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Abstract

School greenspaces, like urban parks, are accessible urban green areas that provide various ecosystem services,
including environmental education, carbon reduction, temperature mitigation, fine dust reduction, and landscape
enhancement. Despite these benefits, previous studies on school greenspaces have mainly focused on students’
psychological responses and user satisfaction, while quantitative assessments of their ecological functions remain
limited. Recently, declining school-age populations have increased school closures, particularly in regions facing
depopulation. However, due to insufficient information on the ecological value and functions of school greenspaces,
these areas are often repurposed or sold, posing a risk of losing important green infrastructure. This study quantified the
carbon reduction function of school greenspaces in Jeongseon, a region with high depopulation risk and a large number
of school closures, and explored strategies to enhance their performance. The average annual carbon uptake and storage
of the study sites were 0.58 * 0.07 t/ha/yr and 9.98 + 1.78 t/ha, respectively, which are lower than those of other
domestic greenspace types. This is attributed to low planting density and the dominance of small evergreen trees with
limited carbon uptake capacity. Nevertheless, school greenspaces offset 11.5% of Jeongseon's 2030 building-sector
reduction target. Enhancing carbon reduction requires incorporating high-absorption species and transitioning from
single-layer to multi-layer planting structures. Considering future school closures, converting impermeable areas into
greenspaces could further strengthen carbon sinks and improve community well-being.

Key words : Green infrastructure, Carbon uptake, Net zero, Planting structure, Multi-layer planting

1.M2 E9do] AT Al A7 WiETFY] 80% o1
< 225t (Hoornweg et al., 2011), 7] SH3te] 5

71 S 3= 2140171 S0l JIF7F A A 7P Azt 8 Yolog AZE 1 QU A9 LAVIA HlES &
4 A F s, 2, A 9 AL dutof] 24 ol7] Y5liAE AE oA &8 WA, A=A B
orefet Y19-& skl )it 9], A=, A}t 5 vl a g 9] Mol @ E| 2[R, o] = 7|7t k-

Received 1 December, 2025; Revised 15 December, 2025; © The Korean Environmental Sciences Society. All rights reserved.
Accepted 16 December, 2025 €0 This is an Open-Access article distributed under the terms of the
*Corresponding author : Park Hye-Mi, Department of Ecological Creative Commons Attribution Non-Commercial License
Landscape Architecture Design, Kangwon National University, (http://creativecommons.org/licenses/by-nc/3.0) which permits
Chuncheon 24341, Korea unrestricted non-commercial use, distribution, and reproduction
Phone : +82-33-250-8345 in any medium, provided the original work is properly cited.

E-mail : phm@kangwon.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.5322/JESI.2025.34.12.811&domain=https://journal.kenss.or.kr/&uri_scheme=http:&cm_version=v1.5

812 arao] - AEA - o

=

AR 271 B asieh, olo] Aol vlwA
118 Zvlo)q Bedon B anks A
EASA7E T Heke 2 FEm gjrt, A%
Aol A B Bl 7] Fo] ol4tsher
o= g4 wuk ohet i) Ast, A4

Brjopy 221 A A oFd £ thoFst e
Bojel, 30, 712 ol
Fot 0w EAo] £

wd

M o

o g ol

o M rjr ot = off
rr
)

¢

Nl B N oof > o
o N2
>
ol
2oy
N
olr
i
o
[o}
o]

=
El
I
)
O
I
Y
ol
o]
0
Olv
_|_,

ﬂoﬂ/\i = i)
1998; Escobedo et al., 2010, Nowak et al., 2013,
Vaccari et al., 2013; Dorendorf et al., 2015; Jo et
al., 2019b). Pl= EA=2]E] AXF SAFEE oF
25.6 Mt/do] 2 (Nowak et al., 2013), &HF TA|
9] HA 52 TAZ} HiET ©A9] OF 1.1~6.2%5 A
A5t tHEscobedo et al.,, 2010; Vaccari et al.,
2013). o] Qo FREF, ASA| B A7 TAF
Ho] FHA TG SAAGTF2 7V 59,8 t/ha, 38.5
t/ha @ 28 t/ha?ltHDorendorf et al., 2015; Jo et
al., 2019b; Lindén et al., 2020). ©]2} Zo] A]5X2]
o] &4 Gt thet A4S AR ZAl=A] A
At Fd3 22 i =25 FAHLE F3Eo] o=
74 o};__ HO] oh:]-

Stu=2]= oA F-8oHA HE 7Hsd =48
EAEARA, B0l vl 1 727} FEANE B
A A Mo 12 A Eaxsta §lok. 3L 19994
HE A Ao] stue 2AAGS APl o=t diF
A FAE GA S7FSEL Q= AFFOITHKES, 2014).
7id gt @9 o] B Gy F-Hof Hsf AlghE
A 5= Lot A XA 2pof A st
2 7]ofste & E A5 7k 4= gl TLo] gk
=2|= AW

SAEH I 75‘—9'— é% JAAAZ 4= Q= AAHES BF
Sk giok ey st a] i AP AS(Lee and
Kim, 2005; Kuk et al., 2008; Lee et al., 2009; Jang
et al., 2009: Jung et al., 2010; Son and Ha, 2013)
o 2 st=As} SISl A2l A% 2 AAY I
Fof B2 Gl FEsta gloeH, o592 gAAZ
aIto] it A= AR Aol oy, 4R A+
oAM= AXRJE B3P 2AHIX S -85t

27} AHA 0

Feutet stw=z] o] 7AE oF 1% 7,500
Hrlstom, olo] JFe '1%
SAaA7S moket A A
(Yoon et al., 2008). &t OH%
ol 719kt 7px] g 7ol 1] 2
o] &4 % 7551 AEfA 7]%%
544 sk o 1ﬁ welr},
ZL A|odo] st se Y 4
lf?;‘ | 74458 21 9]t oo whef 337
At &g 7ro| =8telS nhedsto], §
, - 5 ThFeh WAl 9] st 2t &
F2 ATHMOTS, 2025). L o] gt
WEAH O] F4F Hol, sfeaAlo] L
15t mA =G ol A Qi xet Fas oL Ast
27} Stk whebA] stz o] §AA7t avkE
B qHEohs AL EAEA] Ao S 1
of, % o7 Stut W EE e S22 A
IAIsHL o] 5 HESHH Mz Z-8 et
LA o] 8% 7RI E 4= Qlek oo 2
T2 —314% A2 ek Hw o] = #
l_-;_ ]__TL &]11— M/\].g}_]—/_ 1 E]-/\i‘_
Qgstel ool A1 XS] BaAT
Fo A AL E=A1E A Sk Aol &
AT e lt°ﬂ n 2%t st =] o] gz HH
= AT &8, st AAAR 24, ¥ Y

TS BASY £-8% AHEA B8 Zo

= 7|Hetet

"T
o N
ko ;
rO
ofN 12
_O'L
i
N

re

-+ o
> g Mo

>
2N Ry

e

1o

>

319
2

L)

o °
o

e
rE
B
18
b rt
mR
é

P
oz fu
fr o, -
%
El of
H

)

=
=
K
ridl

ol olt

It
2
flo

&

rO
H
FSE =
ot

i

Ir 1o gy
ool
}Hlo

mlm

A

AN

1o Jo B >~ N (E oo rE 2 oy
o
S

N
Sk

2, 2z L u

2.1, A Btmisn| MY

=

>,
<l
Ir
N
e
lo 1
RO i)
-3
N
i[n _
1ol oL
q
- O}m
oy ol
-?h el
i:
2
J =
§n =
NEI S

i
:
o E
ol >
£
o
o,

ofy

B

ol

)
K

Ho ofd
N
ie)
0,
R i)
)
El
rr
re
-
fu)
o
=
2
2
_E
iR
e
AN

tlo o riz off

]_

o
0%,
B
N
ae)
o

ol

el

ol
ST,
He,

kl

ol
o T
El

r2 oo -

g etae g Yol =
2 7se 25t

SHHA|(Lee and Lee, 2023 MOE,
AL EQ0] o8 LS A+

B



A 4B A skt A o] AeA A E 2 Bk SaAZ)

]

THoR 813

(_

angwon State

seon
f\ﬂ 2

oA ekt Az APAE DA A 51 A RS AN O, RE FRE FAD UL 5

A% AT VY B A S AGS AL, 0, 4 1EE A40t] ABE fAsAn, 197, 2

9%, o, Y 59| £olATHKES, 2023). 20248 AR AREL HwAE 42 UE, W, 37 72,
IE BT pALu =T, WA BUIAE LS BT AU 5 Aol 224 S 44

SH 1670, 25 Ash 27 34w, F9E o) Bl @ BaES U AYFE AFAE 1% AR

2, BEW AR} AR Gon, o] e 2 BBk

FSWet DEHWI 5L 24 el FEahe 4ol

tHJeongseon-gun, 2024). °l€ 1l=otH, HA 2.3. EtAz|Zt 23} AFA

ol F 20749 stasA7h Rashs Aolgiet & stz AAsBe] ead 575 BeksiA

AFof A= o] F B nddy 5o Af-2 Hol B Z3}7] QM s 7t W 2|do] ARFEAL T1H

@ ) LS ALK 27709 HLRAE HE BTN g g Aepae Hasto] HleAGT = EAS

HR AR e, ) B0 BAES U AP A A e, AT 5 A

7ol 4olet ASBolt e Ftel AR LS 248

2.2 susx g She AL B e 078 opIT 4 YUrk. e, 2

W52 E 20259 =ol5el % AAlst Ate =S EAES dde R e 5 3
o, B2 AA Yol Exsle E W= FHES XA d(Jo and Cho, 1998; Jo, 2002, 2019, 2024; Jo
sttt =59 —erl 5_/\]-5*%— 5, T 9 292 and Ahn, 2012; Jo et al,, 2013, 2014, 2019a;
7, , T AL 2 o] A= E Table 1) st =AE $EhAf 2-85l0], =29
ste }7] Qs A }'X}E()ﬂﬂ] B 574 ol iRt A SA5s 2 AYFE AT &, EAISES] 2



814

Bpao] - EA -

o4 - o] %]

Table 1. Equation sources of tree species used to calculate carbon reduction

Species Diameter range (cm) Reference
Tree Abies holophylla 5-19 Joetal., 2014
Acer palmatum 7-27 Jo and Cho, 1998
5-20 Jo and Ahn, 2012
Chionanthus retusus 3-17 Jo, 2024
Cornus officinalis 3-15 Joetal., 2014
Ginkgo biloba 6-31 Jo and Cho, 1998
Lagerstroemia indica 314 Joetal, 2019a
Pinus densiflora 5-25 Jo et al., 2013
Pinus koraiensis 5-31 Jo et al., 2013
Prunus armeniaca 414 Joetal., 2014
Prunus yedoensis 5-58 Jo, 2024
Taxus cuspidata 2-15 Joetal., 2014
Zelkova serrata 6-34 Jo and Cho, 1998
5-28 Jo and Ahn, 2012
General hardwoods 3-28 Jo, 2019
General softwoods 5-31 Jo, 2019
Shrub General hardwoods 0.4-4.0 Jo, 2002
General softwoods 0.4-4.0 Jo, 2002
ZHE TR ARSI E Soff AT AF IR 5.7%), B (Pinus koraiensis, 4.9%), RWUFH
dol, 8 SHASEA S5 HAE 4SS Fu27 (Prunus spp. 4.5%), =3V Ginkgo biloba, 4.2%),
F= TYAAE diYdsty] AT 83 245 FEWHAcer palmatum, 4.1%), 2P, densiflora,
ot AgRdo] 1557 2 £FE2 I S5 4.1%), AU (Abies holophylla, 4.1%), S
(Kim et al., 2004)= =85t 54 vt 449 34 (Platycladus orientalis, 3.5%) ¥ “E|UZelkova
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Fig. 2. DBH* distribution of trees in study sites.
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