments: COAG)?¢] 7| S W3} % 3542
(Plan of Collaborative Action on Climate Change)
o] dgko & 20064 29 COAG7} ZFAY Ao
e AE +Hes 235kt o] % NCCAF=
20074 25 7| S-S u A EeF
of Climate, Change and Energy Efficiency:

(Department

6) o5 AW, 671 FH8 9 27 FF(mainland
territories), ’i—,l— 21 ¥ A E5 & 3] (Australian Local
Government Association)@ 4% 2] AR He} %]
BT ARA WYgle.g APl FHNE, FHRL,

SRR, FAER FEANE AR ok AN Y

Fof tiet B2 W 2 48 o S| SHE G AT

AlA NCCARF & 0] %] (https://www.ncearf,edu,au/

content/state—government).
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Climate Resilience and Adaptation Strategy:
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g 752 FEshe 999 93& eHstaL, 19
w2 =7 A53E Y FAE AAstelt o5
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& Fleligket. 2015 NCRAS A+ Ay e A
HEA, 353 e B2 (Australia’s
Biodiversity Conservation Strategy 2010~2030:
ABCS)T} Z7tH 52| A|AE Ak (Strategy for

Australia’s National Reserve System 2009~

Strategic Goals

Principles

HELP NATURE TAKE

208012 AN 27T A A3k A
£%0] 71308} 49 AYsks 2 ZYAL B
AP 25k ek,

3 A o5

20| 7lEpe ATE 2o ATsne 1Y
(National Environmental Science Programme:
NESP)9] A1¢e & 3= qlth, NESP+= &5-9] &
72 9 7\ FaTel that 4714 wee] Aoz, §
oA Aol it ofal], 2, HAo Lot AlA
FEY JHE AFote AFZRadot 23
L e A 7 F U A4S FE}E A
A 8 v o] 7] 5e) 220 Tt 8% alet oo
o3t Q14 Sk Slal, g -5 57| st
9 A2 28] (Pacific—Australia Climate Change

Science and Adaptation Planning programme:

o,

rox

7) 5 781730l 4 -5 91| 4] (http:/ /www, environment,
gov.au/climate—change/adaptation/publications).

Actions

Ecological ITS COURSE

Processes

MANAGE CHANGE
IN KEY SERVICES

Evolutionary
Character ACTIVELY MANAGE

ECOLOGICAL PROCESSES

PROMOTE RE-ASSEMBLY

: WITH NATIVE SPECIES
Regional

Character

IDENTIFY, MANAGE &
PROTECT REFUGIA

Species Loss

INTENSIVELY MANAGE

nage + Accept change
ity in plantings + Minit

'y + Manage intensively
+ Monitor services it need arises
« Intensive fire management to provide key functions. engineering
*+ Manage or

displacer exotics » like i

+ intioducenon-acal netives low soil nutrients, marsupial  might survive

(Aus natives or regional natives)  9/32ind and fire

+ Identify national + Protectand + Userestoration to
and regional refugia manage threats expand area of refugia
torefugia ‘where possible

» For key species, captive + For communities, create hard

Nationally

‘MUSEUMS'

MANAGE FOR DIVERSITY

AND MONITO!
Cross-Sectoral R

Planning
USE‘CAR' PRINCIPLES

‘The Blodiversity Adsptation Toolbox,

ENCOURAGE POSITIVE

populations manage to maintain

+ Protect
with diverse topography

Y ighly e
mixin plantings and monitor

LAND USE CHANGES

and Table 1 for more detalls.

and microclimates success
+ Protect, - Adj i
revegetate areas that time as areas that achieve:
maintain CARR regardiess CAR change
of climate future
i inkey [ i oceurring,
areas for biodiversity systems and diverse to diverse native production
systems regionally systems like native pastures

Figure 4. Biodiversity adaptation toolbox of AdaptARM

Source: https://adaptnrm.csiro.au/ biodiversity-options/the-biodiversity-adaptation-toolbox/
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o] L djjo|t}, A2 7]F2H] Y& oA Adaptation
ToolboxE &l A=ty A 2 ]9 A2
A2, A Fx, A4 HYPFAs AsTem
A e AlD7E 2 B a3 Al
gte}, AdaptNRMoA] gt 215

dshe 715 st ek AEThld e dHoE
glsto] AEE X St ol E e ok e
88t skl Qlet, Aok a2 AE A
A A (projected ecological similarity: PES), A3
g4 W3lo] 2 = (potential degree of ecological
change), F&4F A Yo djgt 284 (need for
assisted dispersal), e} & o\ dA] ZEIA (refugial
potential) 5]t}

[l
u
%

il

)
)

2

O
1o
=
.
o~
o
N
o

R

n)=-2 A2 2Rl Al 715 st ke ¢4t
I A i AYES 857 sl A zst
of tish ¥ 9 Aoz SRk o o
7H =7t & shuoltt, 7| St = gl o] gk =
744 =88 1978 77| E = 2 13 (National
Climate Program Act: NCAP)o|| A 5E] A]Ztx o]
=7F] F 71983 A 22O S 86
of o]2Fth, NCAPE 19904 A ¥ s}ol 4
(Global Change Research Act: GCRA)2. 2 7§14
Eo], FA7HA] vl= AYHFFEA L AR A A
TFHs ATz oRdlels WA 2 Y=

2 AgEo] 031 gt} "lFoA= =777}
(National Climate Assessment: NCA)E 53l A}
A E 253 thefel FEo] 7| 3} gkt 3ok
AL FHrlslal Qe NCAE AHAS ojE 2] 9o
A 371, BEY, &, Ak Adgete AEAE
Hhoh= A|AR 082 A ofstal MAsh= £9] 4=, 4
9 7] Biome 9] %

o, 7 %, 447
ol wh chapg ato] Tel 4 ARTIPAS T

7 F9 ol A714 SHoMes BFS oIS
|

g0 715w} Go] AeAY) B5AL dol
4o HEY 5 g AUE AL 4 gl 75
sk, Z15wstol] dhat e G A A
WS ohet EAlol§ L 59 5 A9d BEE
shpe] 23 20| BE ol BEY A 04

o] 245 Tl 7|9k Lot
AR Ford 9 & atefsjof gt
o]r,]._

u| =LA 7|93 (U.S. Agency for International
Development: USAID) oAl AEThFA T =7}
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9) <A 7IEHA] (Agency for International Development), &
TLE (United States Department of Agriculture), =+¢
afjoF 9 7] 2] (National Oceanic and Atmospheric
Administration), A5 8 27|44 (United
States Department of Commerce and National Institute
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Department of Defense), | Y #| - (United States
Department of Energy), R A& 2|5 2] H A (United
States Department of Health and Human Services,
National Institutes of Health), =+%-%-(United States
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Status of Adaptation Plans
M

In Progress

Completed

—

Recommended in the
Climate Action Plan

Figure 5. Current status for establishing adaptation plans in USA

Source: https://nca2014.globalchange.gov
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Figure 7. National plans and research regarding ecosystem sector in Korea
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Table 4. Major considerations for adaptation in level of details
Country Strategy / Plan Related studies
UK National Adaptation Strategy (NAP) UK Climate Impact Programme
German Strategy for Adaptation to Climate Change . . .
Germany Adaptation Action Plan of the German Adaptation Strategy Climate Change in Regions
Ausiralia National Climate Change Adaptation Framework Australian Climate Change Science Programme
National Climate Resilience and Adaptation Strategy Impacts of climate change on waterways and navigation
. . U.S. Climate Change Science Program
USA National Climate Assessment U.S. Global Change Rescarch Program
Japan National Plan for Adaptation to the Impacts of Climate Comprehensive Research on Climate Change Impact
P Change Assessment and Adaptation Policies
Korea National plan for Climate Change Adaptation Measures Integrated Impact a.nd Vulnerability Evaluation
of Climate Change
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Abbreviation:

ABCS Australia’s Biodiversity Conservation Strategy 2010-2030
AR Assessment Report

ARP Adaptation Reporting Power

BAW BundesanstaltfurWasserbau

BfG Bundesanstaltfur Gewasserkunde

B3 AETlepy HAH
78 LA
A A E
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BfN Bundesamt fur Naturschutz

BSH Bundesamt fur Seeschiftfahrt und Hydrographie
CAF Cancun Adaptation Framework

CBD Convention on Biological Diversity

CCEWNH  Convention on the Conservation of European Wildlife and Natural Habitats ~ OFA] 55 2! A}¢1 A 4] HZof Tt HoF
CCRA Climate Change Risk Assessment 7| 3-Hg}e| A347t

COAG Council of Australian Governments T AU-FA R 3

cop Conference of the Parties A F3]

DAS Deutsche Anpassungsstrategie an den Klimawandel = A3

DCCEE Department of Climate. Change and Energy Efficiency SF 7|5 Hsl oy A B8
DWD Deutscher Wetterdienst =714

EUBS EU Biodiversity Strategy EU A =hoFA] A2k

GCRA Global Change Research Act Al st

IPCC Intergovernmental Panel on Climate Change 715 Hstol| whet 77T sfjd
INCC Joint Nature Conservation Committee A= E AN B 99 3]

KLIMZUG Klimawandel in Regionen zukunftsfahig gestalten
KLIWAS

LDCs Least Developed Countries
NAP National Adaptation Programme
NAPAs National Adaptation Programmes of Action

R e ER

Auswirkungen des Klimawandels auf Wasserstraen und Schifffahrt <=2 9 AlgFEo}o] 7| S} ofgf oL 2 73

AAZ A
e LECEE
W} A W ey

NBS National Biodiversity Srategy 7S TR A ek

NCA National Climate Assessment i ey g

NCCAF National Climate Change Adaptation Framework S 77| SHSHA A A

NCPA National Climate Program Act n|= 7} | S 2 T e

NCRAS National Climate Resilience and Adaptation Strategy 27} 7] %3] 8 ul 28k

NESP National Environmental Science Programme 2718l AalekE g2

NSSD National Strategy for Sustainable Development 59| 2473 S Y3k =7t ek
NWP Nairobi Work Programme o] g H] AFQf 2 e

PACCSAP  Pacific-Australia Climate Change Science and Adaptation Planning programme ~ E}j 3 9F-3 57| S 51} 8} Wl #]-2-7] 8
PES Projected Ecological Similarity AEf e QAR Ay

RSPB UK - Royal Society for the Protection of Birds A X FH ST

SACs Special Areas of Conservation EdHH 2o

SDGs Sustainable Development Goals Sl A &7Fs 7 &%

SPAs Special Protection Areas EHH S 2|9

SSSI Sites of Special Scientific Interest eFA E- A 2] (UK Hold=iE @] =7}
UNCCD  United Nations Convention to Combat Desertification ApakslHkR| & oF

UNFCCC  United Nations Framework Convention on Climate Change 71 Z ¥ 3lo)| T3} S-ofl 7| H ok

USAID U.S. Agency for International Development v == 7 ]

USGCRP  U.S. Global Change Research Program 0|27 sk L g 3
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