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ABSTRACT

As climate change issues intensify, the importance of green spaces, a Nature-based Solution (NbS), is being emphasized
for urban climate change adaptation. This study analyzes the carbon neutrality effects of the historical landscape forests of
Seolleung and Jeongneung, large green spaces in urban areas, using the i-Tree Eco simulation. By doing so, the study underscores
the significance of maintenance and management from a climate change adaptation perspective. For the simulation analysis,
an inventory was established based on field-measured tree monitoring data of 10,643 trees within the study area, linked with
climate data from nearby weather observation stations. The analysis results showed that the trees within the study area annually
reduced air pollutants by 5,400 kg, stored 1,260 tons of carbon, and sequestered 98.23 tons of carbon. Additionally, since
the study area primarily consists of forest species, it was found that it can secure relatively higher biomass accumulation compared
to trees applied to street trees and park green spaces. This emphasizes the need for maintenance and management of historical
landscape forests as urban resources that can contribute to national carbon neutrality due to their high forest structure integrity,

in addition to their heritage preservation value.

Key words: Carbon emission mitigation, Carbon simulation, Climate change adaptation, Urban green space
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Category 1 Category 2 Inputs
Nation Republic of Korea 1. i-Tree ECO, USFS
County Gangnam—gu/Samseong—dong
Location Population 40,425 USFS9] i-Tree Eco= EAE7F $89 AA) 9 =3} 3
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W Ao ol FRA ALE 23 2 wUHY Ho|
Eg}0l(Field Data Collection Manual)& St gtk

i-Tree Eco AJEHo]d ZRA|20L Ay mEle 7]&A
(i-Tree Eco Field Guide v6.0, 2019)5 Z3] EXsiL
itk NRS(Northern Research Station)oA] 7=
UFORE(Urban Forest Effects)2d& Model A~E7FR] &
5712 2+ TAIY H2(Model A), A FLAH713E
HiE(Model B), gaAd 2 A(C), di7led &4 A%
(D), ovA] BE(E) o2 EREct 7 2de @ AS7|5
5 BUE R dVdA] FH 73HelEHE AAIs 8
A EAE 2ot 8 W Y IS AR &
9 PR gandg 4 A, d7eA9Ed AdE 48
2 Model A, C, Do| Zg&=h

Model AL ©h9] £29] HHAR|4(Leaf Area Index,
LANE Abgalo] AUAS $3017, B9 20| AZFFS
Htgsto] HioleuiAS sk HERN FF BUEPS
o S 489 F 7Y, 8 U5, 42 A% o
v Aurt a7Ec gude A 48 4uE daw
(Crown Light Exposure, CLE) Ztol wt 7188 = b
43 Awen) wpale Hesi

Model C AME® |8 4-20] Ax%e Hlo| oo} 4
=5 A g B A ZdE EEste] A7t v A%
4 AP|gke FYoks Zdolrh p&o] IARY A, dFL
2 220 ZAH AR 9 Ao gt if7] o2 e

=, oY B WSS B Ao R Rtk BEX
ol 3ol WE $EO upo| oA HA} HAFS 93 A=
S HPolWAE 7]Ee R 0.589 HAAS7L A8H
SaAgFE ¢80 Fche oA dujst, 4
5O AAES HHET A7t & gaAdTe At gaded
o7 2%t} & JEES vl ndas 2855 A8
0.83cm/yro] E&{11]=3leH, 459 43 =24 4%
= 9Jaff CLEo] ¥tg= it

Model D= A& RUERHORE T £59] 2E(03), ¢]
ASRHSO,), oAEFEA(NO,), YAEEA(CO), mIAEA]
(PMz5-10) AZFEIE F743lt} O;, SOz, NO; 59 724
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100
80 A
DBH Class {cm)
60
9 Bl 0-76
e 7.6-15.2
401 B 15.2-305
N 30.5-45.7
20 1 B 45.7-61
B 61-76.2
Bl 76.2-91.4
0 : B 901.4-106.7
& of A A o Q& > A @ B 1067-121.9
o > {\{Nz(’ 0\@9° O &@" ® ooé\f @@@" 1219+
2 & & & S ‘g,(\ &9 & 3
\,bq’b“b & d_\@é@ XY p /s\\é\o & /ﬁ,boé’ 6\’6‘\ e
{ N
«©
a8 4 $3% 5INY 2E
2 +5% HHS L goi
Species Tree Numbers Population (%) Leaf Area (%)
Japanese red pine 3,745 35.2 19.3
Japanese Alder 2,015 18.9 29.9
Oriental white oak 1,828 17.2 29.0
Monglian oak 715 6.7 10.0
Sargent cherry 520 4.9 6.6
Korean mountain ash 650 6.1 1.1
Japanese snowbell 520 4.9 0.2
Bao i 260 2.4 2.3
Sawtooth oak 65 0.6 1.2
Giant Dogwood 130 1.2 0.1
Chinese magnolia 65 0.1 -
Quercus crispula 65 0.1 -
Asiatic sweetleaf 65 0.1 -
W i o] ' AR-AY W 7] edEd Al oJAk18HS0,)300.3kg/yr,  PMyy 884.4 kg/yr, PMys

Zlfele Aow B 4 gtk guze AL eun
(29.9%), ZEHLFRH(29%), 2UF(19.3%) &= A
(3 2). 5 ZHPER0] 5L 3¢ gudol drlea8d

AgaEet gz Ave] A3 vjFshs A¥AT{18]7}

Eag vk o], A Efel FasHA A48 Aoz o
ey
2. li7|2gE=E M

NEHT dABY o £Be drledEae A o
5.400kg/yr AZSIEOR, Y YABIEL(CO)169.4kg
/yr, 22&(03)2771.1kg/yr, o|AF&-A(NO,)1237.2kg/yr,

53.8kg/yr7t AAEUKHE 3). d7| LG22 it +59
AL F2 o FH F& 713 GJ3f o]FofA|n, o|2H
7] Z50] ozt e F=d9 ghito] AdE. F2Hd 22
LR 50 ] FE7IE AR fiFEe 7] 2
A @t HAY, Blo] A Wi AgEs19]. & g2
HAS 7R 5 5 AdHdeR &2 trleded
Aans 7|dg & ok AT IAEE W =%
T WM B2 drIedEd A 5 LIURE
1.62ton/yre] Aeo] ARJAHI. Lupre] ZiAlee
AR by o] 16.3%p 22 v, 54.9% ¢ W2 4
HAS 7L Qo] A Wl 5 F 7F ol d71edE
A AT Zo= Aot b, o] 5 At F A

Hu rlo ot

2L R
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(species) LJae] NO2 o3 =pM10 "pM2.5 8502
Japanese alder g
Oriental white oak g
Japanese red pine  pre—
Sargent cherry  p—
Bao i
Sawtooth oak =
Korean mountain ash I-
Quercus crispula |
Japanese snowbell |
Giant Dogwood
Chinese magnolia
Asiatic sweetleaf
Mongolian oak
0 100 200 300 400 500 600 700 800 900
(kg/yn)
O 5. 3% o7t iU QEEE MEY
E 3 34 A7t tUQEESE MUY
Species Population(%) | Leaf Area(%) CO(kg) NOo(kg) Os(kg) PM; s(kg) PMio(kg) S02(kg)
Japanese red pine 35.2 19.3 32.7 239.1 535.5 10.4 170.9 58.0
Japanese Alder 18.9 29.9 50.7 370.1 829.0 16.1 264.6 89.8
Oriental white oak 17.2 29.0 49.1 398.5 803.0 15.6 256.3 87.0
Monglian oak 6.7 10.0 16.9 123.4 276.3 5.4 88.2 29.9
Sargent cherry 4.9 6.6 11.2 82.2 184.0 3.6 58.7 19.9
Korean mountain ash 6.1 1.1 1.9 14.2 3L.9 0.6 10.2 3.5
Japanese snowbell 4.9 0.2 0.4 2.6 5.9 0.1 1.9 0.6
Bao li 2.4 2.3 3.9 28.2 63.3 1.2 20.2 6.9
Sawtooth oak 0.6 1.2 2.0 14.4 32.2 0.6 10.3 3.5
Giant Dogwood 1.2 0.1 0.1 0.5 1.1 0.0 0.4 0.1

A3 g7|egdEdE=2 Os 0.26kg/yr, NO; 0.11kg/yr,
PMio 0.08kg/yr, CO 0.02kg/yr, SO, 0.02kg/yro] A=
o] Og7} 7P Wokom, PM,si= o)u]gh Azisko] SRl
o3tk

3. BA& XMF A Az
FE2 wid AdEetel wet g Aslo] gi7] F g

£ Azst, Aol 2242 4 Y Bae 5 2719
A7yl wet Z7tslA "k $Bo| mARAU RHjstA] =
H Aol SHPY BhA] tiFEo] 7] FOo2 AYEE

7] Q2o JHAE B A 5 IAF Al HEEE
a9l k& UepdtH24]. i-Tree Eco AlEdold Axt,
A AT IAdHE W 452 A7t 98.23tong] ©4E
Azjet, 1,260tone] ©AE AR sl AR IA=EHUHY
(% 4). A7F ST 2533, 7ton/yr), LUt
(209.6ton/yr), AUE(195ton/yr) 4oz AAEO
o, 2= & SAAREY oF 42.4%2 71SE
AAZE Bl 93t AR AZF gavlE ARES 2023
d 7|& A7t g4 vi&sF (2,113,104ton)[21]9] ¢F 0.06%
2 A ol AdaTH22]94 JAE +EA 7=
9] 9 5 gAAzEF 0.095ton/F oiH] 24.2% W
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(species)

Oriental white oak [
Japanese red pine [
Japanese alder |l
Sargent cherry |
Mongolian oak [§
Bao i §

Korean mountain ash

Sawtooth oak

Quercus crispula
Japanese snowbell
Giant Dogwood
Chinese magnolia
Asiatic sweetleaf

0 100 200

a8 6. $5% @2 B HY 2

AN

2l

0.118ton/Zgon, the] 22 eraza|ake 0.007ton/Z
tjy] 28.6% WS 0.009ton/F2 AFHE|Lh T 4=
A A dA W @ S A ZHES gy
41.2% o @otor, AQsE YAl 71247 SR
H|wale] 34.62% ©f WRTHIE 7, 8). SaZejeke =UA]
712 din] R Ehaet Agart 47 42.8%, 20%
o W2 Zod IRIECH22]. A W FEee &

7} SRS, YA 7h2ar HEee H$- oF 57%7F uﬂE}
AFolotz =it detaFoloks YAAErE SYet
FR Fud 24U o AuRer 22 7et Jgao] ¥

FEI

4 438 A7k B4 N 2 A2l

ES

Species Carbon Storage | Carbon Sequestration

(ton) (ton)

Japanese red pine 32.7 239.1
Japanese Alder 50,7 370.1
Oriental white oak 49.1 358.5

Monglian oak 16.9 123.4
Sargent cherry 11.2 82.2
Korean mountain ash 1.9 14.2
Japanese snowbell 0.4 2.6
Bao li 3.9 28.2
Sawtooth oak 2.0 14.4
Giant Dogwood 0.1 0.5

Carbon Storage  ®™Carbon Sequestration

300 400 500 600
(ton/yr)

3 of 20} 2 Thi Aol Hl[23]8 v glo], £ AT

Az Adegdel freigt At FA = U
V. 32
H J7L i-Tree Eco A|EHo|de B3 A2AS It
Hde t71eded AdE deo] g4 A 9 49
Fe APt Algdlold 23tV gaEEe dtt

5 4ton®] 712 FEAE AAs, 1,260ton] BAE A%
st 98.23ton?] ©AF AE|shs A2 HE. o=
A7 AA W 7R 2 T =2 R o AR
Ao 20239 71& A7 e HjEEH2,113,104ton) oE|
0.06%%5 A7t 2oz A=A

AT ] $EE g ARERE d3dH22]
0.095ton/Z thH] 24.2% WS 0.118ton/Fgom, T 4
2y gAaAggke  0.007ton/3  djH] 28.6% W
0.009ton/F2 APFHSIE ol APAT9] A<l 4
Al 71257} tH*PXIPJ A 3 As/gEoll Wi A2
o|QujA ZHERS HO| AHoZ BT} 4 9lgir)

AT+ANE 78’.7::0}0?], TA U guEd =xT7ke 24
e 225 2 WLEEd A WA ot &
IR HED o Uk A, eEl R gaxdTe

rlo ik

Pl o 220 238 vt 2w Rk o
7] 202 AIEEE ofo g AoJE 2= Qo] 2 AMEE A
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(ton/yr)
0.160

" Historical landscape forest ®Suwon-si street trees
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o

OB 7. AR 2 42 MaE EaRTE

= oo o

Miml

A FAIstofoF A& Ql g Aol 7hssiet{24]. E3,
a2 F27o] oF 20cm oY wf w4 F4 % fi7le
e AFERE 71U = A7) AT G
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