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ABSTRACT

KEYWORD

Purpose: Rooftop greening, first introduced in Korea in the mid-1990s as a solution to urban ecological
challenges, has become a standard feature in the construction market following extensive research in the early
2000s. This study assesses whether green roof soil, originally composed of artificial substrates, can evolve into
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natural soil or become suitable for urban agriculture over time, thereby exploring the potential for transforming  Rooftop Greening

these artificially created spaces into sustainable environments. Method: The rooftop greening laboratory,  Artificial Soil

established in the 2000s using various soil types on the rooftop of the KICT, has now aged over 20 years. After two ~ Naturalization

decades, the research team analyzed the composition of the rooftop greening soil, comparing it with other soils to ACCEPTANCE INFO

track the changes in the artificial soil components over time. Results: The analysis revealed that the rooftop

Received Aug. 20, 2024

greening soil had gradually transformed into natural soil, suitable for urban agriculture. It was confirmed that, if .1 revision received Sep. 30, 2024
maintained over an extended period, rooftop greening on artificial grounds could evolve into an environment  Accepted Oct. 7, 2024

quantitatively similar to natural soil.
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(horticultural substrate, Hanareumsangto, Shinsung Mineral,
South Korea), B&}o]E(New Pearl Shine No. 1, GFC, South
Korea) 2} 4 eh(perlite + activated carbon) (v/v, 8/2)-& 435}
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Table 1. Overview of experimental soils

Table 2. List of plants used in experiments

Classification| Manufacturer Mixing Ration Scientific name |species Specific name
A tvpe R Com Sera Soil : Bark : decomposed granite Sedum middendorffianum, Sedum takesimense,
typ ' soil = 60 : 20 : 20 S. spectabile, S. rotundifolium, Orstachys japonicus,
B type M Com. Peat Soil : Zeolite = 50 : 50 Crassulaceae 12 | S. sarmentosum, S. oryzifolium, Sedum album
- - L., Sedum reflexum, Penthorum chinense Pursh,
C type Mix. Peat. SOﬂ, Zeolite decomposed Sedum spurium Fuldaglut, Sedum lineare
granite soil = 20 : 25 : 55 - :
: : .. Allium senescens, Hosta longipes,
D type K Com. |Perlite : Soil of Earthworm = 90 : 10 Liliaceae 3 Hemerocallis minor
E type [Control Group| General mineral Soil Chrysanthemum boreale MAKINO, Tnula britannica
var. chiensis Regel. Aster koraiensis Nakai, Armeria
Asteraceae 6 .. . .
o . o R o o o o R o maritima, Chrysanthemum zawadskii var. latilobum
Kitamura, Aster spathulifolius
d hd hd ° hd b hd b ° hd Thyumus quinquecostatus var. japonica
Lamiaceae 4 | Prunella vulgaris var. lilacina, Ajuga repens N,
Im . ° ° ° ° ) ° ° . °
Dracocephalum argunense FISCH
o ® ® hd ® ® ® ® d ® Sagina japonica, Dianthus chinensis, Dianthus
superbus var. longicalycinus, Dianthus Dianthus
o . . [ . . . J o ° C hyll 7 L RO L
aryophyliaceac chinensis L. var. chinensis, Dianthus chinensis
Im Im var.semperflorens, Lychnls viscaria
: Dianthus | Dianthus Primulaceae 2 | Primula sieboldi, Primula sieboldi improved
ot S | S| S | Osadys | Sagra | Demhus | OGS | Dt | cinenss
u specabie Rporicss | sbaica | eSS ngiayius YT Polemoniaceae | 2 | Phlox subulata, Phlox subulata 'Red King'
5. s. Secm [ Sedom  ( Penthonm o Dontostemon hispidus Maxim, Arabis glabra L
oyafolum | abuml | refleum  chi Seboldi | Sebolch RedKing' Brassi 4 P > & -
s rassicaceas Bernh, Aubrieta, ardamine bellidifolia Linne
S i A =t rocalls) icpidus - |Arabi e o | e : : ;
B senescens | longipes | minor | B e || Poaceac 5 plioblastus pygmaed Mitford A., Pennisetum
i ) (o] — alopecuroides L., Sprengel.
et e [ R : : —
o = Kiamura b Iris 1 Iris lactea var. chinensis
Thyumus | pr el ’ _— ) - ilegia | ¢, .
& :msv?,_ vuT“gI:Liif::alar, ey rgunerse YT e e \ﬁ';'i’f?’.l"’., Eres) Buxus 1 | Pachysandra terminalis
japonica
Saxifragaceae 1 | Aceriphyllum rossii
Amaryllidaceae 1 | Lycoris radiata HERB
Hypericaceae 1 | Hypericum ascyron LINNE
Valerianaceae 1 Patrinia rupestris
Ranunculaceae 1 Aquilegia buergeriana var. oxysepala
etc 1 Erigeron annuus

Table 3. Plant growth status by soil

number | Soil depths (cm) | Classification | Average growth rate (%)
1 10 A type -82.56
2 10 B type -50.20
3 10 C type -70.72
4 10 D type -18.33
S 5 10 E type 40.53
Floor cleanin, Experimental Material Soil layin;
g sample preparation ying 6 20 A type -10.68
7 20 B type 95.43
8 20 C type 71.40
9 20 D type 223.63
- 10 20 E type 53.58
Soil mix

Experimental sample completion
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Fig. 2. Procedure of making experimental samples L 67 AP oAt A A-go] Bt AlEZo]tH(Table 4.).
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Table 4. List of plant species suitable for Green Roof System

Scientific name Specific name

Sedum middendorffianum, Sedum takesimense, S.
spectabile, S. sarmentosum, Sedum reflexum, Penthorum

Crassulaceae . .

chinense Pursh, Sedum spurium Fuldaglut, Sedum
lineare

Liliaceae Allium senescens
Chrysanthemum boreale MAKINO, Chrysanthemum

Asteraceae .. . . o
zawadskii var. latilobum Kitamura, Aster spathulifolius

Lamiaceae Thyumus quinquecostatus var. japonica
Dianthus chinensis L. var. chinensis, Dianthus chinensis

Caryophyllaceae

var. semperflorens

Brassicaceae | ardamine bellidifolia Linne

Poaceae Pennisetum alopecuroides L., Sprengel.

Valerianaceae | Patrinia rupestris

Pictures of 20cm soil depth experiments

Fig. 3. Pictures of plants used in experiments (After 20 years)
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Table 5. Change in soil chemical properties

Components | Test Gro Control Control Control
P P Group 1 Group 2 Group 3
pH 8.9 6.1 10.3 6.5
EC (dS/m) 0.34 1.14 3.48 -
OM (%) 6.2 12.08 1.05 -
TOC (%) 3.6 7.01 0.61 -
T-N (%) 0.279 0.159 0.006 -
Ca 2185.36 2050.95 33.05 3.01
Exch. | Mg | 83.37 673.6 28.29 1.77
Cations
(mg/kg) K 136.8 773.2 3942.2 1.29
Na 129.94 542.67 353.77 -
T-P (mg/kg) 183.98 401.31 49.67 40.7
P,0s (mg/kg) 21.84 173.03 125.77 -
Total K (mg/kg)| 4852.82 10547.98 724.34 -

Test Group : 20-year-old green roof soil

Control Group 1 : Bed Soil

Control Group 2 : Soil Blending with Biochar and Perlite (2/8)
Control Group 3 : Sera Soil at the time of creation
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Flg 4. Pictures of the experlmental site by 5 types of soil (After 20 years)
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