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Uncomfortable
microclimate
Low durability of the
sealing of the roof
High surface runoft
low evapolranspiration
Pollution of the
surtace waters

Bitumen roof

Energy balance, daily mean

Global Radiation
5354 Wh

Latent Heat
1827 Wh

Increased Thermal
Radiation 2923 Wh

Main Influencing Factors:
% Surtace colour (Albedo)

% Heat capacity of
Thermal Radiation Balance 7555 Wh Radiation Balanea | ~ 0% 0%

1949 Wh % Exposition
@ Daily Mean in Wh/im” June-August 2000

UFA-Fabrik Berlin-Tempalhof

Marco Schmidh@ TU Barin da 2002

AR E0{E FHME

o
g 7.

3
Extensive Greened Roof

Energy balance, daily mean ﬂ

Global Radiation
Evaporation-

5354 Wh
Refiection cooling 1185 Wh

Improvement of the.
microclimate
High durability of the
sealing of the roof

Reduction of the runcl
by evapotranspration

Latent Heat
872 Wh

Increased Thermal
Radiation 2494 Wh

Main Influencing Factors:
% Fisld capacity of the sol

g

2

H

g % Exposition

g ‘Thermal Radiation Balance 7555 Wh % Percentage of cover
i

2

of the vegatation
@ Daily Mean in Wim? June-August 2000

UFA-Fabrik Berfin-Tempelhof

24=5 = BHY=SATRY & 58%E (EEH SUHIoE HEAZ.

EHt=ARTR|Q| o 95% K| BHE HEIA|F| 1

A= : Kohler, Schmidt(2002)
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Plans to Encourage Green Roofs for Energy Saving
and Monitoring Thereof

Won-Joo Kim - Yong-Mo Cho - Mi-A Nam - Sang-Hee Shin

1. Background and purpose of the study

O0The city is the center of human activities and thus, environmental
problems of the city are getting serious. Particularly, due to the green house
effect, the average annual rate of temperature has increased by 0.5~1.5C, and
the energy usage of buildings has been increased proportionally to that. In the
case of Seoul, it needs to regulate the temperature rise and the energy usage

of buildings since Seoul shows the highest building energy consumption.

0 Green roofs business can be helpful to secure green spaces which Seoul
lacks and therefore, it can contribute to solve environmental problems and can

be used in the energy saving of buildings.

0The study is purposed to maximize the energy saving effects, which
recently draw global attention, against the global warming temperature and the
energy price inflation; carry out the green roofs in view of making the best use
of green spaces in the city and monitoring thereof; and therefore, find plans to

encourage green roofs business.

2. Main results from the study

0 A rooftop afforested building reduces the temperature of the building
with soils and plants in summer season and maintains the temperature of the

building higher than the ambient temperature in winter season. Accordingly,



compare to a concrete rooftop, the afforested rooftop shows more effective

heating and thus, it comes to effectively save energy.

O From the result of temperature measurement, in the case of the soil
surface, while the afforested surface shows the difference of 15.3C between
the minimum temperature of 22.1C and the maximum temperature of 37.4C,
non-afforested surface shows the difference of 46.2°C between the minimum
temperature of 20.5C and the maximum temperature of 67.27C.

O From the result of temperature measurement by the infrared camera, in
the case of the non-afforested rooftop, the midday summer temperature
reached 70.9°C but in the case of the afforested rooftop, the temperatures were
measured as 30.3C in the lawn area and as 28C in the shrubbery area.
Accordingly, the measured temperature in the afforested rooftop was more

than twice lower than the one of the non-afforested rooftop.

0 On the other hand, the green roofs shows the effect to delay the outflow

of the inflow water from rain though, the effect is insignificant.

0 Although we have a relatively good harvest from the rooftop garden, the
intensive care is demanded and the quality of the crops tends to be lowered

due to the characteristics of the rooftop environment.

3. Policy recommendation

1) Carrying out monitoring on the sites applied for the green roofs in
Seoul.

oIt needs to carry out the monitoring on public buildings and commercial
buildings which have been received government subsidies, approximately 50%
of the costs, from Seoul in order to evaluate and improve the business results,
i.e.,, effect measurement on temperature and energy; user evaluations on
satisfaction and demand; effect of runoff; and compared testifying for spaces

used on other purposes.
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oIt needs to improve the current system which the incentive is given to
newly constructed buildings only. More positive aid is required. For example,
in the case of the existing buildings, if the owner installs gravels which help
the suction of rainwater on the rooftop, a benefit like tax reduction should be
given to the owner in order to encourage the green roofs.

2) Improvement on the system to expand green spaces for green roofs.

oIt needs to expand green spaces in order to deal with the climate change,
save energy and make comfortable spaces. For this, a standard on the
afforestation rate should be suggested for the businesses supported by Seoul
and consequently, the standard should be reflected when designing buildings.

3) Product development and technical research for constructing green
roofs.

o1t has been a while since the green roofs was introduced to our country
though, the products for the green roofs are still borrowed from overseas such
as Germany and Japan. The development for species of trees and products
which fit domestic circumstances has been seldom conducted. Thus, research
support and the product development should be continuously made. It is also
required for the City Hall of Seoul to make efforts to introduce various

products and different ways which fit different construction sites.

4) Arrangement to make the best use of spaces as the spaces for
cultivating plants.

o If the port type crop planting, currently led by Seoul Green Trust, can be
carried out and used within rooftop spaces, the rooftops can be afforested

without high cost of installation and used as leisure spaces.



5) Going toward the policy which draws voluntary participation beyond
supporting.

O There is a limit for Seoul to offer subsidies to all the applicants who
wish to afforest rooftops. Accordingly, the green roofs should be gradually
changed to a mandatory duty and should go the way of giving the information
and the know-how, encouraging citizens to voluntarily participate in.
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