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ABSTRACT

The purpose of this study is to investigate the actual conditions, to find problems, and to present
an improvement plan of interior landscape in the subway stations. Moreover, it will presume the
possibilties to develop the subway and ways to utilize underground space effectively.

The results are summarized as follows ; A light intensity was recorded 0-100 Lux(56 sit) as the lowest light
and 500 Lux below(56 sit) as the highest in 61 subway stations. An average temperature of 12 C and an air
humidity of 39% were recorded over a 4 month period from January to April, but includes a drastic variation
between -85C and 21.5C. Soil acidity of pH 7 below and soil moisture of 1-2 wet degree were appeared in
subway stations mostly.

Plant forms consisted of artificial flower & flower(55.7%). Plant species were recorded at a total of 54 species
and appeared in the order of Araucaria heteropylla, Ophiophogon jaburan, Aspidistra elatior cv. "Asahi’ and Hedera
helix.

Plant height was, for the most part, below 0.5m(65.7%). Plant species that was fined of conditions were Palm,
Camellia japonica, Araucaria heterophylla as a high plant, Dracaena fragrans, Dracaena deremensis cv."Warkneckii’ as a
middle plant, and Ophiopogon jaburan, Hedera helix, Cyrtomium falcatum, Aspidistra elatior cv.’Asahi’ as alow plant.

It used to water materials such as small pool, small cascade, water cycles and natural materials such as
natural rock, small rock, sand, bark and animal materials such as squirrels, birds, goldfish as an object for plants
in the subway stations.

From these actual conditions, First of all, It must make up physical environments such as light, temperature,
humidity, soil for plant growth, and it is important to chooce suitable indoor plants and draw up systematic
management in the subway environments. Also, it change plants frequently and uses variable
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objects for subway station individuatism, Moreover, indoor plants with strong environmental
adaptation abities such as shade tolerance, drought tolerance and cold tolerance need to develope
variable species possibly. If these improvements occur, utilization and amenity of subway stations

will increase, according to the use of interior landscape.

Key Words: subway station, plant, interior landscape, materials, tolerance
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AtRen, zAhEe 3A EHASA, A4, F

AEY HAVE YWBE Ao2N AN
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(Table 2> Location and ceiling height of interior landscape in 61 Subway stations,

Name of . Ceiling Name of . Ceiling | Name of . Ceiling Name of . Ceiling
station Location height station Location height station Location height station Location height
A1 A Cl1 2 Lk w2 7 4lE W2 3 7R} w1 3.5
add+ w2 2 dieAs] Wi 3.3 a7 W2 3 R w1 35
ARy W1 4 4% Wi 3 AT w1 3 Kl W1 35
24 C3 2.5 34 W1 3 s W3 3 %% w2 3
il w2 2.5 +9g3d Wi 5 D23 W2 3 wg} w1 3
=7 Wi 2.5 obAd Wi 3 FE W2 3 ojdoltizd W2 3
T2 Cl 3 Ad w2 3 f oA W1 3 Lk w1 5
&3 W1 3 NE W1 3 MU & W1 3 AMAR w3 3.5
WEAE Wl 2.5 2e w1 3 24 W2 3 ) W2 3
% W1 2.5 o] Wi 3 ooz W1 3 kel W2 2.5
A Wi 2.5 =& w1 2.5 dEINE Wl 3 3% W2 2.5
3 Wi 2.5 % w3 2.5 k C1 2.5 HE w2 2.5
il Wi 3.5 iz W2 2.5 % W1 2.5 %38 w2 2.5
22 w2 2.5 B W2 4 2Ew W1 35
4% W1 3.6 olpit W2 3 g% W1 3.5
] W1 2.5 334 W1 3 A% W1 3.5
*W1:Subway 1 floor waiting room W2:Subway 2 floor waiting room W3: Subway 3 floor waiting room
Cl:Subway 1 floor crossroads C3:Subway 3 floor crossroads
(sto The lowest light (site) The highest light
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Figure 1) The lowest tight for each survey site ¢Figure 2> The highest light for each survey site
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{Figure 3> Monthly changes of average temperature {Figure 4 Monthly changes of average humidity
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(Figure 5y Soil moisture for each survey site
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(Figure 6) Soil acidity for each survey site
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2104 (34.42%), VIS 16704:(26.22%) 2 el
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{Table 3> Area and plant form of interior landscape in 61 subway stations,

Name of Area Plant | Name of Area Plant| Name of Area Plant | Name of Area Plant
station (rme) form station (m)  form station (me)  form station (m)  form
A% 33.97 F =& 1197 F =24l 20 A A% 23.14 FA
A+ 11.25 F o e Az 10 A u} 3 17.11 KA S 19.5 F,A
<A 247} 16.25 A BdE 12.25 FA A3 17.87  FA i 12.5 A
) 13.06 FA 4y 9.375 FA PyF 5.7 FA 44 28.11 FA
244 21 FA 9934 1849 FA NgE 87 KA el 7.5 A
A 10.63 F,A opd 794 FA F3he 20 F oglojdzd 1125 A
7= 31.2 F Ao 2.9 FA of 27 128 FA =9 11.76 A
B NE 105 A Al 12 F.A A% 15 A
7HEA % 5.85 F,A A= 11.88 A 24 10.08 KA, 5 18 A
4 9.28 FA Hhoj 1224 A SR 11.52 F,A He 16.5 A
A 10.08 F,A = 1404 A I5FAF 1133 FA 5 15 A
53 6.3 FA 35 225 FA A4 22.8 A 9HE 18 A
i 21 FA Az 52.81 F,A %44 125 FA #3 11.5 A
o 10.2 FA g 24 A SEW 18.85 F,A
A% 9.72 FA oAt 1296 F.A 2% 1868 FA
3 7.47 F A e 4.9 A A% 20.25 F

*A : Artificial Flower F : Flower

{Table 4) Species that was fined of conditions for each suvey site,

Line

Species

534

94 E\jol (Washingtonia robusta), °¥A(palm), 226l8}(Monstera deliciosa), ‘8% (Nandina domestica), %
&% (Podocarpus macrophyllus var. ‘Maki'), WA 22U% (Ficus benjamina), $% (Camellia japonica), 4
=Ae} (Schefflera arboricola), AH7+(Yucca filamentosa L.), B¢o| (Fastsia japonica), ¥+% (Rhapis
excelsa), 23 (Cycas revoluta), SEHUSMF]| (Dracaena deremensis cv. ‘Warkneckii'), 2\ (Dracaena
fragrans), Z&H|o}(Calathea zebrina), ®Eol¥] (Ophiopogon jaburan), ©tol¥](Hedera helix), M%<
(Cymbidium spp.), 299 %% (Ophiopogon japonica), XA+ (Euonymus japoncicavarigata), =77¥]atH]
(Cyrtomium falcatum), >=%F=9E2% (Ophiopogon jaburan var. aureivariegatus), A& (Clivia
miniata), 2% (Anthurium andraeanum)

#&% (Rhapis excelsa), 25+ (Ficus elastica), £ (Camellia japonica), °¥%(palm), A% (Rhododendron
schlippenbachii), =&\ (Dracaena fragrans), SetAUhdl7) (Dracaena deremensis cv. ‘Warkneckii’), ™
FobAjul (Ophiopogon jaburan), A% (Cymbidium spp.), 2BALE (Spathiphyllum), B (Aspidistra
elatior cv. “Asahi’)

AFUR (Ficus elastica), 93 (Nandina domestica), ¥&4UF (Aucuba japonica cv. crotonifolia), °k*
(palm), %W (Camellia japonica), 37} (Yucca filamentosa L.), Z@tAt(Dracaena fragrans), &%
(Rhapis excelsa), %<&o| (Fastsia japonica), @ EolAv] (Ophiopogon jaburan), ¥ (Aspidistra elatior cv.
“Asahi”), ABANHYE (Spathiphyllum), 2FAM o} (Dracaena godseffiana), FHAA (Euonymus japoncica
varigata), 29 &% (Ophiopogon japonica), °tol¥] (Hedera helix), £74¥1x¥] (Cyrtomium falcatum)

e ARE B W, APgoluct Re £3S F2 4
AdThe A & 4 Qo

F 407022 vehd BwA o8] e AL ¢
F e, bt 2A4E ol8sl] o 7HA| 9
oA Yehln AU 53 FEeLE B B3
A AL ol A3 BHelx wwtEr] 48 4
W27l glol &718 HalFe 98E stn AN
o, old] &A%, &FE, E#Wolso] Bo] o&H
Act. 2 oo AARAR ADY, A, vhiE,
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(Table 5) Frequency and order of species in 61 Subwéy stations,

Scientific name Common name Fre?%ncy Order Scientific name Common name Fre((;}e;ncy Order
Araucaria heterophylla  olg-$7lg]lob  22(36.06) 1 | Anthurium andraeanum <2@% 3(4.91) 28
Ophiopogon jaburan o Fol]u] 21(34.42) 2 | Diffenbachia amoena tju}7] o} 3(4.91) 29
Aspidistra elatior Ophiopogon jaburan var. _apumoz
v Asahi’ q@ 16(26.22) 3 aureivariegatus =FRYARE 3(491) 30
Hedera helix olo]u] 14(22.95 4 | Pseudosasa japonica ojtj 23.27) 31
Chrysalidocarpus Philodendron =
Tutescens o}# 7hokx} 13(21.31) 5 panduriforme g2dsg 2(3.27) 32
Rhododendron 5% : :
schlippenbachii Az 10(16.39) 6 | Pachira aquatica 712 2(3.27 33
Monstera deliciosa 2288 9(14.75) 7 | Primula obconica =g 23.27) 34

= Tradescantia albiflora =
Dracaena fragrans 2y 9(14.75) 8 ov. Albovittata A7y 2.2 35
Cycas revoluta 2% 9(14.75 9 | Cymbidium spp. Ad 2(3.27) 36
Codiaeum variegatum  A2E& 8(13.11) 10 | Cyrtomium falcatum =y Bkl 23.27) 37
: Aoz ‘Dracaena deremensis '
Rhapis excelsa &5 8(13.11) 11 ov. Warkneckii’ AVl 2(3.27) 38
.. . & Pachysandra terminalis  »3 s
Fastsia japonica Bo] 8(13.11) 12 Sieb, et Zucc. F3z 2(3.27 39
Yucca filamentosa L. A%} 10147 13 | Fodocarpus macrophyllus 354 23.20) 40
Spathiphyllum 2985 7(11.47) 14 | Schefflera arboricola A=z 2(3.27) 41
Ficus benjamina WANRBUE  5(8.19) 15 | Peperomia caperata # ¥ Zulo} 2(3.27) 42
. Aucuba japonica =AU
Calathea zebrina Zreld| o} 58.19 16 v, crotomifolia RS 2(3.27) 43
Sansevieria trfasciata  AH# 2o} 58.19 17 f;rolg L Japoncica TR 1(1.63 44
Chlorophytum comosum 7% 5(8.19 18 iCycIamen persicm Al g 1(1.63) 45
Asplenium antiquum olAZg & 5(8.19) 19 | Hosta plantaginea 38 1(1.63) 46
Ardisia crenata w3 4(6.55) 20 | Tillandisi cyanea P Alo} 1(1.63) 47
Ophiopogon japonica A9 E 4(6.55) 21 | Cereus Peruvianus AQ% 1(1.63) 48
Clivia miniata 2R 4(6.55 2o | Diffenbachia amoena  ogupiolang 1069 49
Ardisia japonica 54 4(6.55) 23 | Asparagus plumosus ofxuEtA 2 1(1.63) 50
. : Ficus benjamina By 2E] 7 2
Camellia japonica &4 4(6.55) 24 “Variegata’ FeuANaRUR1(1.63) 51
Washingtonia robusta A4 EUc} 3(4.91) 25 | Ficus elastica IFYE 1(1.63) 52
Nandina domestica bgil 3(4.91) 26 | Dracaena godseffiana AFA 3 o} 1(1.63) 53
Scindapsus aureus 20FA 2 3(4.91) 27 | Trachelospermum vhatE 1(1.63) 54
aslaticum
(Table 6) The number of plant according to plant height
Plant hight (m) Number ‘Percent (%)
0.5 > (low plant) 140 65.72
0.51-2 (middle plant) j71 33.33
2.01 ¢ (hight plant) 2 0.93
Total 213 100
g, utaFe] AgH%ey £3], t#@F, A, AFdhe A 24T 5 AJt 53, ol A7
olBo AU /I FEAAE HAER E4F EEL AdE AT & e A FFA 9T
2, ALE Z238A sx, AAHeR FUAE £ AFsln gl 2 go] wF Fedvtn B F
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(Table 7> Actual condition of object usage

Object Object
Name of . Name of -
station mggg?{al Natural material négtlgl}fall station mv;%g{al Natural material Iﬁ;ﬁgﬁh
A3 b S Az, Ad4 % £Y, 5 %9
Adg+ AZY Az, A4, vlolz U g}, Fe, A, o4, EFTF
A2t | A3 vAlE A ofatit ZZE, v, tlo}2, Hubi-
F49 2ol | BUE, Ad4, A2, dopa e FH, RN, BUR
5= A4y gz tlALE A
%3 tlo}2, o4 AEZE

. 2, Hola, $H|
o3 A9R L =17 o} ’ d ’
% Ad4 5 | ¥7 dojsze Az
A7 TH, o= g, A7 NZE e :
L A9% W, g £ 33 AQE 245, HiE b33
gk e, AAH 270 B8 5
o s N g ol | s, BUF
A% 2Z¥, | 7Y, so|=2E AL, 5 99z L% AN, #4, 5
23 Edol, | AL, djolc2E, Ry A2 £, UE, 45, AA,
T i <
g £g £, L, 3
53 &A% A48 %3 A=, 3%, &
dujeAs] | AZ¥ sH, 24, § 2Ew Sl | u4l, wolz, S
A2, 2948, 5, BUE
4% S 8- Z}AL s y Oy y
N N %4, el

£9934 | A2% 7 iy k'3 @A, wtotz
oF & AL, 7 +3 w3, dolezk
Hho] AZY HALE A g3 | AER AL, QAzFUE A
& F2 =l Edol | BUR

9ok RourkE, AsAdel BAH za0 2
A3l 4BASC] W5 AT 45AA 94
A, AQ2A, FRAATE olgdd ANE £
B ohjet 2 ASBGY APYE Fiul oME
S % Yetole & 4 AtH(Table 7).

V&8

2 d7e 7189 AsEgue duzZd S 4
B ARAE FoEA EAME TR AN
< AAste] Askd ¥ ohd AEAF AstEzt
e Az AdAd 12A82 AAstnz 35
foh. 2 AAe ohsT 2

RAA, Al duzFe] EHBA L 24}
g A, dRPAAE AHE el 7Hg Bl
vebgen, FdddEelEe 3.0TmE A
ZAA Y] RE 2L F3TF(0%) S AHEEEa,
HABEE 100Lux, A3 F=E 500Luxelste] v

2 2 lo

< BE2 AU AP €z v
o3 gurstg oyt A4, HAE Aelz} ol el
won, HFFEEE 9% EA vzA Az Ao
velsth ERITE S "o gen, EY
TEE 122 35 FEo] A9 gtk A& ¢
4 e}, waEtd o REe Au4lEo] 500Luxeld
9] Fx, 18-23C, £ 40-710%, E%pH 6.5-7.0,
ETE 56857 A9 @4%n & {09
£,1995), Astddule] EeiA@3e ¢ ot
Roz Y, 2EHQ sjde] dasditty & 4 gl
o RAROE 4B 80] g FLE FIFT|
Algsittn & 4 ok

A, 48RS AHE A, 7129 HFARZ
WAL 14.94w2 Jepgton A7 Azlel
Z384(55.7%) 7t &=l A9 B+7F wdeh A
3t AAE AF F 54%02 ZAEMeH, o F
ofg}-e-gtelolrt 61MaE 22704 (36. 06%) NrE2A
7V ol AW AeE Uehten, $md wE
2723, 0.5m ol3te] $F5E 140%(65.72%) 2
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7P B A2 ASHES 454 FE 24
¢ a3, AL F5F FF2EA AR, F
W, ofghestelel, =AY, =atAuehiz], =HE
obAful, ofelw], EAu|aH], dFETLE YEhi o
T FFEX AN F7AEe] vad B F
Folzt & & o

AR, ZARRS] A7 g9 2843%S AV 23
T2 AHERoN HAES GFHA ol 8T
' AL 228 £ Utk 53] AEGHRAA 4
2°] A&37]e EHEA0] 4E0] AFsld F
AR M 282 08T A FHAY AdaA,
FELATE ol&dl 7€ &2 ¥ oS 4 9
H 543 29718 deled gloME vy d A
L2 Yepgth

ZHA oz AEQl dlzAE Tl 9,
zspte YBE ol8ste Aol ¢ HEFHsYn
Y, $AHcz 420 A5E & e 22HY
@73 zA0l AFstdn & & ik 23d, #H=2
o] G A4 ool ALE F e FFE Y
FAY tFd FINEL B ABES ol&ste
Zol dasith =3 9 54 e HAHYE
=9gegA Ak d@ 2843 HFYE 7}
A7) Ro| F83itta deksojin)

=]
AEE

ok

L R 1997) Aske $AANS A AUz, 2oy
43 o AAIER.

2. 2AF(1985) ABE FHo2 @ $ 59 obvE A
ORI B A7 Feuism BTG AAelEE.

5. A (1980) AFUEIN A2 BRAT, Folo)
o3 oiehel HAREE,

1L
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

257 (199) Astezt ol ¢ 43S A% e 2 AT
ol [ 7. nANGE R PP EAEGE YA
A=E.

ANF(1994) A&z AL ¢ EoUdel] B A7
R et MArES =

AU (1995) AHEET AL oA o &2 4 A
TR B 7. olglAtign qgd HAE e,

23 (1989) Felviet Az g2e] S84 33 o
T A3l g A =g,

B (1995) 39 A7 Zds 484 ad d
T AgdAdEn datd AAEe =g

WA, oM, 9781993 AzAE. =AERRA,

L EHE4(1992) Mg AR olgsde BEERY. 4Td

o PRt A =g,

EHT(1994) =9 AL AT A B¢ |
T dAdg R P AGY AR =E,

£34(1995) P EBEZ A4

o]9F(1995) AWzA. 71E%.

©]93] (1995 t¥AE JURZF4E9 AU #F A
T gt gl Halstgl=g,

Z#3(1994) AAGAE FHoz @ AT 44 A
el B G AAd T HEkd HAE =T,
Bol4(1992) AE93 HALAY 471, 47 4%
27,

HAY(1995) ASFAZAFL AR AFAE, 39
etn AU HAL=E

29 (1991) AEGAL ollxe] HPZY FAo AT
a, At et A =g

29 (1985) A3k GAMETS] ANBATAR g §H o
& =g #AF AT Fdigta gzt HAlee =g,
PeH(1993) EA AEHgre) AEF S8t AP A
T izt ARGy QA =R
FZTAL7SNLTATA(1995) AREFIAMNLELLE AE
aT.
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