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Abstract: Namsan, Seoul, is located at the most densely populated area in Korea and is subject to ongoing
anthropogenic and natural disturbances. The large Quercus mongolica forest in Namsan holds significant ecological
and conservation value. This study monitored a 1-ha (100 m x 100 m) plot within this forest from 2017-2023 as
part of the Korea Long-Term Ecological Research, which aims to provide baseline data for the ecological management
and maintenance of urban forests. We analyzed tree density, mortality rate, recruitment rate, breast height area (BHA),
diameter distribution, importance values, trunk health status, and tree decline rate. Over the study period, 23 trees
died and 5 young individuals were recruited, yielding annual mortality and recruitment rates of 2.2% and 0.5%,
respectively. BHA decreased in 2019 due to decrease in density but subsequently recovered. The dominant species,
0. mongolica, was normally distributed, with the highest tree density in the 20-30 cm diameter class. Although the
tree decline rate was steadily increasing, the high density of the small diameter class of trees and the prevalence of
"alive and standing" trees indicate that Q. mongolica is likely to remain dominant. In conclusion, despite ongoing
disturbances, the Q. mongolica forest in Namsan demonstrates a high potential for sustainability. However, continuous
monitoring is essential to ensure the long-term maintenance of Q. mongolica forests in urban areas.
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Figure 1. The location of LTER (Long Term Ecological Research) site of Q. mongolica community in Mt. Namsan, Seoul city.
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Figure 2. Climate diagram of Jung-gu, Seoul(419).

a: Station name, b: Height above sea level (m). ¢: Mean annual
temperature(°C), d: Mean annual amount of precipitation (mm),
e: Absolute maximum temperature (°C), f: Mean daily maximum
of the hottest month (°C), g: Number of years observation, h: Average
monthly precipitation exceeding 100 mm (black area), i: Monthly
means of precipitation (mm), j: Monthly means of temperature
(°C), k: Humid period (lined), 1: Mean daily minimum temperature
of the coldest month (°C), m: Absolute minimum temperature (°C),
n: Months with a mean, daily minimum temperature below 0°C,
o: Months with an absolute minimum below.
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Figure 3. The airangement of subplots in the 1 ha permanent plot.
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Table 1. Density for living stems in Q. mongolica community and Friedman-Test Statistics

Species Density (stems ha™)

Scientific name (Korean name) 2017 2019*" 2021 2023
Quercus mongolica (A ZU5) 187 176 170 169
Acer pseudosieboldianum (G HZE=1F5) 350 381 396 405
Styrax japonicus (W]Z51LH) 255 261 259 248
Sorbus alnifolia (C2¥U5) 177 177 175 162
Alnus hirsuta (22 2| 5) 16 22 23 22
0. serrata (EFUH) 20 20 20 20
FEuonymus oxyphyllus (3| U5) 52 61 57 12
Robinia pseudoacacia (O}7FAIU5) 6 8 10 10
Kalopanax septemlobus (2+5-) 6 7 7 9
Cornus controversa (215 7 8 9 9
Fraxinus rhynchophylla (33| U5) 4 4 5 5
Maackia amurensis (C+5H5) 2 2 2 4
Magnolia kobus (Z3) 2 4 4 4
M . obovata (ZEE=H) 2 3 3 3
Q. aliena (&Y 1 1 1 1
Others(10) 30 31 29 25

Total 1,117 1,166 1,170 1,108

Friedman Test Statistics x*(3) =8.2703 (p<0.05)

*Others: Prunus spp. (HU5), Picrasma quassioides (28U, Ailanthus altissima (7} U5), Morus bombycis (AHELFEL),
Pinus densiflora (22U, P. padus (15U, P. koraiensis (3YU-T), Paulownia coreana (2-"5U5), Castanea crenata (RPU-5),
Juniperus rigida (=755

Table 2. The biannual change of recruitment rate, mortality rate in Q. mongolica community.

Mortality rate (% year™) Recruitment rate (% year)

Species ’17-19  °19-°21  °21-°23 °17-°23 ’17-°19  °19-°21 °21-°23 °17-°23
Quercus mongolica (A ZU5) 3.5 1.7 1.2 2.2 0.5 0.0 0.9 0.5
Acer pseudosieboldianum (G &) 0.4 0.0 0.3 0.2 5.0 2.0 1.4 3.1
Aria alnifolia (BujuH) 1.1 0.9 3.8 2.0 1.1 0.3 0.0 0.5
Styrax japonicus (W <15) 4.6 1.7 5.2 4.2 5.9 1.4 2.9 3.7
Q. serrata (EFYH) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Alnus hirsuta (222 5) 0.0 0.0 2.2 1.1 20.9 23 0.0 9.1
Prunus spp. (FUFF 7.8 8.2 6.1 8.2 5.1 2.7 0.0 2.7
Kalopanax septemlobus (SU5) 0.0 0.0 0.0 0.0 8.7 0.0 15.5 10.9
Robinia pseudoacacia (O}7FA|U5L) 0.0 0.0 0.0 0.0 18.4 134 0.0 16.7
FEuonymus oxyphyllus (3| U-5) 0.0 4.2 54.1 41.9 9.1 0.8 0.0 3.5
Cornus controversa (ZZU5) 0.0 0.0 5.7 2.5 7.4 6.5 5.7 8.9
Fraxinus rhynchophylla (&3 U5) 0.0 0.0 0.0 0.0 0.0 13.4 0.0 4.7
Magnolia kobus (=) 0.0 0.0 0.0 0.0 100.0 0.0 0.0 100.0
M. obovata (ZE=HH) 0.0 0.0 0.0 0.0 29.3 0.0 0.0 10.9
Maackia amurensis (C+5U5) 0.0 0.0 0.0 0.0 0.0 0.0 100.0 100.0

Q. aliena (ZZUH) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Mortality rate (% year")

Recruitment rate (% year™)

Species
’17-19  °19-21  °21-°23  °17-°23 ’17-19  °19-°21  °21-°23  °17-°23
Picrasma quassioides (2~E|U5) 0.0 0.0 18.4 10.9 29.3 0.0 0.0 10.9
Pinus densiflora (22U5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
P. padus (ASYUH) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
P. koraiensis (AtH5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Paulownia coreana (2-5U5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Morus bombycis (AHEUT) 29.3 0.0 0.0 10.9 0.0 0.0 0.0 0.0
Ailanthus altissima (7} 0.0 0.0 293 10.9 0.0 0.0 0.0 0.0
Castanea crenata (LFU5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Juniperus rigida (=7r5FU5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 2.1 1.1 42 2.7 44 1.3 1.5 2.5
All trees — Quercus mongolica " Acer pseudosieboldianum —
% 3:0 recruitment % . recruitment % . recruitment
g 10 E 10 ; 10
g 3.0 g 30 g 3.0
a 8 a
* 20172019 20192021 20212023 20172023 0 2017-2019 20192021  2021-2023  2017-2023 . 20172019 20192021 20212023  2017-2023
Period(years) Period(years) Period(years)
Sorbus alnifolia Styrax japonicus "y Euonymus oxyphyllus
mmortality mmortali
5.0 5.0 tment 60.0 mmortalit
€0 reerutment g . . £ o et
a 3 a
= 2017-2019 2019-2021 2021-2023 2017-2023 2017-2019 2019-2021 2021-2023 2017-2023 R 2017-2019 2019-2021 2021-2023 2017-2023
Period(years) Period(years) Period(years)

Figure 4. Mortality and recruitment of Q. mongolica community and major tree species of the community.

Figure S. Photos (a) and (b) show traces of logged trees resulting from forest management within the Q. mongolica community

in Mt. Namsan.
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Figure 7. The biannual change of DBH class distribution of

community.

Table 3. Breast height area for living stems of Q. mongolica community.

Species Breast height area (m> ha™)
Scientific name (Korean name) 2017 2019 2021 2023
Quercus mongolica (AZU5) 9.996 9.601 9.821 9.834
Acer pseudosieboldianum (G HZE=115) 1.345 1.497 1.618 1.742
Styrax japonicus (W<1U5) 0.626 0.661 0.706 0.717
Sorbus alnifolia (Z¥L5) 2.835 2.996 3.086 3.104
Alnus hirsuta (22 2|5) 1.238 1.288 1.327 1.388
0. serrata (Z3UE) 2.901 2.980 3.112 3.208
FEuonymus oxyphyllus (3| U5) 0.078 0.093 0.078 0.013
Robinia pseudoacacia (O}7FAIU5) 0.044 0.052 0.063 0.073
Kalopanax septemlobus (&%) 0.738 0.751 0.759 0.775
Cornus controversa (U 5) 0.051 0.055 0.063 0.069
Fraxinus rhynchophylla (&9 U5) 0.144 0.147 0.152 0.155
Maackia amurensis (C+5H5) 0.106 0.109 0.119 0.122
Magnolia kobus (=) 0.002 0.006 0.012 0.019
M . obovata (ZEE=H) 0.008 0.015 0.023 0.031
0. aliena (&3 0.163 0.187 0.189 0.199
Others(10) 0.720 0.675 0.648 0.500

Total 20.995 21.113 21.776 21.949

*QOthers were the same species as above Table 1



230

M08 §A 4+ Uk W 9
S5c¢

1987; Lee et al., 2007 )

32,
32

()
o

> ol
o Ho
=gl
—1J
O.L.
-
o
5
G E‘
m =
N
T
fj e e

2= 9)th(Smith and Hawley, 1986). AlZH 2] A 14
29 5 cm vk HZ oA 20219 A 2023 Ato] tha
A At A AU, U, gjSUE 5 em 1
Fog oE Q)
A AIREe] A F e FAHeRA o %
o] F25 Hol= ezt obd 20-30 em A F

q AR AAE o A

i

=]

—

o

)
ohl

W d
(e}
(@]
=

)
)
o
H

O

—_—

- A ¢

%

i)

Ir

Ty 41

N
Fu
o
o0

REE AR

ol
Koo

|o
il

Y

ol

==

Bt

- = ot

THBarbour et al.,
wollAe <
aﬂﬂwﬁ

N B=

N,
H

0.
L

>
e

=

RS B0l VY B ATREEEDY Yo
g ol FAS WAl o] Belw Aoz weEt

(Park, 2019) 5 cm =g} 5-10 cm 217
WA QPR et glo) SHa 2
Qe LRI ST A2 3AE Ao wew

deelA 7HA

9 THKim, 2016). A1ZH} o] 1020 cm & Ao

So| WARsto] Al WSt Fadt A

o[te] HAFANA o A} T2E Holt ofmEY £F

o] ¢l

o mw
1 RR

o o Aol
o o] FjAIEe] A8 AEs St Wi

A% <
= A WEsh hashe FAZ Bol Ak ol 20174
ZAME A 9 SEele] 24 )

7HA

Y7}
2] Zhgo

Q] 20 cm

o MRS FRFLE, fEUR, ool 1%
SFURSL BUEE 23 ofmBE 4
AR S9luA e Ao werE

Quercus mongolica

12017 ®2019

2021 2023

ree/ha)

stems (t

2-10 10-20 20-30 30-40 40-50 50<
DBH class(cm)
Styrax japonicus

2017 #2019
2021 2023

2-10 10-20 20-30 30-40 40-50 50<
DBH class(cm)

ree/ha)

stems (b

stems (tree/ha)

SEREEEE

Acer pseudosieboldianum

2-10

Quercus serrata

2-10

A1147 A235 (2025)

ZUFR(24.5), FHFUR(180), B
HHLP—r(14~2), 'TH?LH{B.O) o2 EA YERgthTable
4). Aol 20 2= 20179 the] 2023 0] 16% 24
stglom, 20179EE 2021E71A] A &H OB 7FATE B
thA] Z71sge) o] F 201790l|A] 2019 Atolof| 7} 2
a7} el o]|gjst A= ZAF A]7] ©A] 30-40 cm
7ol ot A5 AR S0l WA W2 Ak
vrehgeh Abe] flole jEY vig myo R 2 AAE
o %A T, FA7t adkA = AckFigure 9). F
SREUE 201749 Hiu] 202340 2.0% Z71ElE.o
20179 EE 2023744 A& oz 2748t gt 3
SELRE Aol thopt 47 248 BRHe
& £3¥=0|1(Kim and Kil, 2000; Park and Yun, 2009;
Song et al., 2003; Yun et al., 2011; Kim et al., 2018; Kim
et al, 2021), 2% A4S Bl QB 5150 wo] Aok
S olthYun, 2022). ol 3t YRFLHE] Ay 5
o] §10] Fax] A Leh o shoeich L)
b]-—‘?‘h 20179 thH] 2023 0.5% FFAsI o, gL
L 20179 o] 20234 0.1% 7AsHAch Bujube
201793 ¥ 2021E7HA] Za
2017d X ¥ 2021 7HR] 4
AR BT 2017HHE A8 A7t £4 L A ES0)
A|zko] Aol we A SAbglo] e Aubw, AkeH
MES 5 A7 10 cmo]ste] Hlgo] 7P =3tk
BT A 217 30 emo)o] Al EE2 R
4~59] ZE=E 7H AHs A AEE 2ok o=

o

&
koA
5
koA
El

Sorbus alnifolia

2017 ®2019 u2017 #2019
2021 2023

2021 2023

stems (tree/ha)

1020

1020

20-30

30-40 40-50 50< 2-10 10-20 20-30 30-40 40-50 50<

DBH class(cm) DBH class(cm)

20-30
DBH class(cm) DBH class(cm)

Euonymus oxyphyllus

u2017  ®2019 2017 2019

2021 2023 2021 2023

30-40 40-50 50< 2-10 10-20 20-30 30-40 40-50 50<

Figure 8. The biannual change of DBH class distribution for major species population(5) and Euonymus oxyphyllus Population in

Mt. Namsan.
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Table 4. Importance value of component species in the Q. mongolica community.

Species v Mean
Scientific name (Korean name) 2017 2019 2021 2023
Quercus mongolica (AZU5) 26.0 24.5 24.1 24.4 24.5
Acer pseudosieboldianum (JTHEU5) 17.4 17.8 18.1 19.4 18.0
Sorbus alnifolia (Z¥L5) 14.6 14.3 14.1 14.1 14.2
Styrax japonicus (W SU5) 13.2 12.8 12.7 13.1 13.0
0. serrata (EFUH) 7.3 7.3 7.3 7.5 7.3
Alnus hirsuta (22U 4.4 4.8 5.0 5.1 4.9
Kalopanax septemlobus (&%) 2.3 2.5 2.4 2.5 2.4
Robinia pseudoacacia (O}7FA|UH) 1.0 1.4 1.8 1.9 1.6
Euonymus oxyphyllus (33| 5 4.2 4.2 4.2 1.5 4.2
Cornus controversa (4 5) 1.2 1.2 1.4 1.5 1.3
Fraxinus rhynchophylla (Z39U4) 0.9 0.9 1.1 1.1 1.0
Magnolia kobus (Z3) 0.4 0.7 0.7 0.7 0.7
M . obovata (BEEH) 0.5 0.6 0.6 0.7 0.6
Maackia amurensis (CF5U5) 0.4 0.4 0.4 0.7 0.4
0. dliena (ZHUE) 0.5 0.5 0.5 0.5 0.5
Others (10) 5.7 6.1 5.7 53 5.7

Total 100 100 100 100 100

*Others were the same species as above Table 1

Figure 9. Photos of dead standing and dead broken tree in the Q. mongolica community on Mt. Namsan.
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