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ABSTRACT

In the current context, with the increasing importance of adaptation to climate change, South Korea is establishing detailed

plans for national, metropolitan, and local climate change adaptation measures at both national and regional levels. Forests,

which serve as major greenhouse gas sinks and occupy about two-thirds of the country’s territory, are crucial for adapting

to climate change. This study attempted to quantitatively assess the status of forest management projects concerning climate
change adaptation by analyzing Metropolitan and Local plans and the 6th Regional forest plans. These three reports showed

high nationwide implementation rates greater than 75%. Tasks related to forest management and ecosystem services were most

widely distributed in Regional forest plans, while ecosystem conservation tasks were included in Metropolitan plans,
afforestation tasks were included in Local plans. These results can assist in future policies and project planning relate

climate change adaptation in the forestry sector at national and regional levels, helping to integrate forestry and climate ch

and
d to

ange

adaptation policies. Moreover, national guidelines can be based on this study, which also highlights the possibility of a

systematic relationship among national and local governments regarding climate change adaptation policies in the forestry

sector.
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Measures, Regional Forest Plans, National Risks
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Fig. 1. Hierarchy and coverage of climate change adaptation measures and forest plans
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Table 1. Category(keywords) and standards of
frequently used words in tasks of climate
change adaptation measures

Keywords Standards

Forest tasks related with managing and operating

management forests

Ecosystem tasks aiming to conserve and restore

conservation ecosystems

tasks related with ecosystem services that forest
Ecosystem .
. can provide, such as forest welfare and
services .
education

. tasks related with forest fire, landslides and
Forest disaster .
forest diseases

. tasks related with afforestation, reforestation
Afforestation

and forest management
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Table 2. Risks of the 3rd National climate change adaptation plans mentioned in the tasks of Metropolitan
plans (Ministry Concerned, 2020)
Ecological sector
Code Risk
EO01 Change in plant (species, colony, phenology, distribution) due to temperature rise and increased precipitation
E02 Change in subalpine zone (species, growth, distribution) due to temperature rise and fluctuating precipitation
£03 Increase of invasive species (terrestrial animals and plants, marine invasives, harmful organisms, etc.) and disease outbreaks caused
by climate change
E04 Decline of endangered species and reduction of rare/protected species due to climate change
E05 Increase of biological species and population due to abnormal climate conditions
E06 Decrease in carbon absorption capacity of forests due to drought and temperature rise
E07 Damage to forestry products caused by climate change
E08 Decrease in population and habitat of vertebrate and invertebrate animals due to temperature rise and increased precipitation
E09 Decrease in population and habitat of freshwater organisms(animals, plants) due to temperature rise and changes in precipitation
E10 Changes in habitats of forest livings (subalpine vegetation, coniferous forests, nothern and protected plants, etc.) due to
temperature rise
Ell Ecological changes caused by extreme weather
E12 Changes in soil microorganisms due to temperature rise, precipitation changes, and drought
E13 Changes in forest streamflow due to heavy rainfall and drought
E14 Changes in island ecosystems due to temperature rise and sea level rise
El15 Reduction in wetland area, wetland encroachment, and changes in biota due to climate change
E16 Changes and damages on coastal and estuarine areas, and marine ecological environments due to changes in rainfall patterns and
ocean acidification
E17 Changes in intertidal and estuarine ecosystems due to sea level rise
E18 Increased occurrence and magnification of forest disasters(landslides, forest fires, etc.) due to heavy rainfall and drought
Other sectors
Code Risk
HO04 Increase of cardio-cerebrovascular diseases caused by air pollution
HO8 Increase of respiratory and allergic diseases caused by air pollution
HO09 Increase of mental health problems caused by air pollution
HI11 Increase of mental health problems caused by heat wave
HI13 Increase of heat-related diseases caused by heat wave
111 Increased use of heating and cooling energy caused by heat and cold wave
L13 Increase of heat stress in residential areas caused by heat wave

* Sectors of each indexing code, H: Health sector, I: Industrial and Energy-related sector, L: Land-related and coastal sector

http://www.ekscc.re.kr
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Table 3. Availability of Metropolitan plans for climate
change adaptation measures

Current status of
Metropolitan plans for . . .
) Respective metropolitan cities
climate change

adaptation measures

Busan-si, Daegu-si, Incheon-si,

Gwangju-si, Daejeon-si, Ulsan-si,
Released

Sejong-si, Gyeonggi-do,
(the report both exists Jong yeones

. Chungcheongbuk-do,
and is up-to-date)
Chungcheongnam-do, Jeollabuk-do,

Jeollanam-do, Gyeongsangbuk-do

Unreleased
(the report exists but .
. Seoul-si, Gyeongsangnam-do
the full version is

inaccessible)

Not established
(the report is not
established yet)

Gangwon-do, Jeju-do
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Table 4. Current status of Local plans for climate change adaptation measures

Current status of
Local plans for
climate change

adaptation measures

Metropolitan city to
which the local

government belongs

Respective local governments

Available
(the report both

exists and is

Jongno-gu, Jung-gu, Yongsan-gu, Seongdong-gu, Dongdaemun-gu, Seongbuk-gu,

Gangbuk-gu, Dobong-gu, Nowon-gu, Eunpyeong-gu, Seodaemun-gu, Mapo-gu,

Seoul-si Yangcheon-gu, Gangseo-gu, Guro-gu, Geumcheon-gu, Yeongdeungpo-gu, Dongjak-gu,
Gwanak-gu, Seocho-gu, Gangnam-gu, Songpa-gu, Gangdong-gu
Jung-gu, Seo-gu, Dong-gu, Yeongdo-gu, Busanjin-gu, Dongnae-gu, Nam-gu, Buk-gu,
Busan-si Haeundae-gu, Saha-gu, Geumjeong-gu, Gangseo-gu, Yeonje-gu, Suyeong-gu, Sasang-gu,
Gijang-gun
Daegu-si Jung-gu, Dong-gu, Seo-gu, Nam-gu, Buk-gu, Suseong-gu, Dalseo-gu, Dalseong-gun
Incheon-si Jung-gu, Michuhol-gu, Yeonsu-gu, Namdong-gu, Bupyeong-gu, Seo-gu
Gwangju-si Dong-gu, Seo-gu, Nam-gu, Buk-gu, Gwangsan-gu
Daejeon-si Dong-gu, Jung-gu, Seo-gu, Yuseong-gu, Daedeok-gu
Ulsan-si Jung-gu, Nam-gu, Dong-gu, Buk-gu, Ulju-gun

Gyeonggi-do

Suwon-si, Goyang-si, Seongnam-si, Yongin-si, Bucheon-si, Ansan-si, Namyangju-si,
Anyang-si, Hwaseong-si, Uijeongbu-si, Siheung-si, Paju-si, Gimpo-si, Gwangmyeong-si,
Gwangju-si, Gunpo-si, Icheon-si, Yangju-si, Anseong-si, Guri-si, Pocheon-si, Uiwang-si,

Yeoju-si, Yangpyeong-gun, Dongducheon-si, Gwacheon-si, Gapyeong-gun

Gangwon-do

Chuncheon-si, Wonju-si, Donghae-si, Taebaek-si, Sokcho-si, Samcheok-si, Hongcheon-gun,
Hoengseong-gun, Pyeongchang-gun, Jeongseon-gun, Cheolwon-gun, Hwacheon-gun,

Yanggu-gun, Yangyang-gun

up-to-date)
Cheongju-si, Chungju-si, Jecheon-si, Boeun-gun, Okcheon-gun, Jeungpyeong-gun,
Chungcheongbuk-do .
Jincheon-gun, Eumseong-gun, Danyang-gun
Cheonan-si, Boryeong-si, Asan-si, Seosan-si, Nonsan-si, Dangjin-si, Geumsan-gun,
Chungcheongnam-do
Buyeo-gun, Seocheon-gun, Cheongyang-gun, Hongseong-gun, Yesan-gun
Jeonju-si, Jeongeup-si, Namwon-si, Gimje-si, Jinan-gun, Jangsu-gun, Imsil-gun,
Jeollabuk-do
Sunchang-gun, Buan-gun
Mokpo-si, Yeosu-si, Suncheon-si, Gwangyang-si, Gurye-gun, Hwasun-gun, Jangheung-gun,
Jeollanam-do Gangjin-gun, Haenam-gun, Yeongam-gun, Muan-gun, Yeonggwang-gun, Jangseong-gun,
Wando-gun, Jindo-gun
Pohang-si, Gyeongju-si, Gimcheon-si, Andong-si, Gumi-si, Yeongju-si, Yeongcheon-si,
Sangju-si, Mungyeong-si, Gyeongsan-si, Gunwi-gun, Uiseong-gun, Cheongsong-gun,
Gyeongsangbuk-do . .
Yeongyang-gun, Yeongdeok-gun, Cheongdo-gun, Goryeong-gun, Seongju-gun, Chilgok-gun,
Yecheon-gun, Bonghwa-gun, Uljin-gun, Ulleung-gun
Changwon-si, Jinju-si, Tongyeong-si, Sacheon-si, Gimhae-si, Miryang-si, Geoje-si,
Gyeongsangnam-do | Yangsan-si, Uiryeong-gun, Changnyeong-gun, Goseong-gun, Namhae-gun, Hadong-gun,
Sancheong-gun, Hamyang-gun, Geochang-gun, Hapcheon-gun
Incheon-si Dong-gu, Gyeyang-gu, Ganghwa-gun
Gyeonggi-do Pyeongtaek-si, Osan-si
Expired

(the report exists but

is out of date)

Chungcheongbuk-do

Goesan-gun

Chungcheongnam-do

Gongju-si, Taean-gun

Jeollabuk-do

Wanju-gun, Gochang-gun

Jeollanam-do

Naju-si

http://www.ekscc.re.kr
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Table 4. Current status of Local plans for climate change adaptation measures (Continued)

SR

- B0 - 0|2 - HUY - DYX

Current status of
Local plans for
climate change

adaptation measures

Metropolitan city to
which the local

government belongs

Respective local governments

Seoul-si Gwangjin-gu, Jungnang-gu
Incheon-si Ongjin-gun
Gyeonggi-do Hanam-si, Yeoncheon-gun

Not established

Gangwon-do

Gangneung-si, Yeongwol-gun,

Inje-gun, Goseong-gun

(can’t find any of the

Chungcheongbuk-do

Yeongdong-gun

reports)

Chungcheongnam-do

Gyeryong-si

Jeollabuk-do

Gunsan-si, Iksan-si, Muju-gun

Jeollanam-do

Damyang-gun, Gokseong-gun, Goheung-gun, Boseong-gun, Hampyeong-gun, Shinan-gun

Gyeongsangnam-do | Haman-gun

Table 5. Frequency of tasks in Metropolitan plans based on keywords

Task Frequency
Keywords Words .
frequency ratio
basis, climate change, operation, cultivation, recreation forest, organize, support,
Forest management . 18 10.8%
activity
Ecosystem disturbance, monitoring, conservation, preservation, protect, recovery, living, 49 29.5%
. 0
conservation biodiversity, ecosystem, wildlife, designation, eradication
Ecosystem services education, culture, service, resources, program 13 7.8%
. reinforcement, countermeasure, occurrence, disaster control, prevent, disease,
Forest disaster . . . . 47 28.3%
erosion control, forest fire, landslide, prevention, disaster
. park, green, green space, city, urban forest, fine dust, tree species, forest, creation,
Afforestation 39 23.5%
blockage, carbon
Total 166 100%

3.1.2. BFXIXA| 7|=Hat HSHHM MFAHA =S| &
A

EA A

=]
o T

0o ok

F AFARAG U A AL Tl 1687101,
FA AFABAZ Y] A A B R BEP= 1874
(10.8%), “AYEfA] B2 4971(29.5%), ‘AYEfA] AH] A=
1370(7.8%), ‘AN = 4771(28.3%), ‘ZH 2 3970(23.5%)
= UedtH(Table 5). s 71 9=0] siE5HA] ¢b= Ard
e &FlA AL

7IMERR Z47he] AlE BEFE W, AFG HolM &
dE =71 BlA3E A 2 e 4 dAdelA
AeJsta, FeA & HAAER P EFEA]
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%= gAaae e FEoE FGAZ AA A el
A 7 w@o] AFE ZAIE EI18(303]), 1 Yofl=
E03(16.73]), E01(16.53]) o] git}. o] & 3t 7|7}
Uz 7|QERD AFoz &2 HZF(50% oS
A5l BlATE E02, E03, E04, E06, E07, E08, E10,
E12, E13, E14, E180]H, o}#] I#jmo 2+ 939 A}
dollA BT a3zt AFH F 359 ¥715HchFig.
3). BiA9] Z4 FAE Aol & HAisslr] 93] o A
d HaT A5 Fol 10] HAHF ALtstlom, o]d
E02= AFHS] AP E T et wE AR4olA 033,
KA B ARJOlA 2.08], ‘2 I TAH AFIol|A
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Table 6. Frequency of tasks in Local plans based on keywords

Task Frequency
Keywords Words .
frequency ratio
climate change, tree, facility, maintenance, cultivation, forest road, adaptation,
Forest management . 162 12.5%
organize, support
Ecosystem disturbance, network, monitoring, conservation, protect, recovery, living, 158 12.2%
o 0
conservation biodiversity, ecosystem, plant, wild-, removal, promotion, eradication
Ecosystem services education, resources 79 6.1%
surveillance, reinforcement, countermeasure, disaster prevention, disaster control,
. prevent, disease, erosion control, precautionary, forest fire, landslide, system,
Forest disaster . X . . . 459 35.4%
prevention, risk, disaster, region, fire fight, forecasting, system(structure),
vulnerable, damage, pest
street tree, scenery, space, park, green, green space, city, urban forest, downtown,
Afforestation fine dust, living space, forest, afforestation, afforestation project, creation, 438 33.8%
expansion(amplification)
Total 1,296 100%

058 AFHY 2L Az TEEA £ o 79
7} A AgERT @R8] £ HWET5% oAHES A
Ashe 2239 EI133 EISCAH)S Ashd e
wAo] meke AlQlo] AWt o R TR YAas X
st Aow vehirt

3.1.3. 7I=X|IXA| 7|=Het HSH MFA A= &

3|
5 =
2y =24

712 AEARAE W A9 F JieE 1,3067]0] 3
71z ARAPAG ] AA AYG F AY E B & 162
N(12.5%), “BeEA BAS 15871(12.2%), A Ay]
AL 7970(6.1%), AN 45970(35.4%), ‘ZH S 438
71(33.8%)2 YEFETH Table 6). o|uf Z+ 7] =0 EF}3]
7] oEe A 1071 EFolA Aot

3.2. HI6Xl X|YARIA &S| 31 2 SN 2N
3.2.1. H6A} X|A2A| &l 22 345t
HGet FAA A A=
FEHAAEE XG4

z
SF5}A] ol ‘ZBa1A] F-S(insufficient) 0 2 B39 ch

(Table 7).

Table 7. Availability of the 6th Regional forest plans

Current status of
6th Regional

forest plans

Respective metropolitan cities

. Seoul-si, Busan-si, Daegu-si, Gwangju-si,
available . Rk . . X .
o Daejeon-si, Ulsan-si, Sejong-si, Gyeonggi-do,
(quantitative
Gangwon-do, Chungcheongbuk-do,
plans are
. . Chungcheongnam-do, Jeollabuk-do,
included in the
Jeollanam-do, Gyeongsangbuk-do,
report)
Gyeongsangnam-do

insufficient
(quantitative
plans are not Incheon-si, Jeju-do
included in the

report)

3.2.2. M6xt XA Fetd =4

A QLA Z ] A AT e 1LI84AN R, XAk
ALY BE A F Y 2 HE'= 36370(30.7%), A8
A 2R 10870(9.1%), A AR = 34970
(29.5%), “ABN= 2047](17.2%), ‘T2 1597](13.4%)
2 Uebgth(Table 8). oju, 7|0l Z36l7] o2 ALY
17§ oA AQstart
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Table 8. Frequency of tasks based on keywords

Task Frequency
Keywords Words .
frequency ratio
business(management), economy, management, basis, unit, complex(estate),
resident, lumbering, big data, income, arboretum, citizen, private forest, watershed,
Forest management o . . K . 363 30.7%
cultivation, workforce, infrastructure, forest road, forestry, information, organize,
system, participation, cooperation
Ecosystem zone, seedling, conservation, protect, protected area, restoration, recovery, 108 0.1%
. 0
conservation mountain ridge, connectivity, gene, seed, damage
value, hierarchy, public interest, tourism, education, domestic, hiking trail, timber,
. culture, civil, welfare, complex, industry, industrialization, production, service,
Ecosystem services L . . 349 29.5%
center, export, forest trail, distribution, job, forest products, resources, experience,
theme, sports, quality, program, expansion, activation, recreation
reinforcement, response, countermeasure, occurrence, disaster control, prevent,
. disease, erosion control, precautionary, forest fire, landslide, pine wilt, capacity,
Forest disaster . . . . 204 17.2%
prevention, cause, disaster, fire fight, forecasting, clean, minimum, vulnerable,
damage, coastal, pest
Afforestation urban forest, fine dust, tree species, smart, afforestation, creation, absorption 159 13.4%
Total 1,183 100%

33. 2 BMZ E8 J|SHs HSUHY MEAY
A Y RGNEAE 2 B BN

3.3.1. XXM QA0 M2 7|SHat My
& 7+ 2 mpel

L2

MIEEA A

AAA ol G B W 7% AFARAL W A
9ol Aud B4 An B ARAPALY AYst
AyEA BT A7 AU oR go] Bashs by
2 BorkFig 4. 38 7|2 ARABAY 7| 7
AL 2450 FAAAA FIT FARS ) 4

Hoz Aot EYol B BES BArkFig 5). ¥
o ARABAZ] Adu YARE o} wmate] 72
ARABAZ] A AL HG L Bl ot e A
Hul2o7t FAAAA B9l2E 2 Ho) glo] wEA B
A,

S

& N

3.3.2. OIXIRHH|Q 7|5 M5t MTHH MBAHHE U
KA & 7 B2 mpey

B ARABAY D AGEAT ) Aol A
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(Fig. 7)o Zth 7|2 MEAPAE ]
Hrh A Hopel TAH Atdo] Aoz g vy,
G AFEAFALL YA B

wo| &=t B3 A AAEATL F 2 72 Al
FAFAGETG AG E T e} YA Au| Aok T
H Aol W2 AoE UEgt

3.3.3. AN 2N ZIS TR 7|SWat HITHH A
SA#AE U 2lAT Wt wE 24

B 9 712 ARAFAL] +Ho AME fAad
H7h By EAS 23}, VESTAP 2g2 IPCCY 3%
9 4z} H7}H 31X (Assessment Report 3, 4; AR3, AR4)
oM AAT HoFH Bt AES Agetect HetA b

<, U, A3 #E 71F, ARIEAL Be H =94
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[l Afforestation

[E= Forest disaster

B2 Ecosystem services

ratio Ecosystem conservation
Forest management
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Fig. 4. Number and ratio of task keywords in
Metropolitan plans

[ Afforestation

B Forest disaster
B2 Ecosystem services
Ecosystem conservation
Il Forest management
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Fig. 5. Number and ratio of task keywords in Local

plans grouped by affiliated metropolitan
municipalities

2 5 77] oE ¢4, 94 4ag B2 9 475
of 713st Hokgol tet A4 BAE SAY. of
%% MOTIVE 232 IPCC AR59} ARGOIA AA]
) 92 G AEIYOH, VESTAPI A 0] 44
7V Bk AP A2 AASICK Table 9). Lefrt
MOTIVE 238 A7d 354 &, Bt £4 6g
5 4 B 94 2 AR 948 AR v

SR

[l Afforestation

E== Forest disaster

BBR) Ecosystem services

ratio Ecosystem conservation
Il Forest management

100%

90%
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70%
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40% R

30%

20%
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P S S S S R I R
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Metropolitan municipalities
Fig. 6. Number and ratio of task keywords in
Regional forest plans

[l Afforestation

[E= Forest disaster
B2 Ecosystem services
Ecosystem conservation
fatio Forest management
100% o

- 13.4% (159)
i 23.5% (39)
— 33.8% (438)
17.2% (204)

70%

0% 28.3% (47)

50% 4 35.4% (459)

40%

Ratio (number) of keywords

\\\\

30.7% (363)

30%

20%

10%- §

10.8% (18) 12.5% (162)

Metropolitan plans Local plans Regional forest plans
Plans
Fig. 7. Ratio of tasks in all plans categorized by

keywords

Sl Qlo], VESTAP oA &8d 424 245 37
5] ®hgSA] Z¥oke AR &A%t webA
MOTIVE 2 g3} VESTAP EF2 A5 HAAQl #A=Z
E 4 AUtk

AGitdA g o) A 719EE 2 BY E HEet
A AHIAE FACR BEXstal Ql=t(Fig. 7),
VESTAP 2L 7 ‘A3)°e} AJejA 24> Holo}
g% @71 212 ££313, MOTIVE 23 oAl 719
719E AR sfFct= B7F AAE EEcte ¥ B
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Table 9. Data of models used from evaluating

28 - HS - B0 -

o - oy - I

—

risks in climate change adaptation measures

Model Input Output Evaluation fields Related keywords Notes
Forest fire Forest disaster
. Ecosystem
Vegetation (drought) .
conservation
Forest disaster
Forest roads .
. Ecosystem services
(landslide)
Precipitation data (ex. daily maximum, 5 days Forest management (Inital
- nita.
maximum, June~August total) Forest disaster )
. . . . climate
Daily temperature (ex. daily maximum, daily Pests and pathogen Ecosystem .
. scenario)
minimum) conservation
VESTAP . . ; SRES &
Average slope and height in forests . . Ecosystem services
(KACCC, ) Pine trees and pine RCP
Area of forest types (ex. coniferous forests, Index Ecosystem
2019; Yoo . mushrooms . (Assessment
. unstocked lands, pine forests) 0-1 conservation
and Kim, . . method)
Administrative data of local governments (ex. Landslides (heavy .
2008) . . . Forest disaster Evaluation
number of public officials related with forestry, rain)
Iforeli tio) focused on
self-reliance ratio i i
" - . - Forest productivity Ecosystem services vulnerability
anagement options (ex. area of preventing Forest disaster (AR3, 4)
forest destruction) Insects (pests) Ecosystem
conservation
. Ecosystem
Coniferous trees .
conservation
. Ecosystem
National parks .
conservation
National Forest Inventory data (ex. site index, age Forest growth Afforestation (Initial
i nitial
of stand, restricted areas in forests) dynamics Forest management .
. climate
Monthly average temperature (C) Forest cover Ecosystem o)
o . scenario
MOTIVE Monthly precipitation (mm) distribution by tree conservation RCP & SSP
(Ministry of | Forest map (ex. site index, age of stand, tree Class species Forest management
. . (Assessment
Environment, species) 1-7 Forest fire Forest disaster method)
2014) Change in forest cover distribution by tree species - - .
. . Landslide Forest disaster Evaluation
Management options (ex. normal cutting age,
thinning) focused on
mnning, Afforestation .
Forest carbon storage . risks  (ARS)
Land use change Ecosystem services

et ZF 2 g7t gEo| digohs 7|HNE Zvtet
of motgle wj, 7]& 2PQl VESTAPO|A Q] B} Azt
£ ARt o g AFAgAE Ay W EsH
ATE FAFS HolA ot
4, &
2 AFoM= A Eokol 715st A8 AvE A
g 9 8% 9 52 HdES FF 7R A8
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KRt 7= Hat

TS W, DF AAA A= 7] FHEE A3 H
F ZAA ] Higt oj#Fo] 9l& AL AR, o]
3 Qo] = = o]—q-ih x{x]_;L @Hi HHHO = Eﬁ]—;ﬂl
715 RSHE A AHA| AFHoA sty offohe Fol
tH(Kim and Yoon, 2020). 184} 2 J7LE 5 A&
WA W A L R} A 2 AR olofe 4 A%
W AR 2T A3 REY BRE P4, 2
Ao A +PstaA; sh= AY Y FAC] WE AR
W3PS olsld 4= Sl

JEht HaAel SRR Faskad sk Allo] @
Shalol we, oatel BAE MRS WY SAA ALl
o] $4¢9E 710l ofeiE 4 Utk & ATIIHE 7]
T3}t A3 fHste] YA EHA, 7|SHstE gt
Abd Ajsf EAY o) o, A B 59 AR F8 AR
°] E%QMEP AZA o) Wt o]5 3AF FFoh= B
ol & & o, w7t Ao e 2 ARANA =
v g ?iéLﬂL Atgoll tigt Ak ol & ¥HFSt A
U LRTED B 5 ol 212 7

2 e A 29 B840 9lo] B Ao ofd,
Sobt FEstel BEA 2ue e SU 71
Sehlel Wasol SRR AU, A2
o B BAAE 4L £y A Hol=kel

< F7MIA AF Al & 9 }7]' O]‘jril B TH(Kim
and Kim, 2018a). o]°of| £ A A¥E £33 7|53} &
SHA NFAIYAE o9 2AaT F7F D AlFE AR
7rol=gRle] WS Aljte &= Sl

?JE, $-2uzh= OECD '-'—1L7]' Ul ¥AR 2 A9
Hl &2 7HA ™, 4Hg2 7|15 R5ke] A3t 45of FAll
71998 4= QIth(Kim et al., 2017). webA AL 224
eto] sl5ust 23] Qo] WaElAY EAoldt #
A2 HHY AY Y $4 Bl sy 3
ARABASNAE 72 A 0 oA BT Bl
H A, 712 *ﬂ—br'*’\]*“ﬂ]%]% dHA oz A= Asot
Zo] it AFEE, AQAHEAG S 35 AR AdT
e, 12l Abgol Al gote A Au|Ao FEHgE
MRS AT 2oh B3 AFoE ARG i
AL B ARAYAGS AT 712 AlFEAPA = 2}
AQAA LGS A ZF 2|7k AA] ¢al, KA F
ol wE AR 719E ApolE Einh @A AlFEE A
AA| 9] 7153}t A Bk 7 A KA 3P
A3} Pl HES F2 t=1 97| uhol(Ministy of
Environment, 2021), 21149 £52 JLHEE= HHZAQ|

> 30 10 g
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A9 4 S A A9 B9E  4 9
g Floj=aielo] Hesie BT Ade & 9L Aol
. o9 weh me A 9 g Sy, 4
of Pl 719} ol BUHQ
Arele) ofgo] Sfsi %
et al, 2007). SHH, BE1 A o] 32 &84 23
7t HY & VESTAP B3 7|59} E42 AHEHI =Rt
A% B3go]il, MOTIVE 2g2 dgxt= 7t 712 o
AE &3 715Hstel 4o E42 IR
MOTIVE 2 &2 VESTAP 2§ 9] SHAE H A3t
2hil = 4= Ut} ool w2t VESTAP 239 7|52 HaL
o1 419 ISt BAR A G379 5ol Aw
482 £ MOTIVE R 92 Resls Jaae Aot
% Sleh 4k A7) WAISHe Aol 8 AslAel flele] 4t
2 Asie vrgele] 223 W RRG TESSRe el
T AAY AoF Atm¥HtK(Hong et al., 2022).
2T A3 =71 7199171 A8 Hesto] ‘A3At
=7F 71%947] A8 7o #(2023~2025) 0] /0= A
A FZol Histe] 71E9 ASHAY vuS o,
St A= AHET ARAFE O] TRt BAIE Zdatstar, 4
2% &4 dzz pad A9 AFow oI
(Ministry Concerned, 2023). 3t 33} 219] 4off g0
T AR S7E 2] w2, o= At Asfo] Hhgt
ol HA #Y F 135 AAStE 7% AFA AL
7ol QAelE 354 FHe v oz welch. o
74 o2 sk 715 s 49 e Bk
& ol o ) A7 AR A
(UNEP, 2022a). 7|58312 9443] 3|1sl7] ojge &
Aol A /5] et 489 FAHE e Fo
AL, o) 2g HIAY Fge] THA %1 AF
xz9t AT 7t AWES okt olo] 7|uat
Aol n AR Ale] #4 % Also] BEHe Hg
ok 95k 39 WY o7 HQltk(Song, 2019).
Aol FHHeE SUn ANAY FlHs Hg
Yol ARHS Yo BAE WA oot
Qlott, ArALD AAste] BIAL Hg A4S
Sqishe FAAS WS A Eacke HolA o
A7 Qe webd 2 78 vieroz A1 RE vl
3 383 BAH A T AAS $IA02 YU
= A9l FolEskel 53 o] Be & UL A
olek. Uolr} At $29] 7|5 Mzt 58 A sjor
T A9 EASo= 7o Aor 7|Hd 4 St

—LX_VE

FFI ol

i)
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5. 28

2 A7 AAAS] 715HeE A3 A RAYA
o A GiEA R E48 Sl 715ete] A8 3l
A B ARIY] AFAE AFHoR ooy 2 <
ToA &l 7HeE 71FRIS AR AFAGA
o FHES F 9 VIRARA BT 5% o1, A4t
AT 88% 0% Al B BF Ao £2 $1
Eo B 2t B 9w H CAEA Aujx 7
et weE AR AQARAIE 7P ol X3
A, 2 FEE A 712 ARAAE, A A
B 719EE B AlFAREA R 71 wol ZEH.
Aot AAE A2 FG * 72 ARABAY 2F
F8 Aoz A,

ERh FG AFAIRAZ Y A 7] =et H-E =7t
glads A E ALl UmA Z1Eeh dEE A
of ARtz oAl 2. & A9 Ade ©f
T =7F 9 AAA S AH Zof 715} A3 wet
42 B AR Aol 9lof 71&9] At 3 7|5 st A5
A AA o =22 & & At B & A=
A F29] 7159t A8 ARdY wrEste] dietel=o
SREA L =7eE AR 2t {7149 BAE 5T
T Ate 7Fse AN & s AARE

2 Ao} YL
AAFAA g 87471 47NEA(RE20220163
69 AL, FHATAHALET)) 7| 2ATAY
Ae29d FHATA et oYe P ALAT
L (NRF-2021R1A6A1A10045235)9] XYooz 434=.
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Table A1. Top 20 most frequently used words

in tasks of Metropolitan plans

Words Word frequency Words Word frequency
create 26 living 12
ecosystem 24 system(structure) 11
forest 15 climate change 10
disease 13 pest control 10
forest fire 13 vulnerable 10
pests 13 monitoring 9
reinforcement 13 countermeasure 9
prevention 12 landslide 9
operation 12 restoration 8

disturbance 12

Table A2. Top 20 most frequently used words in tasks of Local plans

Words Word frequency Words Word frequency
create 286 ecosystem 74
forest fire 176 city 73
forest 150 countermeasure 70
disease 145 green space 68
pest control 143 system(structure) 66
pests 141 reinforcement 61
prevention 136 region 55
park 102 surveillance 52
prevent 97 disaster 47
landslide 75 resources 47

Table A3. Top 20 most frequently used words in tasks of Regional forest plans

Words Word frequency Words Word frequency
management 218 service 59
create 178 welfare 59
reinforcement 129 resources 52
expansion 102 production 48
timber 77 forestry 47
activation 69 disaster 47
basis 65 complex(estate) 44
countermeasure 63 industry 41
forest fire 61 education 39
business(management) 59 forest products 39
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Table A4. Frequency and number of tasks in each plans based on keywords

Ratio (number) of tasks
Keywords
Metropolitan plans Local plans Regional forest plans

Forest management 18 162 363
Ecosystem conservation 49 158 108
Ecosystem services 13 79 349
Forest disaster 47 459 204
Afforestation 39 438 159

Total task number 127 1,296 1,183

Table Ab. Sum of risks per task that correspond to each keyword

EO1 | EO2 | EO3 | EO4 | EO5 | E06 | EO7 | EO8 | E09 | E10 | E11 | E12 | E13 | E14 | EI5 | E16 | E17 | E18 | Others

Forest
4.58 | 0.33 1 0.25 | 0.25 | 0.25 2 0 0 0 1.5 1 0 0 0 1.33 0 0 0.5 3
management
Ecosystem
. 446 | 1.96 | 996 | 596 | 1.88 | 1.13 | 0.46 | 1.54 | 2.42 | 533 | 2.92 1 0 05 | 0.5 0 0 0 0
conservation
Ecosystem
. 2 0 0 0 1 1 0 0.33 | 1.33 0 2.33 1 0 1 0 0 0 0 1
services
Forest
. 1.5 0 6.5 1.5 | 25 0 1.5 0 0 1.5 1 0 0.5 0 0 0 0 26.5 0
disaster

Afforestation| 4 0.5 0 0.5 0 |533] 3 |067|167| 0 |367| O 0 0 1 0 0 3 11.7

Sum 16.5 | 2.79 | 16.7 | 821 | 5.63 | 9.46 | 496 | 2.54 | 542 | 833 | 109 | 2 05| 15|28 0 0 30 14.7

* Sum : Sum of risks stated in all Metropolitan plans
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