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ABSTRACT

Green areas and the area of available horizontal surfaces are gradually decreasing due to the overcrowding of buildings.
It is adversely affecting the urban climate and ecosystem. However, the recognition of the importance of green areas is
gradually increasing. As a result, the importance of wall greening using vertical surfaces is growing. However, despite
the fact that domestic wall greening guidelines and institutions related to orientations restrict planting. there was no study
to determine whether there were actual differences in plant growth due to orientations. Therefore, this study compared
and analyzed the plant growth characteristics by orientations to apply actual wall greening to cities. The experiment was
conducted from May to September 2020. First of all, three octave walls were constructed to measure the temperature,
the illumination, and the length of the plants once a week. The plants included Parthenocissus tricuspidata, Hedera rhombea,
and Euonymus radicans cv. Aueonmarinata Rehd plants.

As a result of the study, Parthenocissus tricuspidata was prolific in the north, and Hedera rhombea, and Euonymus
radicans cv. Aueonmarinata Rehd plants were prolific in the south. All three types of plants were prolific in June-July,
and the Parthenocissus tricuspidata was prolific in grass-growing, and in August, all the walls were 100% covered. Hedera
rhombea had the lowest rate of herbaceous growth, and the vertical coverate was also lower at an average of 45%, but
among the three plants, the sheath of the horizontal surface coverate was the highest. Euonymus radicans cv. Aueonmarinata
Rehd was low in the speed of herbaceous growth, and finally, the walls were 100% covered except for the north and
northwest directions. It was found that not all plants used for wall greening show the same growth, and the difference
in growth varies more depending on plants than the effect of orientations. Therefore, it is better to identify the characteristics
of plant growth and plant suitable plants for each directions.

Key Words: Plant Coverage, Sunshine, Surface Temperature, Plant Height

tio] =2 35 Ader Fd4NG7Isde] mANY A7 S3 71 EArd el Al o7 = .
Corresponding author: Yong-Hyeon Cho, Professor, Dept. of Landscape Architecture, Kongju National University, Yesan 32439,
Korea, Tel: +82-41-330-1446, E-mail: yhcho@kongju.ac.kr

sxzsBIR| Al 49H 550219 10%) 71



Journal of the Korean Institute of Landscape Architecture 207 Z2CHe - 288 - 2017] - 712835

FEES

TAE ASEY AR N xHy A 529 WA Eok M3 25D o
S UL ok 2HY wx 9 F2AL HA Zrhety Jow, A xHa ¢ 3
AA L ATk AT W9l oF FEE S s A Ao A WLER AAE Al st
ATE T3l AA gEE A5 AF Ao|7t UEA Gohd ArE ARt mEka B
TAlo Agst7] S weE AEAY 5498 Bl skt A2 20209 5EHE 997k Hasdch -4, 81

)

W3 37N E Al &ste] @A ol W = (Parthenocissus tricuspidata), %< (Hedera rhombea), & L&AV (Euonynus radicans cv.
Aueonnuarinata Rehd) 21 =35 7+ BAlo] A & F13] 2%, =&, A& Aol Ak
AFAZ, Bl A EFol A AFo] sy, Fot :‘”‘Z*P‘éﬁ HaF A Ao gttt A=
3%‘ R 6790 ASo] st en, gl s A4S G, 8l B WU S 100% ¥ ekt o>
ZHYEEET} ‘/“’Lofq HEE 5 Ht 45%% A HEIRA T, 2 E3% T AR HAHES $9o] 7P m84th
TREAPE S ZPAFEETE ko, HFHOE J BEATS Al Qe M-S 100% &Skt WAt AM-E =
BE AEo U ‘37“0}7( gom, W Qg JAYRT AE AS S wet A Aot dvke AE &
T AT wEhA A EAS Y AL ghofete] wepd gure AES AAEtE Ao 5 ASE ek
TAof: AEF FEE, £, BULE JEYY
1. M2 Aatel] m|x]= Gkl ek A (Park and Kim, 2011), ¥H=
sh 27719 AAE oURA7E A wA (Kwon ef al, 2013)
Al A AS5EC] AUA L AxHES A HojA L S 2 HAsst A5 E 28 nixe Gkl #et
otk 1o we) Zx)e] WA Mzt o)X, T ) o} AT T(Park et al, 2014)%°] At} th-E HHEsl] Aok A+
ERS EX 35 5 BEFFS WA S ZAYE HE = oUA] B EA7]R A7t Ag UjgolH, BH=s] A Fo]
TS 2712 BAY] 98 2772 9oH, BAVSe & ofd BH=slyl 85 AE ¥ A tiet At oiFE
A ERA O otd gk m|A| L C”UHV\fong et al, 2010: Pan et oigitt AETd HAE ATE AUAT YA ES] AW
al, 2018). 23} o]z st & A a}— HHE EARES TA A A7 T8 H7Jeong et al, 2018), HHFIE E3- AU

oV SAFUS ASUE Rk Slos), A FRA LR B 1 A Vang o oL 100534 4] ) W7V

A&H 0 & Z7vak7 Yrh Belmeziti ef al, 2018). zalw =2 7ol mAE G 3k hirEolglon, A8Es) AHe A
o] 17} o]z e 2Wd LA 4277 L7 o] Lafe] o TE 2L Aol AAl HHESE LA %4 £37] SJ8iA
W32 317] A ZateltHim and He, 2011). HH=8R= ¢ © Hu=st =50 ARSEA 3] wE Aol of
Hol| A5& AAFOZH 24 &of 1 A= 53PS e 3k Axst B &)
o)F3 ABAUA Agelx JFS FH(Jeon ef al, 2014), Hoojro] x| wbelol #EE WHxsle] Mg A3 Ax

AR A7 A0 Bl e St ASlzE e D AR el el AGTEE Kim ef a0
(ang ef al, 2015). 3 BAMe] Sahee Selz, 4% Wl K 92AES Agse Hue ALY RF §7o

AT A 5 EAIY AEA 38 ST £ &Rl o] ARl & Ml stk Kim(2013)2 ofgt
Qto]th(Russo ef al, 2018). HHE =83l =9 %& E2le E SAE gAo g Weo] wE 3EES EAEh

7o) Bl golstal A A<l Wge]m(Cho, 2006), ©E7] Eﬁﬂ"ﬂ/ﬂl‘— 1998\ $73HellA =3t S WletHA
T At AYAREAT, olvA] ek &3 w9 Z&4Q A=gle] =] Hich Hssiel BHE AL 2 AHES
&) 715381t Daemei ef al, 2018: Ouyang ef af, 2019). ¥ "Lﬂlﬂx}‘ﬁ ME(19R)E 9EHEE2 4494 AE, 5% - A
Hzslo] st Talo] T8I Sl Al A W =gl O & FEUS ASA Hes AAeES o Ade Te
g A7 AL B ARE geksA AAEL T Aom, MOLIT(2012) & ¥ e] Welel wpe At 3 5

%
=
o
32

= HH=sle] #e AFZE BH=s fd mE BA} W 3 yEste] AES skl AAjste]of
QiR WsHEA A7 (Lee ef al, 2020), HH=3} £A7)& t}. Sejong Metropolitan Autonomous City Building Code(2018

=

72 s2x755(K| J| 498 55 (20214 10%)



eol0ll 2 =320 42 bl

Journal of the Korean Institute of Landscape Architecture 207

%%sm, ﬁﬂﬂﬂi 4551 A

U AR A% ool A SPANE 40l 44
Aot QA Bohe A ATSHGT, Thebd B Ao
= A R go) *‘ZHEW Y 4% 359 e
BRI A2) A% A0l7t ol ehbeA] Qo nA 8
Stk

X

Il AT
A2 Y =% Az

AT Ae ARlEF A A7E 7heshH, $735-(2008)
o] "EARIFANS] AAYeA BAS gk 7ol Ak
Al EUHHE AEE HlgoR S Wu=sel 73
Wo] ARE T Q1 SR O EFH( Parthenocissus tricuspidats), &
N Hedera rhombes), T—:“é'l% VA (Euonymus  radicans  cv.
aveonmarnnala Rehd) 35S ZH]E AR B3 3% B
SHEE QI Ayt ﬂTo}t AT DHEAISAGR] FEdA]
Aol W=l Bol ARSI UTHLee ef al, 2003).

%X@o]t—l%ﬂ_ ”’%’"‘oi LHT’S]—/\‘]-O— 7]-3]-1:::] 1,].]/\1}\4t_ %ZJ’
AEolt) Fol B4 FHIOR UG UL 712E )
7] w2 RHo) stek 5ol sl Arh H 2]
olgol A EAol ork

FORe U, WA, FAE 3 Byl Atk s
A%o] 7] A WA BB AGee, WE 752 /|7y
87) olgths S4el 9

FUSAIS ZAAUTE NS SHETOI RS
s, AR Z7gmoltth Az T0~120m A Aeks
S0l ATHME, 2003).

o]
A3 /‘F&d AEe] Wi 27 AR #2 @AY=
ok 2. 27cm, FHESAF 10.64cmo] At
E"JZHE"E A FE((F) FIE EEF(HE
St AR

$)E A

A Ahe FFUT G s AE7(36°4012.3°N
126°51°21.7°E) oll A Reiaigict, Ao Aol 4% 21710
202011 59 9978 99 26947k skl o, AA717Et

Figure 1. The wall greening located in Kongju University

o F 7&-?%}% 1,344.21rm 7| 23.08CoIdeh A4
° o] 50cmx100cm (7} ExE0]) ¢l W E & 3
NE A=t 2‘11 Ao AES et AA EAAE
o] &9} Al oFlth(Figure 1 #3). 3 2129 A4
A Bt BEAZA wf] oF 18mm, 77 lmm®] PE YIE
= BA oA 50mm °o]Aste] AX|sigith IhAe] Lolg AL
sto] AR Ee] 7ML 2m 7HHO02 AAEN, 4

AT AF 17 B FREAGIL, ANE A ek

[rt

S

ol

N
(=]

p

A
Au

3.

A
HI

EUHg 7172 7P | 1 iol—"% A 9)Eo] SHE]
= AVIE 0}04 27 & 59 9YRE 99 269714 F 13] &
A 9ARE 25 6A7HA g ]7J Ao R A5 A5 7Hg
FL & HA B9 255 WSMEE S0, AEe]
R drhg bE2A AgsheA] dotry] S8 ml g5
3 A5 Aol WiF A&tk v CE 20219 2¢
199 A& Zol¢t FEES HFHOE A5

glo]El= MS Office Excel 2016& 28319 A2|stth &
L= BENETECH GM320s AH-38l913, Z2%=7= BENE-
TECH GM10102 AHE-3ted S7g3t5ith A1E<] Aol= BA 9
AR Aol 100emE 23t FAE 10022 st
YEES UEE AAE HE5S FUE 7R 293 &
TEARS 88sto] g4 Fol| Jaf A=tk T BHE
L9} 2% tlo]HE Figure 2, Figure 33+ 2t

XZ5I5|K| M| 49 55 (2021 10%) 73

o



Journal of the Korean Institute of Landscape Architecture 207

Figure 2. Surface temperature depending on orientations
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Figure 3. lllumination depending on orientations
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Table 1. According direction average surgace temperature from 9 May to 26 Sep. (Unit : )
Dare S SE E NE N NW \ SW
5/9 30,64 31.02 30,50 30,63 30.38 29.56 30,50 30.71
5/16 30.85 31.85 30,63 31.26 3112 29.78 30,63 60.56
5/23 33.05 33.37 3316 33.80 3355 3413 34.44 3349
6/6 3519 35.23 35.33 3548 3546 3519 3557 3549
6/13 38,63 38.34 38.20 3848 38.29 3818 38.23 38.20
6/20 3647 36.54 36.20 36.10 36.33 35.69 36.28 36.55
6/27 3722 3717 37.03 36.68 3657 36.79 37.00 37.03
7/4 3458 34,81 34,67 34,37 34.74 34.68 34.92 34,93
7/11 38.10 38.30 38.21 38,07 37.92 38,00 3820 38.33
7/18 36.36 37.05 37.08 36.69 36.64 36.70 36.86 36.97
8/1 36.19 35.56 3550 3545 3551 3513 35,70 35.90
8/8 2507 2511 2481 2521 25.11 24.85 24.96 24.93
8/29 12,82 4097 39,31 39.28 3849 3559 39,77 4142
9/5 3743 35.73 36.21 36.38 3603 3544 36.25 37.32
9/12 34.22 34.69 34.15 33.79 3363 3343 3397 34.48
9/19 3248 32.59 32,03 3231 32.14 31.66 31.71 31.81
9/26 29.60 2945 29.44 29,81 2947 29,81 29.84 29.93

Average 34.67 34.58 34.26 34.34 34.20 33.98 64.40 34.59
STDEV 415 379 378 361 359 373 377 399
MIN 2507 2511 2481 2521 25.11 24.85 24.96 24.93
MAX 42.82 4097 39.31 39.28 3849 3559 39.77 4142
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Table 2. According direction average sunshine from 9 May to 26 Sep. (Unit = Lux)
Dare S SE E NE N NW W SW
5/9 12,745.00 19,399.90 8,274.80 6,132.30 4,980.70 5.862.60 8,101.60 10,509.20
5/16 14,632.30 12,086.20 9,492.60 7,666.40 6,249.70 7457.70 994440 13.004.50
5/23 13.578.30 13.827.00 10,518.80 857840 6,269.20 9,328.20 11,352.90 12.844.60
6/6 19,165.80 18,567.60 15,558.20 14,812.30 1269750 13,739.10 15106.90 18,052.40
6/13 23,309.50 22.849.40 20,007.10 16,.905.60 15,632.30 18.737.60 20,520.00 23.000.90
6/20 24.449.70 2342510 19.242.50 17.121.20 15952.50 17.151.40 19,084.50 23.505.60
6/27 24.815.20 23,357.80 19.623.10 18,641.70 12.809.30 16,008.60 18,819.80 23.934.00
7/4 19,080.30 17,562.20 16,160.20 13.903.30 12.901.40 16,609.70 16.459.60 18.867.30
7/11 20511.60 18,687.20 17.332.20 15.857.50 983170 14,05350 16,801.70 19,799.50
7/18 23.226.30 21,826.10 18.865.40 16,892.70 13,733.50 17.798.70 20,107.80 23,838.70
8/1 74,400.80 69,071.80 51.315.00 56,740.20 4981030 48539.20 63.448.80 7383240
8/8 2.897.90 2.890.70 2,484.60 2,090.90 1.483.00 1.865.70 2.241.40 2.866.90
8/29 57.710.20 49,768.20 4420750 40,307.30 32.233.70 38,986.30 44.054.70 54,744.60
9/5 34,078.20 30,238.50 28.627.20 26,799.00 19,623.30 25,671.60 29,521.40 33511.30
9/12 20,787.20 18,059.90 16.162.80 13.993.70 9,898.40 13,592.00 15.890.20 20,382.30
9/19 2,077.90 2,040.40 1.793.80 1,639.50 1,035.80 1.454.30 1,718,00 1.977.90
9/26 1.825.50 181830 1,616.60 141370 959.80 1,392.60 1,564.20 1.799.80
Average 2289951 20.934.32 17.722.49 16,440.92 13,300.12 15,602.87 18513.99 2214541
STDEV 18,658.50 16923.72 13.521.24 14,181.80 12,194.21 12.637.94 15,597.66 18.381.36
MIN 1,825.50 1,818.30 1.616.60 1.413.70 959.80 1.392.60 1.564.20 1.799.80
MAX 74,400.80 69,071.80 51,315.00 56,740.20 4981030 48539.20 63.448.80 7383240
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Figure 4. Plant’s growth depending on orientations
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Figure 6. FInal coverage rate of plants depending on orientations
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