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Shallow-Extensive Green Roof System
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Abstract
This study focused on the characteristics of change soil water with respect to soil thickness and soil mixture ratio, in order
to effectively carry out an afforestation system for a roof with a low level of management and a light weight.
Soil hardness tended to increase as sand particle was increase regardless soil thickness and soil porosity had more higher
artificial soil than natural soil mixture. In case of soil pH, natural soil mixture had between 6.7 and 7.4, and artificial soil

mixture had 6.0 ~6.8. Organic matter, electrical conductance and exchangeable content were highest in Lo, which it had the
highest leafmold ratio.

Soil moisture tension(kPa) in 15cm soil thickness was observed natural soil mixture had a considerable change but
artificial soil mixture had a gradual change when non-rainfall kept on. In the experimental Lo, Sio, S7L3 and SsLs object, the
amount of moisture tended to rapidly decrease. However, in the experimental P;P,L,, PsP>L>, PsPsL> and P4P4L, objects,
which contained pearlite and peat moss, the amount of moisture tended to gradually decrease. As a result, the use of a
artificial soil mixture soil seems to be required for the afforestation of a roof for a low level of management.

Key Words : Greening of building, Biotop, Soil water, Soil thickness, Soil mixture ratio, Artificial soil
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Table 1. Soil compounds and soil mixture ratio that it used for planting ground in this experiment for shallow-extensive

green roof system

Kind of soil Soil mixture ratio
Sand 100% (S10)
Natural soil Leaf mold 100% (L)
Sand 70% + Leaf mold 30% ( S7Ls)
Sand 50% + Leaf mold 50% ( SsLs)
Perlite 70% + Peatmoss 10% + Leaf mold 20%(P7P;L>)
e . Perlite 60% + Peatmoss 20% + Leaf mold 20%(PsP>L>)
Artificial soil

Perlite 50% + Peatmoss 30% + Leaf mold 20%(PsPsL,)

Perlite 40% -+ Peatmoss 40% + Leaf mold 20%(P4P4L,)
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Table 2. Physic-chemical characteristics with respect to
shallow-extensive green roof system
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thickness and soil mixture ratio in this experiment for

o . Soil hardness(mm) Soil porosity(%) EC oM Exch.(cmol/ 2)

Soil mixture ratio Tem 15¢cm 7em 15cm pH (dS/m) (%) K Na™ Mg " Ca”
Sio 2.75 3.85 46.75 38.63 6.69 0.08 0.6 1.585  0.895 3.65 37.5
Lio 0.86 0.95 85.43 81.33 7.31 0.53 724 32940 3286 56.52 316.6
SiLs 3.62 5.10 44.86 48.93 7.17 0.18 6.2 6.781 1200 1453  136.7
SsLs 3.11 1.61 55.62 54.60 7.36 0.38 8.4 8.022 1334 2053 163.7
P;P,L, 0.82 0.63 81.35 77.56 6.79 0.20 25.6 4244 1691 10.839  100.1
PsP>L 0.90 0.66 80.70 79.48 6.57 0.18 36.8 2943 1754 1032  84.1
PsPsL, 0.78 0.81 84.95 86.64 6.25 0.19 43.9 2.802 1795 1434 946
P,P4L, 1.01 0.75 81.25 86.43 6.09 0.12 54.0 3120 1555 14.02 839
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Fig. 1. Change of soil moisture tension(kPa) in 15 cm soil
thickness as affected by difference natural soil
mixture ratio.
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Fig. 2. Change of soil moisture tension(kPa) in 15 cm soil
thickness as affected by difference artificial soil
mixture ratio.
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Table 3. Analysis of correlation coefficient(R*) with soil
water contents and days after non- irrigation in a 7
cm soil thickness.

Correlation coefficient

2

Soil mixture ratio " R”
Y

Sio -1.159 12.884 -0.629”

Lio -2.415 34233 -0.972"

SiLs -1.207 13.289 -0.648"

SsLs -1.393 15.411 -0.779"
P;P\L, -2.350 28.369 -0.852"
PeP,L, -2.702 32.748 -0.870"
PsPsL, -3.089 35.747 -0.859"
P,PsL, -3472 40.180 -0.851"

"X days after non-irrigation,Y: Soil water contents(%),
™ Correlation is significant at the 0.01 level(2-tailed)
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Table 4. Analysis of correlation coefficient(R*) with soil
water contents and days after non- irrigation in a
15 cm soil thickness.

Correlation coefficient

Soil mixture ratio R’
X Y
Sio -1.119 13.945 0.850"
Lio -1.759 31.475 0.953"
S715 -1.124 14329 0.854"
SsLs -1.096 15473 0.978"
P:PL, -1.758 28.724 0.898"
PeP2L, -2.087 31.145 0.943"
PsP;L, -2.388 35.933 0.948"
AP -2.906 43.002 0.917"

"X days after non-irrigation, Y: Soil water contents(%),
Correlation is significant at the 0.01 level(2-tailed)
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