Korean J. Ecol., 21(5-3): 589~ 602, 1998

ME BHILAR-S] LS

TRER&H
PR KB B RRHE R R AR

Vegetational Changes of Mt. Nam Park, Seoul
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ABSTRACT

Mt. Nam (265m), a city park of Seoul, was originally covered with a typical deciduous
broad-leaved forests in Central Korea. However, the park forests have been changed due to the
development for various purpose such as the construction of castle wall, road way, broadcasting
station, theater, hotel and apartments, in addition, to thoughtless plantation or alien plant intro-
duction. Human population growth from ca. 100 thousands persons less in that time established
Seoul as the capital of Choseon dynasty in 1394 to ten millions over persons at present,
accelerated the vegetational changes of the park. Mt. Nam boundary in those days of Sunjong
(1908) also was much shrinked as much the range of 300 m distance in the northern most to 700
or 800 m distance in some places.

The actual vegetation of Mt. Nam largely can be classified by floristic composition into two
plant communities of Quercus mongolica community and Pinus densiflora community, four
plantations of Pinus rigida, Robinia pseudo-acacia, Populus tomentiglandulosa and other tree
species, and one mixed forest with native and alien tree species in secondary succession stage (Yim
et al. 1987).

The restoration movement of Mt. Nam toward to the natural condition of forest or biodiversity
is moving now. However, in the movement there are some problems such as the lack of ecological
consideration and the undesirable decision of priority in the practice. A warning should be given,
especially, on the undesirable plantation of non-native tree species restricting the forest succession,
as in the case of southern slope of Mt. Nam. First of all, the most importance in Mt. Nam man-
agement is that the restoration for natural forest and biodiversity should be carried on the basis of
integrated ecological principles based on the site evaluation.

Key words : Vegetational change, Plant community, Species diversity, Site evaluation, Restoration.
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sit Slope Altitude  Slope I;1tter Dominant species SOlln?iE:r Cr)rigt‘;atrelzlc Soil
€ aspect (m) degree (ag;z; in tree layer CO( %e) (a%) r oH
1 SW60 144 17 2 AT} oAU 21.48 10.47 4.70
2 SW65 186 40 5 ARy 49.88 16.20 4.26
3 W 170 19 2 AR AR 14.89 8.99 4.57
4 SW80 167 22 4 OPAA A A 26.52 8.86 4.73
5  NWIO 181 31 5 ARy 25.03 11.67 4.68
6  SW20 136 2 2 oAIES ARG 30.65 8.81 4.33
7 SW70 160 27 5 AUE AR - SARUEAAY 11.01 7.61 4.82
8§  SW35 205 18 3 Eoauydy 13.96 7.77 4.34
9 SW40 180 17 5 AURd 26.14 11.79 4.25
10 SE37 157 18 5 ARy 16.53 12.27 417
11 Sws3 224 16 5  AYEAAY 19.04 8.73 4.42
12 SW33 182 16 12 AR 33.86 11.30 413
13 SW40 156 20 8 AYRdY 15.79 10.51 5.02
14 SWi43 216 20 10 AvEd 21.07 10.03 4.86
15 S 199 12 7 ARy 23.16 12.55 4.35
16 SW49 164 20 7 ENRRE 13.24 10.66 4.71
17 SE3 160 20 10 AuEe} AR 20.82 10.72 4.88
18 SE21 175 18 5 Aot AR 24.93 8.46 4.48
19  NE3l 210 23 7 AELE - gupbE - AZUEY 31.04 11.99 442
20  NE40 249 18 10 AT 995y 14.28 11.39 4,27
21  SWes 250 15 15 2UEy 20.99 11.12 4.19
22 NE57 179 23 8 AZUEY 18.69 7.96 4.47
23 NE17 133 4 12 AR dhegry 7.35 6.27 4.49
24  NW54 124 19 10 AR 2R gEgry 8.58 10.94 3.97
25 NW59 111 33 7 AR 12.40 8.47 4.38
26  NE71 137 47 13 Adyrg 6.58 9.34 4.43
27 NE36 138 29 4 ARy 5.64 10.31 4.55
28 NE43 198 29 8 AZUF e A Ed 15.83 12.26 4.26
29  NE35 204 26 g8 AZRY 16.70 9.20 4.51
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Fig. 1. The topographic map of Mt. Nam and the sites for vegetation survey, symbol (blue; +),
{see relevé no. in Table 3) and soil survey, symbol (red; W), (see Table 1).
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Table 2. Distributional area of dominant 17 tree species in Mt. Nam

Native(N)
Species no, Tree species Area (m?) Perc;:ntage Planted (P)
(%) Alien(A)

1 Robinia pseudo-acacia L. 795,384.45 26.77 P (A)

2 Pinus densiflora S, et Z, 311,438.87 10.48 N

3 Quercus mongolica Fisch, 591,414.36 19.91 N

4 Populus tomentiglandulosa T. Lee 46,834.78 1.58 P

5 Prunus sargentii Rehdet 48,629.72 1.64 N

6 Metasequoia glyptostroboides Hu et Cheng 7,556.60 0.25 P A)

7 Sorbus alnifolia (S. et Z.)K. Koch. 50,776.29 1.71 N

8 Pinus koraiensis S. et Z. 5,544.99 0.19 p

9 Pinus rigida Mill, 29,475.51 0.99 P (A)

10 Zelkova serrata Makino 17,327.68 0.58 N

11 Betula platyphylla var. japonica Hara 2,803.49 0.09 P

12 Alnus hirsuta (Spach) Rupr. 9,058.99 0.30 N

13 Platanus orientalis L. 2,913.82 0.10 P (A)

14 Styrax japonica S. et Z. 42,138.18 1.42 N

15 Chamaecyparis pisifera (S. et Z.) 2,865.95 0.10 P (A)

16 Acer pseudo-sieboldiamim (Paxton) Kom. 3,599.22 0.12 N

17 Pinus banksiana Lambert 2,066.52 0.07 P (A)
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Fig. 2. Distribution map of 17 tree species and residential areas in Mt. Nam.
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Table 3. Vegetation table of natural or semi-natural forest in Mt. Nam (from Yim et al. 1987)

. A
Community type B S
Running number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Relevé number 12 3 9 11 10 8 17 15 6 18 1 2 5 13 14 4
Altitude(m) 215 165 130 125 170 200 145 180 230 195 135 185 240 250 210 190
Slope aspect E E ENE N E NNENE N SSW NENE E E
Slope degree(” ) 10 40 20 5 15 10 30 20 10 5 5 30 10 10 45 15
Quadrat size(m’) 300 100 225 100 225 400 400 400 100 100 225 225 100 400 100 225
Height of tree-1 layer(m) 10 10 12 13 13 10 13 7 10 11 15 12 10 11 15 15
Coverage of tree~1 layer(%) 70 8 80 8 8 8 40 8 70 40 70 70 8 80 & 70
Height of tree-2 laver(m) 6 6 7 6 8 7 8 6 7 6 8 7 5 7 4 7
Coverage of tree-2 layer(%) 10 40 40 30 30 30 60 40 20 20 30 20 10 30 10 40
Height of shrub layer(m) 2 1 2 3 3 2 2 2 2 2 1 2 2 2 3 05
Coverage of shrub layer(%) 15 20 60 8 70 60 50 50 & 10 50 80 70 40 30 40
Coverage of herb layer(%) 9 5 50 40 60 60 40 5 8 70 90 30 8 70 5 40
Number of species 28 22 16 18 28 19 26 21 29 18 20 21 24 29 16 19
Community ] S o
Quercus mongolica T, |55 44 44 44 44 33 22 22 44 55 44 33 34 33 33 44
T - 22 - - o+ - 22 +« - 11 LI + - . .
S Ly + - -+ + o+ 11 1.1+ . . +
H + 11 - v+ 4 e e+ 4] + - 11 11
Acer pseudo-sieboldianum T, - + . o 11 11 11 11
T: (+1 11 2.2 33 - 2.2 + 12 11 33
S . + 3 . + 4+ + 1.1 1.1 + +
H + + . . .
Subcommunity s
Rhododendron H o+ o+ Ll v o+ 22223322
S . + + H
Viburnum erosum SH it *r .t Xt *
Subcommunity
Zanthoxylum schinifolium H + + . 1.1+ + 4
S + + s+ + .
Eupatorium rugosum S + i1l 22 + o+ o+ 4
okt 5 22/+ 33 22 + -
Community
Pinus densiflora Ty
T2 + . . . . +.l
SH t
Companions
Stephanandra incisa S 1.1 + 22 + 22 + 33 + 1122 + + 22 11 11 +
H + + + 33
Prunus sargentii T +1 11 1.1 11 11 22 11 + +1 1.1 11 1.1
T,s + Lb S R & B 11 +
Styrax japonica T2 1.1 22 22 + 1.1 22 +1 1.1
S 11 22 11 1.1 + + 11 11 33 22 +1 11 22
H + + + + + +
Sorbus commixta Ty +1 + 1.1 + 1.1 1+
T + 22 22 11 22 22 11 4 22
S + 11 1.1 + + o+ + o+ 2.2
H + + + +
Smilax sieboldii S H +i1 + 4+ + 4+ ++ 11+ o+ 11 + o+ 4
Oplismenus undulatifoliuvs H 44 + 33 + 1.1 33 11 1.1 33 33 11 11
Kalopanax pictus SH + £+ 1.1 I T S

D

17 18
7 16
180 150
S W
20 3
100 200
g8 -
80

- 80

115
80 20
50 10
15 15

55

11

I+

+1
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Table 3. Continued

Disporum similacinum H 22 33332233 ¢+ + 11 + 1+ 22
Fraxinus rhynchophylla S,H + t ot Vo ot it v
Rhus sylvestris SH + + ++ 11 + + ++ + + +
Robinia pseudo-acacia S + bt + 22 1
H + + + + + +
Callicarpa dichotoma S+ oo 111 + 4
Aralia continentalis sH ke o+ b _ 11
Carex siderosticta H + 1.1+ b+ + +
Symplocos chinensis for. g + N N .
pilosa
Euonymus sachalinensis S + oo+ + +
Lespedeza cyrtobotrya S + + +
Pteridium spp. H + + 1.1 22 + o+ 11 + + 33 L S |
Ainsliaea acerifolia H + + +1 o+
Lysimachia barystachis H + Yoo+ U
Cornus controversa SH + L.
Lespedeza maximowiczii S + + +F +
Athyrium niponicum H t + 4
Smilax nipponica H + + + t
Celastrus orbiculatus H + +1 +
Quercus acutissima TS 1.1 + +
Alnus hirsuta TS + 3.3 r
Pinus koraiensis °S + 1.1 2.2
Fraxinus sieboldiana S
Euonymus oxyphyllus S + + '
Quercus serrata S,H 1.+1, 1 +
Asplenium incisum H + + b+
Cocculus trilobus H + + + +
Osmunda japonica H + +
Monochoria vaginalis var.
plantaginea H ' * ' "
Polygonatum odoratum H 4
var. pluriflorum
Plagiogyria euphlebia H + + + +
Vitis coignetiae H + 2.2 4
Ailanthus altissima El’i + * 2.2
Juniperus rigida T, 1.1 + 2.2
S.H 4 i
Lindera obtusiloba S.H it +E
Weigela subsessilis S +
Rubus idaeus var., .
concolor S5H ' ! 2.2
Zelkova serrata T2.5 . * 1.1 +
Carpinus laxiflora %L’ +1 1.1
S.H o+

Rare species: Comus kousa(l7, T1, +), Pinus rigida(16, T2, v), Ligustrum obtusifolium(12, S, +), Amorpha canescens(7,
S, +), Rhus chinensis(7, S, +;H, 1+ 1), Rosa multiflora(2, S, +), Quercus variabilis(7, S, +), Acer palmatum(9, S, +),
Elaeagnus umbellata(11, S, +), Sambucus williamsii var. coreana(13, S, +), Crataegus scabrida(7, S, +), Philadelphus
schrenckii(14, S, +H, +), Ajuga multiffora(12, H, +), Taxus cuspidata(2, S, +), Celastrus oarbiculstus(17, S, +),
Alangium platanifolium var. macrophylum(8, S, +), Viola variegata(7, W, +), Persicaria perfoliata(7, H,+), Lactuca
raddeana(, H, +), Miscanthus sinensis var. purpurascens(16, H, +), Cyperus spp(l, H, +), Viola rossif2, H, +),
Dennstaedtia wilfordii®, H, +), Spodiopogon sibiricus(15, H, ), Athyrium yokoscense(14, H, +), Disporum
viridescens(14, H, +), Aster hascaber(2, H, 1), Dioscorea batatast2, H, +), Artemisia keiskeana(2, h, +), Liriope
platyphylla(11, H, +), Boehmeria spicata(13, H, +), Viola dissecta var. chaerophylloides(13, H, +), Persicaria
pubescens(13, H, +)
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Fig. 3. Vegetation profiles of the Quercus mongolica
forest (A) and Robinia pseudo-acacia plantation (B).

1. Quercus mongolica 2. Acer pseudo-sieboldianum
3, Zanthoxylum schinifolium 4. Sorbus alnifolia
5. Cornus controversa 6. Lespedeza maximowiczii
7. Fraxinus rhynchophylla 8. Pinus koraiensis

Q. Pinus densiflora 10.
11. Robinia pseudo-acacia 12.

13. Pinus rigida 14

Alnus hirswa
Butula platyphylla var. japonica

Quercus variabilis
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Table 4. Land areas of different stand estimated by
actual vegetation map in Mt. Nam

Percenrti-ﬁ

Vegetation type and Area(m?) \
land use type age(%)
A. pseudo-siebolianum- 500,642.50 16.85
Q. mongolica
P. densiflora 277,238.17 9.33
Q. mongolica-Z. serrata 5,348.78 0.13
R. pseudo-acacia 606,825.23 20.43
P. tomentiglandulosa 54,752.20 1.84
P. rigida 25,978.56 0.87
R. pseudo-acaccia-P. densiflora 119,976.82 4.04
S. alnifolia-P. densiflora 34,842.52 1.17
Q. mongolica-R. pseudo-acacia 138,269.65 4.65
P. sargentii-S. japonica 94,974.87 3.20
Residential areas 934,286.31 29.77
Road 227,528.40 7.66
Total 2,970,664.00 100.60

Table 5. The Simpson’s dominance index (i) and
Shannon’s diversity index (H') of Quercus mongolica
community, Pinus densiflora community and Robinia
pseudo-acacia plantation in Mt. Nam

Vegetation type A H’

Quercus mongolica community 0.38~0.60 0.28~0.§EL

Pinus densiflora community

0.9~1.3 0.10~0.34

Robinia pseudo-acacia plantation

o2 SIRZHE NE=109, N & E=106, NW &
SE=100, W & S$=95, SW=98¢]0]A], fijiftdt Carmean
(1967)2] #Eel ke —53th o7)9A site index
T RHE AL BRHE (o &J3te] pEs Al MRS
el HEe] St gt MAotd & HERY
TS FEY 5 AL ReE BY (Fig 5).

o7l A= o}F] kKERCIY Fig. 59 DE Fd #
o] ol ELEHA B HES BEE poten-
tial productivity® #:E3SH model2 dEET F S
RO Azsi,

Table 6. Distribution of basal area in different sites, Mt. Nam

Quadrat no. 1 2 3 4 5 6 7 8 9
Quadrat size (m?) 225 225 225 225 225 225 225 225 225
Total basal area (cm?) 8878.8 4,116.0 6,79.45 8,013.6 6,701.6 9,135.2 12,846.4 7,411.2  4,798.0
Basal area ratio (%) 0.39 0.18 0.30 0.36 0.30 0.41 0.57 0.33 0.21
Quadrat no. 10 11 12 13 14 15 16 17 18
Quadrat size {(m?) 225 225 225 225 225 225 225 225 225
Total basal area (cm?) 7,556.5 22,5817 11,108.9 7,853.45 52027 2,830.6 7,124.85 10,017.0 2,795.4
Basal area ratio (%3) 0.34 0.10 0.49 0.35 0.23 0.13 0.32 0.45 0.12
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Fig. 4. Actual vegetation map of Mt. Nam, Seoul.
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site index ratio by aspec,
Uoyd and Lemmon(1870)

£B

SIA modified by siope degrae
:SIA x cos a{Seoul tower}

SIR modified by slope degres:
s SR x cos a{The American Corps of Signals)

SIRS, combination of B and C

Potential productivity, SIRS multiplied by 1.0, 0.9 and 0.8 as a constant,
respectively, mountainfoot, middle slope and summit area

Fig. 5. Schematic diagrams for the estimation of potential production in the different aspect, slope degree and alti-
tude of Mt. Nam, derived from the site index ratio of Lloyd and Lemmon (1970). Diagram A, B, C, D and E.
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(D)

Fig. 6. The physiognomy of main forest vegetation in Mt, Nam,

A Quercus mongolica forest (northern slope)

C; SW slope of Mt. Nam

18 sample plots?] i FA RN FEHm (Sa), 1
BE (Sd), BAEY ®o] (Th), FARY HMZE (To),
AR WA (Sos s RY Table 2904 &
& gl%o] AAUFHk (oak forest)o] W3] AupFk
(red pine forest)9] #fighzso] @1, Z-& AzZpHHko]
2 s FERES shrub coverageZt THE FEY 50% (&
EDNA 80%l BBt 15%~40%2 Wt Uk
o] RSl S o] FHupd, AAvHrake R
o fkolA o MK wRE ERIYY B 5
Utk Plot¥ 2 HHEE & plot 73 157 £%& &
8me} TmE 53] W& fiE7 ME ILTE (ERER
folx, HhEye LEEMe] 8 i AbE Hiiol7] o
Foln, plot 169 #RT REESS LE MREBREMK

B; Pinus densiflora forest (southern slope)
D; Robinia pseudo-acacia plantation
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