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ECOSYSTEM SERVICES

ECONOMIC VALUE (EU28, 2012)

Relative Total
supply per  Supply per  supply Total
ecosystem  unit of area (EUR (EUR
type  (EUR/km?}  million) million)
= Urban o
0.7% I 1272 ijl"!mr_;s'I
6026
® M=
61 441
358 % 38220
Grassland
3:% . 14739
2907
. Woodland
and forest
81414
47.5% 51197
22% w
™ vegetated
09%
.
1.7%
L]
24%
. EECR
y Total

IVARYA
EUR million
provided {1 The scope of nature-based

recreation was restricted to daily
i within 4 km

&% : European Union(2021)
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ZX : Costanza et al.(1997)
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19) Costanza, R., d'Arge, R., de Groot, R. et al, (1997). The value of the world's ecosystem
services and natural capital. Nature 387, 253-260. https://doi.org/10.1038/387253a0
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FROM INNOVATION TO IMPACT

INTERPRET
RESULTS &
INFORM

DECISIONS

L

BUILD A
FOUNDATION
TOGETHER

2.

LEVERAGE
RESOURCES

a.

AMALYZE &
SYNTHESIZE

3

ASK
QUESTIONS

& EXPLORE
OPTIONS

OO The HatCap process and inVEST re fing and i ing based Haborative | ing and feadback

&X : The Natural Capital Project(2023)
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Stof BrRE 4= Sle 6J—.% B7F dVd == A 1EsiSirh 20239 119 @A
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a. TAIMENSEIAIE LULC b. #E8 EXHSA= LULC
(T3] 3-19] EAMEIER=t S8R EX=EXES] ME G 27 Blul 2t
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ERAA 498t 23t EAPIEEGA| =7 SR EXTEA| R vlgiA A7LSE Az
A9 3.51%, QAL 1.03%, AFRHAGS 2.07%, T3 1.54% o wo] EFd
AoZ yepgtt, v ZAEERA| LT SE EXEX| o] HlgiA 2A= -

4.47%, A= -0.50%, YA -2.51% B AA 2579 Aox EAHTh

FUAL FANARAES] A S8 2R A} 450 EXREAEe] A
A

A &7

giO

A3jo] v]8) 0.67%7 &7 ekt o
Lo Ak 9] A|ofo] AN ERAENA Bt

]L

K

FAR EXREAEN BRER
2 Az sgt

(B 3-16] EAWEISIZIXISS EXIERI=S] QYRS HIS H
- CAMEISSNE(R) | N EXLERI() ER0
o B Hg B Hig ) Hig
AVISRIZAISAA) | 44376 | 1378% | 33064 | 1027% | 11312]  351%
SSAEXSA 62.33 1.94% 34.1 1.06% 28.23 0.88%
SR 59.4 1.85% 14.55 0.45% 44.85 1.39%
uskY 149.29 4.64% 212.17 6.59% —-62.88 -1.95%
7 JERAP B RAZAIS 24 132% 005| 000%| 4236| 1.32%
XS 28.71 0.89% 27.73 0.86% 0.97 0.03%
XY 101.63 3.16% 42.03 1.31% 59.6 1.85%
SLIRI(AH) 117534 | 3651% | 114227 | 3548% |  3307|  1.03%
el 2602|  081% 2876 | 0.8%% 274 -0.09%
7 |EFRYHHR] 629  1.95% 3227 | 1.00% 3063 |  095%
= 782.3 24.30% 767.33 23.84% 14.96 0.46%
o 262.3 8.15% 280.55 8.71% -18.25 -0.57%
AEIRYEHR] m82 | 130% 3336 | 1.04% 846 |  026%
SRIKISAA) 112626 | 3499% | 1,05060 | 32.91% 66.66 |  2.07%
a2 235.21 7.31% 400.65 12.45% -165.44 -5.14%
g2y 71689 | 22.27% 9695 | 301%| 61994 | 19.26%
2248 17416 | 541% | 56199 | 17.46% | -387.84| -12.05%
ER|(AH) 20031 |  650% | 36313 1097% | -14381| -447%
P roEIN 146.81 4.56% 352.64 10.95% -205.83 —-6.39%
e 625|  1.94% 048]  001% 6202 |  193%
EXIAH) 298|  1.55% 6581 | 204% | -1601| -0.50%
LIS 4818 |  150% 6353 197%| -1536| -048%
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pirdi=2N 1.62 0.05% 2.28 0.07% -0.65 -0.02%

LERKAA) 55.47 1.72% 136.32 4.23% -80.85 -2.51%
SRS - 0.00% 2.05 0.06% -2.05 -0.06%
QISLK| 44.21 1.37% 122.85 3.82% -78.65 -2.44%
RIGILEX| 11.26 0.35% 10.81 0.34% 0.45 0.01%
ol - 0.00% 0.61 0.02% -0.61 -0.02%

2H(AA) 159.28 4.95% 109.79 3.41% 49.49 1.54%
LS 115.61 3.59% 108.56 3.37% 7.04 0.22%
ol 43.68 1.36% 1.23 0.04% 42.45 1.32%

3 A 3,219.21 100.00% | 3,197.55 99.33% 21.66 0.67%
B 3E: SAIERRIEIRIE Tjdte] ERAREE 57

712 $459) InVEST 7I8h Shaapger 240N 28 BeluAy
AR FER EANE A9 B2 AR BAAYFS AW 2 B 5T
W2 biophysical table) AEE TEIHANEAR, 202239, £ A% 5L
S BBYARS A SAAITS o BEE A 99 Az 194
A B35 EATEAE FRR /1% e JUskE EANEEgA oIk,

(B 3-17] PR3-S BHANEY BN QEAEs 28F ME fad 4s2iNE
lucode LULC Name C_Above C_Below C_Soil C Dead A
110 R4 - - - - -
120 SeX4A - - - - -
130 HEXY - - - - -
140 =8 A - FUXY - - - - -
150 wEXA - - - - -
160 TSNS - - - - -
170 7 |[EISSAIEXS - - - - -
210 = 14.98 9.99 39.94 4.99 69.90
220 =l 13.33 8.89 35.54 4.44 62.20

38) g ArolMe A7IEEAQ015)9] dE5HTFY AeAs H gadeA=(IPCC, 200605 285t

g2 ABAS(C/)E A4S, InVEST sample datadlA] AFst= H&S &-83lo] A&, 2|4+
5, EYRVIESY SAAGFS AR B Qlnt.

30) 0 EGBO] AU} FHoIA FEFFALAA" S A AZAAY 319 lucode 17022 Z7H5teic,



lucode LULC Name C_Above C_Below C_Soil C_Dead A
230 ALERHERK] 9.84 6.56 26.23 3.28 45.90
240 =E 32.52 1.30 29.92 0.26 64.00
250 7 |[EFHEIA] 6.56 5.25 32.79 1.31 45.90
310 g 53.78 10.76 61.85 26.89 163.27
320 g 71.53 7.80 24.71 2.60 106.64
330 =88 4951 32.18 32.18 16.09 129.96
410 INSEIN 19.25 19.25 64.15 6.42 109.06
420 OlZxX| 1.44 1.44 14.36 - 17.23
510 LIS SXAI(HAY) 26.48 11.35 94.59 - 132.42
520 HOREK| 69.51 34.76 139.03 - 243.30
610 NALEK| 0.06 0.06 0.55 - 0.66
620 QIZLEX| 0.06 0.06 0.55 - 0.66
710 L= _ _ _ _ —
720 o= - - - - -
= H9 tC/ha

EARARA =S E83 InVEST S2A® &4 A o7l Al-wo] Hiet 5 &
AP 23,7594 1€z EAMHIY. ARPE FUigre AEeHEolM AAE
A FHERl ALSAE BRI AAACIA 2.43tC/0.01he= &M,
A7 @Al AW WAl 47) AlFolde 1.53tC/0.01heE UERT.
ZF Al AREY] Btk gl 1.03tC/0.01eC® 7 =L FHARAoA
0.53tC/0.01n2 = 7F Adtt. & SaAGFS dolA 8,386 tC(35.3%)= 7+
A=A deda, AsAPE 57053 tC4.01%Z FHE oItk AFA(,197tC,
5.04%)2F TAHA(2,193tC, 9.23%)= I CE AA EA4= U

[ 3-18] TAHENHZIX|E 7|9t0] BAKIER mAZnt

EAgf =P Boat

O

Ere

A ac/00the) | 6c/0.01h) | 4C/0.01h) (0 HiE

A - 2.43 0.53 2,192,991.36 9.23%
)5/ - 2.43 0.62 3,378,704.76 14.22%
et - 1.53 1.03 8,386,330.79 35.30%
QIALA| - 1.53 0.57 2,900,040.95 12.21%
FNESN| - 1.53 0.58 1,196,843.47 5.04%
PS=IN - 1.53 0.82 5,704,958.48 24.01%
=8 - - - 23,759,869.83 100.00%
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A HH | B | FA (HE | A F0 | B | BA (HE | FA A0 | B | 34 | HIE
A -| 283 03] 219 923% -| 28] 053] 206 866% -| 000] 014 057%
A -l 28| 062) 33| 142% -| 183 0% 323| 1361% 09| 003 05| 061%
et -l 183 18] 839 BA% -l 183 102)  840| B3 -l 000] -002) -00M%
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CER -| 183 082 50| 401% -| 183 078 543| 28 -l 004 027) 1.15%
A - - -| 2376)100.00% - - -| 28| 97.56% - -| 058 240%
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HE Aol AHEZA RN (220008 ERE] Ut Aoz HARY
D),

B 5T BAHIEH ARV JEE &8t Haxsd & |

STARINE EAGHEFA =S 7vto 2 HriE w7l X7 79 670 A+
eaxde 23. 7689 (CE o= saiEd Al
a9E Fgskqinh

ELAHiEES IdHiEAKAU, Korean Allowance Unit)d ARIEIESHE(KCU,
Korean Credit Uniy)02 R} AAHA SoEo] AE= AT Ay
270 9FAR] UZAH(KOC, Korean Offset Credits) 02 FREEZ 7149
ESG 791} W7o gAY 24 59 AH-SEAAE B Ao 3oj= ofof
4 ¢ dorE SRS o ORE S5k A2 S5

10 ASFAAIITFE(1CO-eq) ORFelE: 180 AYeh= e Tokal, KAUS
KCU ¥ KOCE 5¥et HiEd a8 Zi=rt wehx gase] 243E oliefetitlE
Foz AXlSHE ol Fd gaHiEd AOlA 7=l KAU, KCU, KOCo HE&
7HE mefdd 4= Stk

1KOC=1tCOz-eq, KAU=KCU=KOC
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SAES OJSIAECR BIRHH: WS oUALks SR BB A
Bk QAR ARLS] o BIHAIERH(C0)S BEIHAHD
OPIBIRLARIE(CO) = BATREH(C) X 44/12

ERAAIA) L9 KOC23-2571 239119229 71&02 14,50090] S71=2 7125
Rom 23E3ERY o]F VHHES U7 "R Y= 14,5009 Vo= It

41) 5% o179 A 7k okdE 710 R EEAFGL dieH Ex AUFAAL Aua A 30
2 A AF2 5AAR ol&HI e FHE FHAF EXNFEAZA= 7[R (623)2E EREHL
PATE A EAHEZA Eo A= @AEH S EXol&o we} (2200282 EREHIL S

42) A 2A7IA FE ZHE. (23.11.22.). https://tips.energy.or.kr/popup/toe.do
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1KOC=14,500¢

4719 A2 e Bl =EE gavEe 285t o7l Al %ﬂiﬂ%ﬂl I‘HOP
o SRS SR A TAHERA RS Vo R RARE A F 1%
2 UERTHE 3-200 2. ol B3 EXNEA S 285 ?H 1% 2, 52404
ol] w3l 308%1 (2.44%) = A B7HE Aol

g A ol AN =ABHERAEE SO 24" gl
23.76WhCE OV@EMZW%_% Ak 87.129THCO,0 2 BAEQIt ol &
ﬂx} oF 453777} A7t wiEshe oitsietka] sidshe ol sid4)st, ezt

<& S5 oF 2,546‘1%4146)4 1.788°] gk oilslEas TR A%
A|g2] AN sl tks AL 2nRit:

AN

(B 3-20] TAMESZXIER EXIISXES] SAXE 2| Hw
TR C(HIRHC), CO(HHPHCO,), WHHIDHR)

. EARYEHHERI=(B) BER EXmEXI=() ®)-L

C |CO| W % C |CO| W % C |CO| W %
A 219 804| 116594.04| 923%| 206| 754 10937147) 866%| 014 050 722257] 057%
ZHIA| 338 12.39| 17963447) 1422%| 323| 1186 17191762 1361%| 015 053] 77168 061%

e 839 30.75| 44587325| 30b30%| 840| 3081 44681060) 30.37%| -0.02| -0.06| 93736 -0.07%

QLA 290 10.63| 15418051 1221%| 287| 1052 162,536.80| 12.08%| 003] 011 164962 0.13%
TFA| 120 439) 6363218 504%| 118 434 62931.03] 498% 001 005 70114 0.06%
rSI=N 5701 2092| 30331363| 24.01%| 543 19.92| 283847.23| 2287%| 027| 1.00| 1446639 1.15%

S 2376| 87.12]1,263233.08| 100.00%| 23.18| 84.99|123241385| 9756%| 058 213 30,819.23] 2.44%

43) BiEEAE HESHE. (23.11.22.). https://ets.krx.co.kr/main/main.jsp

44) B A+ Hed @At B4 *]7‘40 71E02 HES 7HFo2 gAAHAGAA Y 71E HEAdo]
Fu& olg AMolut EA AFY FXo] HIE F&s5k= Hd AT ik

45) AR B ERFE(2023.3.24.)00 ‘I}i‘ﬁ Az FWAT 15,000km 7|Eo2 582 147F 147
Hi&Ste oAk Al 2 1.92tCO Y

46) =Y AR d% E4 SHo|A]. (2024). https://www.bigdata-map.kr/datastory/new/story_54



B AlAk A7, B4, $7, SHL A, A 5 AAGIE TR o
Pt 8AEo] V|FHIsle] oY F ShiQl ojiskkag BAFOEM Y|THsE
St Flofshs MElzolet. IPCCOIAE LULUCREAONS, EXjolgst 2 9
e Bl A, B4, 24 BEEFUOR BT Uk o B Al BaES
ApsE A5 G719 JEAge] HE B 4T BS DeSIES W, BaEH)
o %8 Q4% I 4 YH(TH 3-22) F)

Wood products can store
carbon and can substitute for
emission-intensive products
such as concrete

Growing forests

remove carbon
from the

atmosphere.

Fires and decomposition
following disturbance events
release carbon into the

Bioenergy from
forest biomass can
substitute for fossil
fuel energy.

EX 1 USDA(2023), p.2.
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(B 3-23] M2EE QM EASAAIA (tC/ha/yr)
e e 2 =X
FNECT 1.98 2.66 2.36
B 24 EtASs Y &F
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AT A3t 20204 71RO U7 B BAT A% SAFFTE 321,374:C/yro
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Fgo] oFft ZrASHAITh ThA] J7FeldA AAF o 2= oF 1% 37IE A= YEhith

AAA], AL, AL, S, QA9 'hAZSRFS 7hAash Aoz EAEQI. 1
AA9  EAZSEES 20008 20,141tC/yr, 20108 19,915tC/yr, 20204
18,769tC/yr&, At 209 7t ©AFSgo] A& Ao HAAH R oF 7% a
3 Aog Ytk AR BASSEERE 20008 16,010tC/yr, 20109
16,534tC/yr, 20204l 15,006tC/yrZ, Ad 204 7t e-Ag<afo] S7lolt Azt4st
WA AAF R 6% AAR AoE BAEQIY 450 AY ©§AEST das
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= 2000 20104 20204
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A 326,579 324,178 321,374
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A

Study of the Ecological and Environmental Asset Inventories and
Value Creation of the Mangyeong and Dongjin Rivers

Joungyoon Chun - Namjung Jang - Youngeun Choi - Raeik Jang - Hajin Jo

1. Research objectives and methods

B Research background and objectives

The Mangyeong and Dongjin Rivers form the main river ecological axis in
Jeollabok-do, South Korea, providing habitats for wildlife. Despite its high
ecological value, various development projects have been implemented in the
area, resulting in a decline in the ecological value and quality of ecosystem

services in the region.

In accordance with the policy for the balanced development of rivers for
nature and human society, as recommended in the proposal "Value Creation of
Ecological and Environmental Assets' in the 8th Jeollabuk-do Governor's Pledge,
we aimed to inventory the ecological and environmental assets of the Mangyeong
River and Dongjin River, conduct an ecosystem service evaluation of key assets,

and propose a plan for ecosystem conservation and value creation.
B Research scope and methods

First, we analyzed prior research and policy trends related to ecological and
environmental assets and ecosystem services promoted by the international
community, developed countries, the Korean government, and other local
governments; then, we analyzed cases where ecological and environmental assets

were used to promote ecosystem services.



Second, we interviewed experts in a focus group to collect their opinions on
ecological and environmental assets to be conserved or utilized, and the
direction of policies to promote ecosystem services. Using this as a reference,
we compiled a list of ecological and environmental assets in seven cities and
counties (Jeonju-si, Wanju-gun, lksan-si, Kimje-si, Gunsan-si, Jeongeup-si, and
Buan-gun), including the Mangyeong and Dongjin rivers. We also evaluated
ecosystem services in the categories of carbon storage, carbon sequestration, and

ecotourism.

Third, based on the inventory of ecological and environmental assets and the
assessment of ecosystem services, we identified strategies and tasks that are in
line with the policy direction to improve the value of the ecological and
environmental assets and ecosystem services of the Mangyeong and Dongjin

Rivers and proposed institutional improvements to meet this objective.

2. Conclusion and policy recommendations

B Trends in policies for ecological and environmental assets and ecosystem
services

The international community and Korea classify and evaluate the ecosystem
services provided by ecological and environmental assets and use them in the
policy-making process. They also manage ecological and environmental assets
and ecosystem services and operate the payment for ecosystem services based on
the Biodiversity Act. They also use an ecosystem service analysis model to
evaluate the ecosystem services provided by the region to support policy

decisions.

B Inventory of ecological and environmental assets and results of ecosystem
service assessment of the Mangyeong and Dongjin Rivers

A total of 2,318 species were found in three cities and counties (Gunsan-si,

Iksan-si, and Gimje-si) along the Mangyeong and Dongjin Rivers, including 34
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endangered wildlife species, 35 protected species, 152 species subject to export
approval, 23 national climate change indicator species, and 31 endemic Korean
species. Many birds were found in and around the mainstream of the river, and
there were many species discovery points around Geumgang and Geumgang
Mountain range(Jeongmaek), Mt. Moak, FEunpa Amusement Park, and Mt

Cheongam.

Six cities and counties (Gunsan-si, Iksan-si, Gimje-si, Jeonju-si, Jeong-eup-si,
and Wanju-gun) along the Mangyeong and Dongjin Rivers sequestered a total of
23.76 million tC of carbon with an economic value of KRW 1,263.2 billion. This
is equivalent to the annual carbon dioxide emissions of approximately 45.37
million passenger cars (1.78 times the carbon dioxide emitted by the 25.46

million registered passenger cars in Korea).

The carbon sequestration of seven municipalities (Gunsan-si, lksan-si, Gimje-si,
Jeonju-si, Jeongeup-si, Wanju-gun, and Buan-gun) along the Mangyeong River
and Dongjin River was 321,374 tC/yr in 2020, representing a total decrease in
carbon sequestration of 5,204 tC/yr 2% decrease) over the 20 years since 2000.
Using Flickr data to evaluate ecotourism in the seven cities and counties of the
Mangyeong River and Dongjin River, we found that PUD values are mainly

concentrated in natural and cultural tourist destinations.

B Strategies and tasks for the conservation and use of ecological and
environmental assets and ecosystem services

Based on the data collected from expert interviews in a focus group and the
results of the ecosystem service assessment, we present strategies and tasks for
conserving the assets of the Mangyeong and Dongjin Rivers and using them to
improve the development of local communities. The tasks are as follows: 1)
evaluate ecological and environmental assets and ecosystem services and establish
a decision support system, 2) identify the areas to activate Jeonbuk-type
ecosystem services, 3) promote value creation by increasing public awareness and
private sector participation, 4) promote the conservation and resilience of

ecological and environmental assets by designating protected areas and nature
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coexistence areas(OECMs), and 5) establish an education and support system

through the cooperation of local governments, experts, and NGOs.

B Policy recommendations for ecological and environmental assets and
ecosystem services

Through cooperation and role-sharing between the central government and the
Jeonllabuk-do, an inventory of the region's ecological and environmental assets
should be established. We also propose periodically evaluating the ecosystem
services provided by the region's ecological and environmental assets and
promoting projects that can maintain or enhance ecosystem services as regional
development tasks.

Ecological and environmental assets, Ecosystem service, Mangyeong Rivers,
Dongjin Rivers, Inventory, Ecosystem service evaluation
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