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A Study on Categorizing Ecosystem Groups for Climate Change Risk Assessment
— Focused on Applicability of Land Cover Classification -
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Abstract : This study showed the national ecosystem classification for the spatial standards of
ecosystems-based approaches to the risk assessments and adaptation plan. The characteristics of
climate change risk assessment, implement national adaptation plans, and ecosystem/habitat
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classification status was evaluated. Focusing on the land cover classification widely utilized as spatial
data for the assessments of biodiversity and ecosystem services in the UK and other countries in
Europe, the applicability of the national land cover classification for climate change risk assessments
was reviewed. Considering the ecosystem classification for climate change risk assessment and
establishing adaptation measures, it is difficult to apply rough classification method to the land
cover system because of lack of information on habitat trend by categorization. The results indicated
that forest ecosystems and agro-ecosystem occupied 62.3% and 25.0% of land cover, respectively,
of the entire country. Although the area is small compared with the land area, wetland ecosystem
(2.9%), marine ecosystem (0.4%), coastal ecosystem (0.6%), and urban ecosystem (6.1%) can be
included in the risk assessments. Therefore, it is necessary to subdivide below the medium
classification for the forest and agricultural land, as well as Inland wetland, which has a higher
proportion of habitat preference of taxa than land area, marine/ coastal habitat, and transition areas

such as urban and natural ecosystem.

Keywords : Climate change, Risk assessment, National adaptation strategy, Natural ecosystem, Land

cover classification
Abbreviation:
ARS Fifth Assessment Report A|5A}F 7] S H S} 7 H 1A
BISE Biodiversity Information System in Europe FEAEET TSI EA A
CCRA Climate Change Risk Assessment 7|EHstE| AT g7}
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EUNIS European Nature Information System S8 AAIA] AR
IPCC Intergovernmental Panel on Climate Change 715 s}of| T3t HJETE & o)A
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USGS U.S. Geological Survey I E AR BN
WG Working Group 2+t
LA Z 91t o] T WY=L Q= o] (Chae et

al. 2016) -2|uet A 7150} o8&

A402}F IPCC F3]o A 591 - A= A5} 7] 51
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Groups in Land Cover Classification

Figure 1. Process of study
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Table 1. The research method and data applied in this study

Chapter Research method Data analyzed/utilized
Deduction of conceptual approach and process for climate agézgfnclﬁ:iegyvfﬁﬁﬁﬁgﬁj1212?5;?:;35; i
3 chnge risk assessment and adaptation strategy reports in the world (Europe, Asia, North America
in ecology sector Occania étc) ? ?
(;omparlson of the charactgrlstlcs of spgtlal DB utilized for Spatial information of Ecosystem (European Nature
4 risk assessment and adaptation strategy in ecology sector of Information Svstem. CORINE Land Cover.
advanced cases in other countries and review of theological Biodiversity In fgrma ti’on Svstem in Europe f;tC)
applicability for parallel DB in Korea versity Y Hrope,
Deduction of habitat use in land cover by overlaying land
cover and taxonomic group and review of data applicability Korea Land Cover Map level 1 and 2 (2009
5
of ecosystem classification using Land Cover map The 3rd Natural Environment Survey (2006~2013)
classification in Korea
iz 488 AT S8 YolEE Table 1 [IT, AJEELOF 7] TS} 2] AT B} A
o LRERASIEE, ol ARROE AT &L e
3 ek At A A A W AR sy T o e e o
A R= IS 220 | 71 A of| & 27 9
N’u:]‘jl_ol' ‘ 017]/\135 ?j, o]—}\]o]— '—'TO]'UﬂE]ﬂ‘ o = _Ligl' Tﬂ‘%ﬂ e lam] —Lioﬂ 1 r}-r‘_l— P3S
- A of B3 HrF b B Ao A ate] AARY
Alopdol A9 F 7|5 st up2 Aejof a3
oke zAVsIYITH E3 7| Blo] w2 2ok 1l
7k D AU A UG A AR 2ty R A
A4 PGrkol BEE AR A, AY
flof o2 gl el e A T LS TR SRR S SN, A
ol AldE 5
Ae] AL shelalt, agolH 2o man T O HE R AR RS,
H7h 2 &g ool 247 *Mﬁl e

HAEDBY 4342 olEA LR s, o

=
o, 8 AQYHA LG, EX W EA =, AaFrrel

3 EXu)Ey Bt Al
A]/0]-8 AT} 3 A EX 9 EEFEO] A A
FEEF A HESHIT. o714 A3 A4
A 2 A} ZAHR 7} 2006~2013 A 0] o] FolZ AL
etsto] AEF 2A7|<F FA 9] EA w5330
A7 @25 E017] $J3] 20099 x| 0] iR
[FE5 ARE &8st e g 64olA=
Y EX ] EEREY] YA S5 etol o
S AAE T} 5 S AN Bk BAke W2
o2 sttt

N

1. BlA3 Tt 7L U Hx}

Aok gaa B7F dgutols 9fsf =Y
CCRA & af19] =7Hu]S, 3, obAloh) 2 5 €]
P 23 A2 6wk th(Table 2). CCRA 1}
B IA(UK CCRA 2012)9) 4% A Echory o Ale)
A A 8] 2~ (Biodiversity and Ecosystem Services) 5
w0 7|53t gk mofetal, FodS EET &
@it v o] 2| AaE H7FskGITE CCRA A B
A (UK CCRA Evidence Report 2017)o A= 13}
Kol tigh e/ AEskelth, 1) A F2s
AAAg7 9 2FARAHNatural Environment and
Natural Assets) 9] 471 &%
and the Built Environment, Business and Industry,
International Dimensions® Aj#Hs}al, F-27F 5%
0]47(Cross Cutting Issues) 275 A5}t 7|
Utk 33, pAREe; 2 A w71 A8
CCRA®} frARzH Mot Bi o & 2lA3 7kE X3
31 th(Canada 2014; Australia 2009; New Zealand

5 Infrastructure, People
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Table 2. Methodology and process of climate change assessment in involved countries

Process No. UK AT NG Japan Korea (KEI)
Canada

| Identify aqd characterise Establish context . Pr.edlctlon and dTagnosw of LIS'EA aqd IdenFlfy

the impacts imminent global climate change preliminary risks

. Climate change projection
2 Assess vulnerability Identify hazards and contributing to stabilization Screen significant risks
describe risk .
target setting
Development of basic Analyse and Assess risks
3 Identify the main risks Analyse risks technology for risk information Y
. (from Related experts)
on climate change
4 Assess current and Evaluate risks Precise impact assessments on Deduce briority Tisks
future risk climate change priority

5 Report on risks Treat risks - -

e e A g +=Ho
AR 2|23E Feshe Aol Ayt 2 559
A5 2lAa s 71 5uste| uhE g ol E (Impact

Shoj| wh2 F7F/A*HImpact/Consequence)ol th3j
1% (Frequency) 2}t 18] W8 7Hs-A (Likelihood) <]
e 79 eehar ok, d2o A 7|t
Alpe] eof w2 wlef oS A 9 gjaa FE 7
s7id AAste] 7|58t Faks Bl
givket 27ba ) e Aaa grke T REEE, &
AP /ARl A|, SR/ ARE, AR /ollu A, sS4k
/AN SR 71583 g AT U] ERERQ)) A

i

4k, 3l
S
23 B8 G5 AE7t 97t gad A =&
I} Zro] 4tA|of AA A= Y cH(Park et al, 2014),
3 HIA o]efof e, AEjofolA] Fif A%
2|23 BrHE At e Q] AARE vt E
SoF Tl digt gjA3 H7HStelzenmuller et al,
2010), 3|F A1 4] 2] AJef A H| A FoF] B 7HCabral
et al, 2015), AU A A H] A 38 FH7HSample et
al, 2016)°l] gk o] AFAR oA R, e,
A55Y 52 oo 49e e ¥ 2aa TS

b G)
ARFSHE Walo] AgE|odet. Sota P g

sto] 54 T Wk gE UredE BESHA,
9| glad, AAA| glaa, 7]t SHET,
I A2 9] FoRd FHE st} AR
7}t AHlE of2 3} 2t} Stelzenmuller(2010)= 3
FAEA T 223 FUHE Sl o W= 2=
UE3krs w2519 01, Samhouri & Levin(2012)
o Aol A= siHYE A £ gAaE =50 |
=9 P& YErfiSiet, Chen et al, (2012)2 =
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A0) Fobd H7HE fldf =&, WA E, 85
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o=t 7138k & 71 (UK Climate Impact
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Figure 2. UK Climate Impact Programme (UKCIP) risk framework
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IV. 5] 2|23 F7F A W A=A
oFH= -a—'q:g].
T o IT L0

1. =2 HelA IR
1) 9= 7153} 2|23 7§ =7HYE A 97t
CCRA 12} HI Mo H = Aedrhel/d3t A

=0 27} Aej A H7HUK National Ecosystem
Assessment, ©|3} NEA)2} U3t 870 3 2] =7}
] A4 A] 3%(Marine), 32HCoastal margins),
Z 2] (Cultivated farmland), ¥HAF 2 A] (Semi
natural grasslands), 22| (Woodlands), AH /3L
A] /= (Montane, heath and bog), &4 9 &%
(Freshwater and wetlands), =A](Urban)o]™, o]
EXuER24E w20} CCRA % NEAo|A &
ot A W §8 EX9EREF(CORINE Land
Cover, |3} CLO)®F & A4 A 4 H (European
Nature Information System, ©]3} EUNIS)Z A5}
o] L35 SHAESTRAIA B A| 28 (Biodiversity
Information System in Europe, ©|3} BISE) 2.2, A]
AA] 58 ERek 2 f 3ol dis e AR EE F
Aol g5k Jth(Table 3), BISE:= ofo] %] E}Al9]
sl BU Ao s A4S 4= Qs AErier
4 dlolE|et A EE A|F-gtch(http://biodiversity.
europa, eu/maes/typology—of—ecosystems).
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Table 3. Ecosystem classification applied in Biodiversity Information System for Europe (BISE)
Ecosystem Classification .
Habitat Land Cover
level 1 level 2
Constructed, industrial and other artificial Utban, industrial, commerc1.al and transport
Urban . areas, urban green areas, mines, dump and
habitats L
construction sites
Regularly or recently cultivated agricultural,
Cropland horticultural and domestic habitats Annual and permanent crops
Grassland Grasslands and land dqmmated by forbs, Pastures and (semi-) natural grasslands
) mosses or lichens
Terrestrial Woodland and forest ‘Woodland, forest and other wooded land Forests
Heathland, scrub and tundra (vegetation Moors, heathland and sclerophyllous
Heathland and shrub dominated by shrubs or dwarf shrubs) vegetation
Sparsely vegetated Unvegetated or sparsely vegetated habitats Open spaces Wlth litle or no vegetation
fand (naturally unvegetated areas) (bare rocks, glaciers and beaches, dunes
Y g and sand plains included)
Wetlands Mires, bogs and fens Inland wetlands (marshes and peatbogs)
Fresh water Rivers and lakes | Inland surface waters (freshwater ecosystems) Wat.er courses and bodies 1nc1.. coastal lakes
(without permanent connection to the sea
Marine inlets and Pelagic habitats Coastal wetlands: Saltmarshes, salines and
transitional waters € intertidal flats Lagoons
Pelagic habitats, Coastal waters Benthic CoasFaL Shau"‘fv‘depﬂ‘ fnarine Systems that
Coastal . experience significant land-based influences
habitats
) (50-70m)
Marine Marine syst from coastal infl
. o . . arine systems away from coastal influence,
Shelf Pelagic habitats: Shelf waters Benthic habita down to the shelf slope(70~200m)
Pelagic habitats: Oceanic waters Benthic Marine systems beyond the shelf slppe with
Open ocean . very stable temperature and salinity
habitats :
regimes(200m~)

Source: http://biodiversity.europa.eu/maes/typology-of-ecosystems
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2) 48
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(Significance), A4 (Urgency), A1 (Confidence)
< B7kskglthJapan 2015), 7133t Aluke] Q.o
w2 324 YA JF F7HE el ofad A
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Table 4. Classification of natural ecosystem applying climate change adaptation strategy (Japan, 2015)

Group

Contents

Alpine / Subalpine zone

Natural forest / Secondary forest

Countryside-landscape-Satochi-Satoyama

Terrestrial ecosystem

Artificial plantation

Impact on Fauna-wild animals and birds

Material balance

Lakes/marshes
Freshwater ecosystem Rivers
Marshlands
Subtropics
Coastal ecosystem -
Temperate/subarctic

Marine ecosystem

Source: Climate Change Impact Assessment and National Adaptation Planning Process in Japan (2015), Ministry of the Environment,

Government of Japan
Fo BHoIA TS b neEsta Yot
(Australia 2009), L&} 7] S #3t B F84 4
A/ olgrel $8E 71 "ol =7 W e
AEAIS ez shA] o, AeiA F32 Al
afoA) ghoteh. BQAL 7| Fust Aedha AL 9]
3 Al=r2] AR S (Ecoregion) E-5-0f whe} AEF

U BlaaE BleawT AR a4, F B
gro 2 A4 H715+9 cHGermany 2008).

o &jof| %=, ml=tol A= AEA P 2 Bt
% A A aeskar QLA AR, et 9
UZL5A &} AR FE O] = 7FEA] ] & dlo]EH|o]
2 (National Land Cover Database, ©]3} NLCD)
£ B85l 9l th(https://landcover. usgs.gov/
uslandcover, php). B]=+&] 2 ZAEH(U.S. Geological
o]5} USGS) 2 2 Landsat 4—5 TM

fa)

survey,

AT 2 @%’\V‘% g-§3to] NLCDE Al4+s
ATk dEF 9 = (Water), 7§ 2] %
(Developed), A (Barren), A2 2] o (Forested
upland), =2 (Shrubland), H|A<Y 4% (Non—
natural woody), At Z*(Herbaceous upland),
A /742 25 (Herbaceous planted/cultivated),
HA(Wetland) & EXo]-8& 2 A 3ol whet &
w5 270 o' AA|S) skl ol

N
==
0‘3'4
l‘_o.

2. Y Mel SEER
Seueol Al 4 A SRl thal 441
o} 30| B4, A e Astel el Folet
= Sl P13 98 Al e B
AABISIEHPark ot al. 2014). A1/AEA B
92 69, 84 84, 402 Bl

Table 5. Mountain/natural ecosystem sector for climate change risk assessment of KEI (Korea, 2014)

Ecosystem Contents
Classification Habitat Species
Special habitat such as alpine-sub-alpine region, HerbacF: ousp lant,. natura.hzed P 1a.ms’ mdlge?nous
All river/steam. soil Species, endemic species, dominant species,
’ endangered species, etc
Coastal Salt marsh, freshwater and coastal habitat Special species
Water (Inland) (Near flood plain) agriculture/cropland, urban Animals and plants that are affected by flow
Terrestrial Soil, forest, agriculture/cropland Crop, trees, etc
Mountain Mountain Trees, damage by pests, etc
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Table 6. Ecosystem classification for Ecosystem Services in involved countries

NIE(2015) MAES(2013) UK(2011) MA(2005)
Urban/rural (6.1%) Urban ecosystem Urban Urban
Agriculture (25.0%) Cropland Enclosed farmland Cultivated
Grassland (2.2%) Grassland Semi-natural grasslands Dryland
Woodland and forest
) Forest and Woodland
Mountain/Forest (62.3%) Heathland and shrub Woodlands
Sparsely of un-vegetated land Mountain
Wetlands . Inland water
Freshwater (Wetland) (2.9%) - Mountains, moorlands & heaths
Rivers & lakes
Marine inlets and transitional waters "
Ocean-Open water (0.6%) Freshwaters-open watF: s Marine fisheries
Open ocean wetlands & flood plains
Costal (marsh) (0.4%) Coastal Marines Coastal

Source: Methodological development of the ecosystem services assessment and valuation(2014), National Institute of Ecology

(Table 5), T3t A4 219k 5] FS aeisto] 8o 2 HE A 3Es 274 E DBE 7|2 AR &
127} $AES d23 d5s AAsqlc o Se N, AEF A AAA %‘éol W 2
NEA®} Zro] -ejufe} e A A H| A B7HE 913 A B7hd AShHAS sk tiEA H7tolt, =Y
A A3 e /ST EXNYEEY 5 A O A5 FFd AdellAl ’%‘EH%OF 2|23 E Hrtst
£ 273k Zo|ch(Table 6). $-2ubel EA 2 E2 A AL QIAE, Fopd B ES ghstal ojof wE
T Eo] 62%, BAA HEo| 25%°] EtH, FY A 9 APA G o o2 TEdt A4
ok g Folgt A B =2 AF¢ S0l whet A4 & 7ML Stk T o] QIR R AL
A o] v=A vk 4= Sl 7HA =7l A 71 S| whek Al gRFo] A
ojstEE =7} Thlo] gjAa A Al ek ek
3. TLHe| MElH RY=F 7IE Hin =4 35 AATkL A AR Ak 9] Fob B2 Als
&3 o]g] &7}= European Climate Adaptation QS st qlrt,
Platforme &8 EU ZFgollA 2ol djgh x5} olof o]e] A= ke MR oA H-8-5 A
AL F45ta 9)oH/(Climate—ADAPT—Sharing BA 8 &5 7= ekl 2= A
adaptation information across Europe), &% ¢ T WS st A FEEF 7S
2] 7ol A= AR ol A AElRok 2l e v & A (a) EAEESR, (b) BHAY &, () F
o]

WES Sshn elad Brloh Agdiae Wkl op/SAAEA BRE S s 4 o B
A30)% 71 2y A5l s EARk, 15l 8-S Table 7o) Aeldtith fuEA A %
A e Fobao] obd Bz el Wt Al AAY AA THY ABFPYYRA 2T A
A 45 943 ole A ool it e @ A3 | AREREESo] Wgso] gone &

S A% o gtk G Fhag A G2 ATBERS e §Y02 Hgalo) golstu,

of
fll

A £ Bojoln], e oleF 7|FS sk G thEA k= ol
SRV FU AeA 7 1B 12 Agsiol T A A2 S5 Aol e 1
AT ARANEIAS BT Bk Gk, WdE A AY SRERE At gk
55 4Re AYTY EANBERA 47 ANH  HEH F7H Fold upgoz 7|5t
ARE AAste] THE GUABTUPAREAL  vet P WA TS ABFo] 9T WAL,
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Table 7. Criteria of Ecosystem Classification applied for climate change risk assessment and adaptation strategy

Ecoregion Vulnerable/
Land cover - -
Climate area Vegetation zone Core Ecosystem
Zone classified with E.cosystem with influential
Sy _ impact (large amount of
identical characteristics of area, effect on species)
land surface and shape of Zone with similar Zone where vegetation i P ’
. L . _ . scarce to be destroyed, or
" geographic features climatical responses with | distributed with temperature . S
Definition I . . . o . high priority of
(Ministry of Environment in | geology and geographic | condition change by altitude .
. o . conservation and
Korea, Environmental characteristics or latitude . .
. . importance(domestically
Geographic Information : .
. and internationally) resulted
Service) .
by climate change
Korea (subalpine coniferous
UK (urban, cropland, fore_st, cool-temperate
. mixed forest, cool- .
grassland, woodland and | Germany (warm climate, . Korea (national protected
. . | temperate deciduous forest, .
forest, heathland and shrub, | cooler climate, mountain temperate mixed forest area, national park,
Legend sparsely vegetated land, foothills climate, drier P . ¥ subalpine forest, coastal
. . . temperate deciduous forest,
example wetlands, rivers and lakes, climate, low mountain . area, fresh water wetlands,
. . . . warm-temperate mixed .
marine inlets and transitional climate, mountain etc), Australia (coastal area,
. forest, warm-temperate .
waters, coastal, shelf, open climate) Great Barrier Reef, etc)
ocean) evergreen forest,
subtropical evergreen
forest)
Classifying whole national
area by physical
characteristics of land cover
and possibly obscure for the Classifying whole Ecosystem types with social
relations with biology and national area but only issues or interest where
climate factors. considering climate area Not considering other social force including
Characteristics On hierarchy, having affected by altitude ecosystem types except | conservation strategies such
scientific evidence for regardless of physical vegetation as law, policy, and planning
establishing environmental | condition of land cover or will affects (not whole
policy of federal or local ecosystem types national area)
government and utilized as
research basis for related
academic field
Vulnerability assessment
for Australia’s southern
UK climate change risk Germany’s vulnerabili Vulnerability assessment of metropolitan region
Applied assessment for the o cli}r/na te change ty Korea forest vegetation (Australian Government
cases biodiversity and ecosystem (Germany, 20 1%) (Leeetal. 2011: Byeon et | Report 2009), Vulnerability
services sector (UK, 2012) Y, al. 2012) assessment of Korea
national parks (Kim and
Kim 2016)
gasto] £4H7 418 AEA, FHAHOT F0 9 e LR W A3 Blel BEI] &
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Table 8. Land cover Area (Level 1) for surveyed Taxonomic Groups

Land cover Area . .
of surveyed Mammal Bird e Terrestrial insect Amphlbl.ans Freshwater
3 Invertebrate and reptiles Fish
(km?)
Build up 52 46 22 9 41 23
Agriculture 359 272 80 43 290 84
Mountain 1,043 370 34 105 221 26
Grass 35 22 4 5 15 5
Wetland 14 32 9 1 7 13
Barren 21 20 7 3 10 9
Water 35 73 19 3 26 25
Total 1,559 835 176 170 610 185
SEEMBE L BT E ERE R B s, S BA 0 @3 e o] A/
A3 &7 A4S HESISI. HA T FEAY0] 6.1%, AAA 25.0%, 24| 2.2%, AHH
EA)7|RY BET ANRAC] A AT 62.3% BEEA) 2.9%, A% 0.6%, AN 0.4%
B7] S8 EXEER 67 B A il Z 45 0] 3lth(Table 5). olofl = W HrjH3]
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Figure 3. Proportion of Land cover Area (Level 1) in Taxonomic Groups
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Figure 4. Proportion of Land cover Area (Level 2) in Taxonomic Groups
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