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Abstract

In addition to the excellence of the functional aspect of green roof, the impact of green roof on the
environment in the process of disposal before and after construction as life cycle assessment was evaluated.

In order to alleviate climate change, we paid attention to energy consumed by buildings, the main source
and cause of greenhouse gases, chose green roof as a method to reduce energy use, and evaluated the
environmental impact of the green roof. In this study, basic data on measures to reduce greenhouse gas
emissions were presented by evaluating the environmental impact of the entire process from manufacturing
to disposal of global warming and air pollution according to the green roof method. As a result of the
analysis of environmental impact, it was calculated as 21,540kg CO,e of greenhouse gas, which is the
cause of global warming, accounting for 51%, the highest ratio of 11,646kg CO,e in the installation stage
including the manufacturing process, 31% in the use stage of artificial soil. In the case of environmental
impact from urban air pollution, 57% of the environmental load was found in the installation process
including the manufacturing process, 36% in the use stage, and 7% in the disposal stage.
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[Fig. 11 Cross section of Extensive Green roof system.
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<Table 1> List and quantity of components used in the Green roof

Component Material MiLCA DB Amount Unit
Installation
Protect layer Polyester Felt and bonded fabrics production 78.75 kg
Root barrier & Water PVC Plastic film, PVC, for agriculture 398.66 ke
proofing sheets
Drain board ABS Acrylonitrile Butadiene Styrene 315.00 ke
polymer
Filter/Separation fabric Polyester Felt and bonded fabrics production 65.63 kg
i 1
Drainage pipe Pumice Quarried stone, sand, gravel and 279.59 kg
round
Floor access door Stainless Shaped stainless steels 8.00 kg
Bottom ash.
Artificial light weight ’ e
. lr;a;e B Welg Cocopeat, Artificial aggregate 25,200.00 kg
£E1C8 Bark, et al
Peatmoss Peatmoss - 7.88 m’
5Electrlc¥ty . Electricity Electricity, f.rom pov?/e.r generation, 125 Wh
(for hot-air welding) grid electricity
% Fuel (for crane) Fuel Heat energy, from heavy fuel oil C 240.00 L
Use and maintenance
Artificial light weight Bottom ash,
aggregate Cocopeat, Artificial aggregate 4.00 kg/yr
(for supplement) Bark, et al
% Electricity . Electricity, from power generation,
El . k
(for weedkilling) cetricity grid electricity 080 Whiyr
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<Table 2> Result of Life-Cycle Inventory analysis of Green roof

Green roof
Elementary flow Elementary flow
air 2,3,7,8-tetrachlorodibenzo-p-dio-xin
antimony acid (as H+t)
barium ammonia
bauxite ammonium
bismuth arsenic
boron biological oxygen demand
brine oron
calcium carbonate C6_alkylbenzene
carbon cadmium_ | . .
chromium carbon dioxide (biogenic)
clay carbon dioxide (fossil)
cobalt carbon monoxide
copper chemical oxygen demand
diatomite chlorine
dolomite chromium
feldspar cobalt
fluorspar . copper
freshwater, low scarcity CxHy;hydrocarbons; CxHy
fold ) earth & sand (landfill)
ground water, low scarcity hydrogen chloride
1ron hydrogen fluoride
kaolin hydrogen sulfide
lead Iéad L
lithium low-level radioactive waste
manganese manganese
marble mercury
molybdenum metal Wwastes (landfill)
natura] latex methane .
mickel metane (fossil)
phosphorus nickel
platinum . nickel compounds
primary energy from geothermics nitrous oxide
Input  primary energy from hydro power Output  nitrogen dioxide .
primary energy from solar energy nitrogen, total (excluding N2)
flow  quartz sand flow non-methane volatile organic
sea water -compounds
serpentine particles (> PM10)
silica stone Bamcles PM10)
silver . FC-14
sodium chloride phnol
sulfur phosphorus, total
talc slag “(landfill
titanium sludge d(land ill)
tungsten sulfur dioxide
vanadium sulfur hexafluoride
Zinc sulfur oxides
uranium U308 sulphuric acid.
coking coal 29MJ/kg suspended solids
crude 44.7MJ/k% treated water
general charcoal 25.7MJ/kg vanadium |
natural gas 54.6MJ/kg volatile organic compound
natural gas liquid 46.5MJ/kg water vapour
black liquor zinc )
blast furnace gas (BFG) animal and plant remains recycable
cinder, recycable bittern
coke oven gas (COG) blast furnace gas g)BFG)
heat energy . coke oven gas (COG)
Linz-Donawitz gas rubble and debris, recycable
miscellaneous ore sludge, recycable
off gas slug,” recycable
pig iron scrap steel and iron scrap
steel scrap waste alkali, recycable
sulfur dioxide, recycable waste tfwlass and “ceramic recycable
used paper waste textiles, recycable
waste alkali, recycable
waste textiles, récycable
waste wood, recycable
Total 67 Total 83
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[Fig. 3] Global Warming Impact Value by Component. Installation

stage (DIS).

<Table 3> Global Warming Effect Factors and
Resulting values of Green roof

Value 0
Effect Factor (ke:COn) %
carbon dioxide 20,948.19 97
methane 382.40 2
Global
Warming ~ Ditrous oxide 209.68 1
PFC-14 0.31 0
sulfur
hexafluoride 0.13 0
Total 21,540.71 100
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<Table 4> Comparison of Global Warming Effects
by Stages of Green roof.

Value

t 0,

Stage (ke:COne) %
Installation 11,645.91 54

Global

Warming Use(40yr) 6,662.56 31
Disposal 3,232.24 15
Total 21,540.71 100
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<Table 5> Urban Air Pollution Factors and
Resulting values of Green roof.
Value 0

Effect Factor (ke'SO-0) %

sulfur dioxide 11.37 65

Urban Air sulfur oxides 4.47 25

Pollution

nitrogen oxides 1.78 10

nitrogen dioxide 0.00 0

Total 17.62 100
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Disposal stage (DIS).

<Table 6> Comparison of Urban Air Pollution

Effects by Stages
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