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Development of Green Retaining-wall System with Native Evergreen

Plants Corresponding to the Southern Region
- A Case Study of Tongyeong City in Gyeongsangnam-do -
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ABSTRACT

This study was carried out to investigate and propose a green-wall system with evergreen plants for urban
greening of Tongyeong City. To achieve these goals, the requirements and possibilities for wall greening were
investigated and evaluated considering the location, topography, and climate of Tongyeong City. Existing walls
were analyzed and then a suitable green wall system is proposed.

Tongyeong City and its 151 islands covers the central and the southern parts of the Goseong peninsula.
Most of the land is covered with hills and mountains; 43.9% of the land area has a slope greater than 15%
and most hills and mountains near the urban area have a slope of more than 30%.

As a result of the topographical properties, concrete retaining walls can often be seen along the streets
in urbanized areas. These retaining walls are not only unattractive, but they also create environmental problems,
and thus should be replaced with native evergreen plants. Options for replacing the retaining walls include
evergreen vine-plants such as Hedera spp. and Euonymus radicans, but native evergreen shrubs such as
Pittosporum tobira, Nandina domestica, Raphiolepis umbellata, llex cornuta, llex crenata, Fatsia japonic, and
Aucuba japonica may be a more attractive option.

Current wall conditions are unsuitable for planting vines, therefore, a reservoir-drainage-type plant box

filled with a light artificial substrate is required for greening these concrete retaining walls.

Corresponding author: Huh, Keun-Young, Dept. of Landscape Architecture, Jinju National University, Jinju 660-758,
Korea. Tel.: +82-55-751-3307, E-mail: sumoto@yjinju.ac.kr
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These might be irrigated in the dry season and fertilized annually by an appropriate system. These plant

boxes could be attached along the entire walls.

An experiment investigating effects of substrates and bark-chip mulching on the growth of Hedera

spp. showed that the mixture of cerasoil and field soil(v/v, 4:6) was superior to field soil alone and to the

mixture of petlite small grain, large grain, and field soil(v/v/v, 2:2:6). Bark-chip mulching tended to increase

the growth of Hedera spp..

Key Words: Retaining Wall, Hedera, Mulching, Substrate, Tongyeong
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Table 1. Field soil and artificial substrates used in the experiment

Item Substrate Mulching Ratio (volume)
Treatment 1 Field soil Not applied -
Treatment 2 Perlite small grain: Perlite large grain: Field soil Not applied 2:2:6
Treatment 3 Perlite small grain: Perlite large grain: Field soil Applied 2:26
Treatment 4 Cerasoil: Field soil Not applied 4:6
Treatment 5 Cerasoil: Field soil Applied 46
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filled with substrates

a. each plot(pot)

b then, planted Hedera helix L.

Fig. 1. Preparation and arrangement of the experiment to investigate the effects of several substrates and bark chip

mulching on the growth of Hedera helix L.
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Table 2. Monthly mean temperature in Tongyeong city from 1993 to 2002

Month Monthly mean temperature(C) Average
1993 | 19% | 1995 [ 1996 | 1997 {1998 | 1999 [ 2000 | 2001 [ 2002
1 30 28 23 28 19 32 35 39 22 5.1 31
2 51 40 47 26 45 66 45 30 47 6.1 46
3 8.0 6.7 85 7.0 89 93 8.8 8.6 86 105 85
4 129 140 127 112 131 152 138 131 139 146 135
5 17 175 164 171 174 187 17.7 17.2 182 174 175
6 206 202 202 203 217 203 209 209 211 213 208
7 224 23 237 235 243 217 237 25.2 254 243 245
8 232 279 26.4 2.1 2538 %6 25.2 2.6 264 25,0 259
9 215 22.8 2038 223 219 238 237 215 25 223 2.3
10 16.1 174 17.2 172 | 166 190 17.1 172 184 165 173
11 116 131 94 107 121 114 111 106 108 8.7 110
12 48 62 34 49 59 60 51 59 49 64 54
Average 139 150 138 138 145 154 146 145 148 149 145
*: The source of Korea Meteorological Administration
Table 3. Monthly minium temperature in Tongyeong city from 1993 to 2002
Monthly miniumn temperature{C) -
Month 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 [ 2000 [ 2001 g | Minium
1 05 | -08 -18 -12 25 77 61 66 | -107 63 -107
2 11 01 04 -14 -0.1 50 6.7 6.0 58 -30 -6.7
3 39 24 43 32 45 00 2.2 26 -43 -15 -43
4 84 100 82 69 90 33 37 20 16 64 16
5 132 139 125 132 142 114 109 94 109 114 94
6 178 17.1 17.1 182 181 1.9 156 155 4.1 130 119
7 199 245 217 209 219 195 179 202 190 192 179
8 207 252 240 232 231 207 192 220 182 181 181
g 183 189 176 187 184 173 159 140 152 145 140
10 124 132 131 13.2 12.1 99 43 8.0 11.3 34 34
11 84 92 45 70 82 07 09 -05 04 -11 -11
12 08 20 -0.7 04 19 21 -56 -45 -2.9 -38 -56
*: The source of Korea Meteorological Administration
Table 4. Monthly maximum temperature in Tongyeong city from 1993 to 2002
Monthly maximum temperature(C) . .
Month 1993 | 1994 | 1995 | 1% | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 Maximum
1 7.7t 78 73 8.1 75 12.1 137 151 105 184 184
2 95 93 100 75 102 178 15.1 140 167 155 178
3 125 115 130 115 138 206 17.9 180 207 216 206
4 176 186 172 160 178 %.1 %0 220 954 253 2%.1
5 218 212 207 20 214 288 252 291 275 282 291
6 24.2 242 21 235 %56 2779 297 284 282 308 308
7 5.7 312 264 270 274 303 310 333 330 338 338
8 2.7 301 205 301 293 316 315 346 340 347 U7
9 257 272 249 2.8 263 314 317 2938 309 26 326
10 209 220 23 224 218 277 2738 264 2.8 277 2.8
11 154 180 153 150 168 216 210 219 219 198 219
12 99 110 91 109 105 169 148 180 154 17.3 180

*: The source of Korea Meteorological Administration
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Table 5. Monthly precipitation in Tongyeong city from 1993 to 2002

Monthly precipitation{mm) . .
Month Minium Maximum
1993 1994 1995 19% 1997 1998 1999 2000 2001 2002
1 48 326 461 33.1 10.0 65.1 46,7 217 67.4 53.6 277 65.1
2 102.1 186 179 156 6.8 771 34.6 0.0 64.8 151 0.0 102.1
3 815 29.2 790 [ 1901 65.9 690 | 1693 515 85 | 1407 85 169.3
4 451 875 95 647 | 1166 | 2007 884 592 471 | 2712 45.] 271.2
5 1549 | 3215 | 1201 304 | 3100 | 1266 | 1655 85.5 504 | 1344 304 3215
6 190.3 453 | 1153 | 3566 | 2261 | 3500 | 2824 | 1335 | 2769 71.0 453 356.6
7 1981 708 | 2045 | 2144 | 2236 | 1013 | 7948 | 3837 | 2602 | 2976 708 794.8
8 606.3 604 849 | 1458 | 1736 | 2295 [ 548 | 3392 | 1219 | 6727 60.4 672.7
9 64.1 194 55.5 20.4 194 | 2242 | 2820 | 2445 82.5 80.2 194 282.0
10 61.8 717 39,6 312 00 | 101 | 1175 605 | 1254 731 0.0 1254
11 829 25.0 81 634 | 2139 194 191 68.5 126 94 81 2139
12 416 105 0.0 26.8 68.4 2.2 0.0 4.2 350 56.1 0.0 56.1

*: The source of Korea Meteorological Administration
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400~500m 159 07 | o |
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Total 235.44 100.0 Fig. 2. Environmental figurative art attached on waH




39

¢. Pycongrim sanitary landfill

| !
l !

b. Bukshin reclaimed land

A

- ]

d. The seashore park

f. The front of Bukshin Tower mansion

Fig. 3. Concrete retaining walls shown in Tongyeong city(1).
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c. From Tongyeong bridge to Tongyeong mlddle
~school

i
!
|
I

e. From Chungryulsa to Tongyeong
telephone office

b. Sepo ridge in Misudong

RS e ———

L
d. Near Tongyeong bridge

r

f. Chungmu high school

Fig. 4. Concrete retaining walls shown in Tongyeong city(2).
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a Case 1 - o b, Case 2
Fig. 5. The cases of wall planted with Hedera spp.
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a. Attach plant boxes on wall

c. Plant pots on vertical artificial ground

d. Attach plant mats on wall
Fig. 6. Green wall systems exhibited on 6th ECO GREEN TECH 2002 in Japan.
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irrigation system

plant box ] | |
stee! structure g , W )
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concrete
retaining wall —
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a. Front view b. Lateral view

planting layer

filtering layer

drainage layer
== resenvior water
P drainage hole

¢. Section view of plant box

Fig. 7. A green wall system proposed for the concrete retaining walls shown frequently in Tongyeong city.
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Fig. 8. The cases of green wall planted diversely with vine-plants and shrubs in France.
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Table 11. Root length, fresh weight, dry weight, water
content of Hedera helix L. grown in each

water content of Hedera helix L. grown in treatment

each treatment Root Root -

Root length fresh Root water

Above-part Above-part ne . dry weight

Above-part Above-part (cm) weight content
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(g) £ (g/g) Treatment 1| 2121c 179 0.78b 1.28

Treatment 1| 61.3% 5.86b 2.50b 1.38a

Treatment 2|  67.670c 9.74a 3.29ab 1.95a
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