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ABSTRACT

This study analyzed urban greenspace area and vegetation structure by land use types for
Kangnam-gu and Junglang-gu in Seoul different in income and building construction date. The
study districts had a similar areal distribution of land use types. Residential lands accounted for
about 32~37% of total area, natural lands, 19~22%. commercial and industrial lands
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(including transportation), 13~18%. and institutional lands. 13~17%. Greenspace covered only
20~30% of urban residential and commercial area in which human activities of living
concentrate. Canopy stocking level in urban lands (all land uses except natural and agricultural
lands) was about 39% for Kangnam-gu and 50% for Junglang-gu, showing tree planting
potential slightly higher in Kangnam-gu than in Junglang-gu. Woody plant cover was
approximately 13%. and tree density was 3 trees/100m” for urban lands in both districts. The
tree-age structure was largely characterized by young, growing tree population, and species
diversity within a diameter class decreases as the diameter classes get larger. Urban lands of
both districts had quite a similar species composition of woody plants {similarity index of 0.70).
Income and building construction date did not result in significant difference between the two
districts in vegetation structure for urban lands. Some strategies were explored to solve
problems found in the present greenspace structures. They included increase of biomass and
greenspace area through minimization of unnecessary impervious surfaces, creation of
multilayered and multiaged vegetation structures, and avoidance of intensive tree pruning and

relocation of above ground utility lines.
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Figure 1. Areal distribution of major land uses in
Seoul and study districts(bldg denotes
housing lot)

-EAL S 43R 12(1) 1998

of &g vjA Aoz sHgatdt.

2. EXI0I8 ¥ SXHHTN 2y

b ol
o2 IZ
i, ook
G
T =
ss
~. i
& to
£
Job
Pl
@ o
ofj ,
S A
>
S
lo alo F’E
@ oo
ofp e

Zigtel & a1, HAAH FEEFZ(Systematic
sampling) S 3l 2+ F 166170 2 27
1.42870¢) BEFESAHEE dA skt 8uiel &
o] FatE YA A7 (Mirror stereoscope:
Sokkisha MS-27)& o] &3l SlQA|He] EAlo]
4 2 Ex 9 E(Land cover) 7& & BE3 Tt

3. AMTE ZA U 24

%3 1/10,0009) AP EA A EXol&H8 S
23 A2 AAFEFZ(Stratified systematic
sampling)ol &l (Z8Z %, 1998), 24T+ &
12170 2 £33 9170 TEFSAHES MHs
2 AAFAE S8 A RALE AAlskc AR
x Exlo]g£HZ EFJulH (Type mapping) <
%, 4cm 2 6em HAQ AL a5y B9 A2
A g8 1, A2 9 $EAE 6cm WHLR,
718} EXo| 452 4em LR FEFEAPES
M ek,

HA Y ZALE ZF EAo]&R/Fd HAF st
g WHES ol gEgion, dd FEFEAH
Aol &/ L 7183y %, 3, A,

& zAlEY. st A 3L 77

ltimeter) & A4 ERHEE
k. FAR, dFEA, AESL
23 a9 FFUIH) Fe

713 7hrte]l YRSt FH S
el BE3h= AUE APxA

=R sk AAA, S
1, (Y 2 F44) SAA
(Quadrat method)& A-&3i51leH,
71 2% 15x15m, #% 5x5m, 2
A% IxImeleh. B Al o5
2cm ©)3te] SR &85 23 g}

ZARE ENRZ, thge T ES &8sl
B gl Exlo) &8 A = (Alatalo, 1981). FAE

o
o

N
>

op H Kl ot re
ol
@)
=
=
e
s

ol
_

&
e 32
_‘
oy g
4o L
rir ol
A R ohi

X -

loﬁ.&

Lo

il
rir

Wo rlz op

Al

o oy
X

e
o L o} o

e

K3

3

)
o

5o

ol

P
kil
L
oX 10 |4 ¥ op Jr 1o Hu X S i &

e
o L
o, of

—

s

W

fl oft

Mo 1 ok
Mo

2



AgAle Exol & § FA 72 33

(Krebs, 1978: Miller and Winer, 1984), “2di
A ] (Krebs, 1978: Miller and Winer, 1984)
T2 AHEYSAL. olele] FHEL T2 AA4
ol T EE BMeted 845 e Ago B
Aol Fgstd B3 $£28§ A o] A
ol A, 7 2 Exo|&¥ FEAHY {4}
q 9xM 52 upd BHoz o|=g Heslg
v}, Miller and Winer(1984)$ McPherson and
Rowntree(1989) = TA|EAo]| & HAFZE ¥
QOP‘—H] ofghel e FAES MLt L BEA
A A& vt Qe
T A= (Evenness) =
C: £ (N/N)?
H: -Z (N/N)In(N/N)
N: ERol4U 53 & A+
N: Exo] & Z7HA 4
FAY=A 4 (Similarity index) = 2C/(S,+8S,)
C: & 799 Y EXo] 84U 5 2€TSF
S, 79 19 §3 EXo| &Y 28 FS
S, +9 29 53 EAo| &Y FHEF
At %A A (Importance value, %) =
(AU =+ A =+ 48 2)/3
B4 %) (Mean importance value, %)=((3
X B A + (1 X BEAFHEHA)) /4

n o r

((1/C)-1)/(expH-1)

#3 ¥ D&
1. MBAl % TOHATY T

MEAlE T4 126~127 2 59 37 A28t
™, 1991l M 19958742 57ide] AR a7l &xt

Haddede 2z 12.5C, 1,312.0mmel vt
(MHE5EA] 1996, olst /HEMEL FL =R
A Fad). 19959 1249% #@A. A9 FEAs

& z+zh 605.8km* 3 10.595.943% 2. 24 <)
TEEE 17.491%/km*) Aoz vebxrt, g
7o AH L AHA L 6.5%< 39.6km’, 1TE Al
HA 9] 5.3%% 559,032 0|t FE&e WH
= AldAe 3.1%< 18.5km*, AFe AlAA <
4.3%%) 454,951 ] Ath. 70“6*?94 drdes
AldAe] AR o 19% $& 14, 135"4/km"°l
Ui, g7 JdFEEE *]Xhﬂir/} 40% =
24,5659 /km*el 1 th.

2. EX|0|8 ¥ sXHHYTY
Table 13 2 27k 2% % 2979 B0l

fHu9} 2x018Y EXYEFHE B 20}
Bael AE. AR ARRS o 3252

Table 1. Percentages of land use and land cover types in Kangnam-gu, Seoul

Land cover
Land use Total
Tree/Shrub Grass/Soil Building Paving Water Others*

Residential Urban detached 1.69 2.89 5.60 512 0 0 15.30
Suburban detached 0.36 0.66 0.36 0.06 0 0 1.44

Multifamily 2.47 2.23 4.94 5.60 0 0 15.24

Commercial 0.66 0.67 4.15 2.35 0 0 7.83
Industrial 0.12 0.90 0.06 0.42 0 0 1.50
Institutional  Building-dominant 1.75 4.27 2.05 2.95 0 0 11.02
Vegetation-dominant**  0.72 1.57 0 0 0 0 2.29

Recreational  Facility-dominant 0.72 3.01 0.18 0.54 0 0 4.45
Vegetation-dominant ™~ 1.57 0.42 0.06 0.06 0 0 2.11

Transportation 2.35 0.42 0 5.96 0 0 8.73
Agricultural Herbaceous 0.24 6.38 0 0.06 0 0 6.68
Woody 0.36 0.06 0 0 0 0 0.42

Natural 11.92 0.72 0 0 9.03 0 21.67
Other ™" 0.12 0.78 0.18 0.06 0 0.18 1.32
Total 25.05 24.98 1758 23.18 9.03 0.18 100

Note: * Secret areas including an army base,

** Forested areas,

” Natural parks, " Bank and

vacant areas(the same with subsequent tables)
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Table 2. Percentages of land use and land cover types in Junglang-gu, Seoul

Land cover
Land use Total
Tree/Shrub Grass/Soil Building Paving Water Others

Residential Urban detached 3.23 1.40 14.22 9.17 0 0 28.02
Suburban detached 0.14 0.63 0.56 0.42 0 0 1.75

Multifamily 0.84 0.70 2.31 3.29 0 0 7.14

Commercial 0.49 0.56 2.38 1.68 0 0 5.11
Industrial 0.14 0.14 0.28 0.07 0 0 0.63
Institutional  Building-dominant 1.89 2.38 3.50 3.02 0 0 10.79
Vegetation-dominant 3.99 2.17 0 0 0 0 6.16

Recreational  Facility-dominant 0.21 0.56 0 0.07 0 0 0.84
Vegetation-dominant 4.27 0.35 0 0 0 0 4.62

Transportation 1.47 0.84 0.28 4.97 0 0 7.56
Agricultural Herbaceous 0.14 2.59 0 0.28 0 0 3.01
Woody 1.19 0.91 0 0.07 0 0 2.17

Natural 16.74 0.84 0 0 161 0 19.19
Other 0.28 1.33 0 0 0 1.40 3.01
Total 35.02 15.40 23.53 23.04 1.61 140 100
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Figure 2. Percentages of hard surface area for
urban residential and commercial lands
in Kangnam-gu and Junglang-gu,
Seoul
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Table 3. Number, basal area(cm?®) and cover(m®) of woody plants per 100m’ by land use type in

Kangnam-gu, Seoul*

Number Basal area Cover
Land use N

Mean SE Mean SE Mean SE

Residential Urban detached 8 3.8 0.6 424 52 22.2 3.8
Suburban detached 3 5.6 1.4 532 151 35.2 13.5

Multifamily 19 6.0 1.1 183 10 15.1 0.9

Commercial & industrial 42 2.6 0.4 160 23 9.4 1.2
Institutional® 5 1.7 0.6 197 71 11.0 4.8
Recreational™* 1 - - - - - -
Natural 31 12.9 1.4 2,089 196 143.1 16.8
Other 2 - - - - - -
All urban” 80 3.3 0.4 212 21 13.0 1.2

Note: * Number and basal area exclude shrubs. SE indicates standard error.
** It excludes vegetation-dominant land use class, which is included in natural land(the

same with subsequent tables).

” It includes all land use types except natural land (the same with subsequent tables).
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Table 4. Number, basal area(cm®) and cover(m?®) of woody plants per 100m* by land use type in

Junglang-gu, Seoul*

Number Basal area Cover
Land use N
Mean SE Mean SE Mean SE
Residential Urban detached 17 1.4 0.3 90 24 11.2 2.1
Multifamily 21 4.2 0.9 266 70 16.1 2.6
Commercial & industrial 21 1.2 0.3 274 78 8.9 1.8
Institutional 5 7.3 2.6 314 113 26.1 9.0
Recreational 1 - - - - - -
Natural 21 13.2 1.4 1,999 140 186.8 10.4
All urban 65 3.1 0.4 267 52 12.9 14
Note: * Number and basal area exclude shrubs. SE indicates standard error.
Table 5. Percentages of DBH distribution of trees by land use type in Kangnam-gu, Seoul
Diameter class (cm)
Land use
(10 10~20 20~30 30~40  40~50 50
Residential Urban detached 35.3 52.2 11.0 1.5 0 0
Suburban detached 50.0 46 .4 1.8 1.8 0 0
Multifamily 69.8 28.2 1.6 0.2 0.2 0
Commercial & industrial 76.3 15.7 7.2 0.2 0.1 0.5
Institutional 66.3 19.8 12.9 1.0 0 0
Natural 51.2 35.2 12.4 1.2 0 0
All urban 70.0 24.0 5.3 0.4 0.1 0.2
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Table 6. Percentages of DBH distribution of trees by land use type in Junglang-gu, Seoul
Diameter class (cm)
Land use
(10 10~20 20~30 30~40  40~50 250
Residential  Urban detached 65.4 32.7 1.9 0 0 0
Multifamily 86.9 11.2 1.8 0.1 0 0
Commercial & industrial 51.7 37.1 84 1.4 0.7 0.7
Institutional 85.9 10.6 3.5 0 0 0
Recreational 42.6 56.7 0.7 0 0 0
Natural 54.0 34.3 9.2 1.8 0.5 0.2
All urban 73.8 21.7 2.9 14 0.1 0.1
Table 7. Evenness of woody plant species by land use type in Kangnam-gu and Junglang-gu, Seoul
Kangnam-gu Junglang-gu
Land use
Sp* Evenness Sp* Evenness
Residential Urban detached 40 0.481 24 0.784
Suburban detached 31 0.500 - -
Multifamily 70 0.565 61 0.514
Commercial & industrial 61 0.475 31 0.516
Institutional 29 0.700 46 0.580
Natural 77 0.616 49 0.553
All urban 89 0.460 75 0.512
Note: * It indicates number of species.
#9 A8 A ETAY A2 Woideh oI FYT A% AL 055, =4k
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Table 8. Similarity index between cities in composition of woody plant species for urban and natural

lands*
Chuncheon Kangleung Kangnam-gu
Urban Natural Urban Natural Urban Natural
Kangleung 0.65 0.52
Kangnam-gu 0.68 0.47 0.65 0.37
Junglang-gu 0.64 0.25 0.63 0.29 0.70 0.52

Note: * Urban lands include all land use types except natural land. Data for Chuncheon and

Kangleung result from Jo et al.(1998).
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Table 9. Importance values (%) of woody plant species planted in urban lands (all land uses except
natural land) for Kangnam-gu and Junglang-gu, Seoul

Kangnam-gu

Junglang-gu

Species

Trees Shrubs MIV*

Juniperus chinensis

Acer palmatum

Juniperus chinensis var.
kaizuka

Buxus microphylla var.
koreana

Ginkgo biloba

Magnolia kobus

Rhododendron lateritium

Zelkova serrata

Prunus serrulata var.
spontanea

Taxus cuspidata

Malus floribunda

Platanus occidentalis

Syringa dilatata

Rosa centifolia

Pinus parviflora

10.24 7.26
11.52 0.32
8.35 0.13

0.10 23.54

7.75 0
6.89 0

017.23
5.36 0.19
4.71 0

2.47 4.57
3.37 0.51
3.15 0
2.38 201

0 9.10
291 0.14

Zizyphus jujuba var. inermis  2.35 0.30

Fuonymus japonica
Pinus densiflora
Picea abies

Thuja orientalis
Other 69 species

0.59 5.57
1.97 0
1.94 0
1.80 0.13

9.49
8.72
6.29

5.96

5.81
5.17
4.31
4.07
3.53

3.00
2.66
2.36
2.28
2.28
2.22
1.84
1.84
1.48
1.46
1.38

22.16 28.99 23.87

Species Trees Shrubs MIV*
Buxus microphylla var. koreana 0.27 28.68 7.38
Juniperus chinensis 9.07 223 7.36
Platanus occidentalis 9.43 0 7.07
Ginkgo biloba 7.26 0 544
Zizyphus jujuba var. inermis  6.80 1.00 5.35
Acer palmatum 550 0.42 4.23
Pinus parviflora 4.79 0 3.59
FEuonymus japonica 220 7.19 344
Syringa dilatata 278 413 3.12
Populus tomentiglandulosa 3.83 0 287
Rhododendron lateritium 0 1041 2.60
Rhododendron yedoense var. 0.36  9.10 2.55

poukhanense

Pinus rigida 3.17 0 2.38
Rosa centifolia 0.78 6.87 2.30
Hibiscus syriacus 1.93 258 209
Diospyros kaki 2.65 0 1.99
Pinus koraiensis 2.58 0 1.94
Sophora japonica 2.49 0 1.86
Chaenomeles sinensis 2.36 0 1.77
Pinus strobus 2.34 0 1.76
Other 55 species 2943 27.39 28.91

* It indicates mean importance values of trees and shrubs.
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Table 10. Importance values (%) of woody plant species growing in natural land for Kangnam-gu and

Junglang-gu, Seoul

Kangnam-gu

Junglang-gu

Species Trees Shrubs MIV* Species Trees Shrubs MIV*
Quercus mongolica 16.50 3.28 13.19 Robinia pseudo-acacia 29.03 12.42 24.88
Quercus acutissima 13.80 5.00 11.60 Quercus aliena 825 7.86 8.15
Pinus rigida 10.03 0 7.52 Pinus rigida 9.18 144 7.24
Robinia pseudo-acacia 8.43 2.81 7.03 Quercus mongolica 7.84 504 7.14
Pinus koraiensis 6.30 0.94 4.96 Prunus sargentii 7.55 3.57 6.56
Quercus aliena 5.06 2.81 4.50 Alnus hirsuta 6.56 0 4.92
Rhododendron 1.63 11.13 4.00 Quercus acutissima 6.10 1.12 4.86

mucronulatum Castanea crenata 508 2.81 4.52
Hibiscus syriacus 0 13.52 3.38 Quercus dentata 293 219 2.74
Populus tomentiglandulosa 3.30 2.79 3.17 Symplocos chinensis for. 1.32 455 213
Forsythia koreana 01155 2.89 pilosa
Ginkgo biloba 3.20 0 2.40 Pinus densiflora 2.68 0 2.01
Quercus serrata 249 1.83 2.32 Stephanandra incisa 0 793 198
Rosa centifolia 0 854 2.13 Rhododendron yedoense var. 0 7.87 197
Sorbus alnifolia 2.63 0.28 2.04 poukhanense
Betula davurica 254 045 2.02 Populus tomentiglandulosa 1.98 081 1.69
Quercus dentata 1.50 2.76 1.81 Rhododendron mucronulatum 0 658 164
Zelkova serrata 2.29 0 1.72 Quercus serrata 1.39 1.39 1.39
Castanea crenata 1.62 0.70 1.39 Juniperus rigida 1.67 044 1.36
Pinus densiflora 1.82 0 1.37 Pinus koraiensis 165 048 1.36
Rhus trichocarpa 1.20 0.84 1.11 Corylus sieboldiana 0.94 2.38 1.30
Other 57 species 15.67 30.80 19.45 Parthenocissus tricuspidata 0 484 1.21

Other 29 species 5.85 26.30 10.96
* It indicates mean importance values of trees and shrubs.
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