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Research into Implementing and Spreading Portable Greening Technology as
Measures against the Fierce Heat during the Olympic and Paralympic Games
Kenji Amagai, Division of Mechanical Science and Technology, Fuculty of Science and Technology, Gunma

University / Tokyo Metropolitan Agriculture and Forestry Research Center, Tokyo Development Foundation for
Agriculture, Forestry and Fisheries / Gunma Shinrin Kumiai Rengoukai / Gunma Zouen Ryokuka Kyokai

Background and Objectives of
Research/Activities

[Background]

eMeasures against fierce heat during the Olympic and Paralympic Games

eEstablishment of greenery technology for outdoor cool spots

eMaking use of suburban forest resources in urban areas, and economic

circulation

eRevitalization of traditional industries such as gardening companies

[Objectives]

olnvestigation of the effectiveness of portable tree greenery technology for
establishment of cool spots > Measurement of thermal environment data
and evaluation of the thermal sensation and comfortability by human

oSurvey of requirements to spread the technology in real society
oEvaluation of costs, and establishment of popularizing system
oDevelopment universal benches for wheelchairs users

Research/Activity Implementation System

Evaluation of universal
benches
(e.g. wheelchair users)

Experiment site
(Tokyo Big Sight)

Expert advice

Cooperation

Gunma University

‘Amagai (applicant)

Iwasaki (cooperating researcher)
Postgraduate student: 1
Undergraduate students: 2
Participation in planning and

implementing all aspects of the research,

and coordinating and negotiating with
all participants

Communication and
adjustment

Examination of

resource and economic

N cyclic models A

Tokyo Development Foundation for
Agriculture, Forestry and Fisheries
Sato, Nagashima

trees, evaluation of growth status,
evaluation of trees after long term
deployment, evaluation of, e.g.,
deployment cost

Cooperation among

Gunma Shinrin Kumiai Rengokai
Suzuki and others

Making improvements to the benches,
evaluating their ease of use, and
evaluating the cost of wood used

the four parties to
run experiments

Public Construction Subcommittee,
Gunma Zouen Ryokuka Kyokai
Fukazawa and others, Subcommittee
members

Cultivation of trees with ideal shapes,
examining of costs related to, e.g.,
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maintenance and management

Evaluation of Effective Temperature and Comfort

Results of Thermal Environment Measurements (Questionnaire Survey)

Deployment duration: June 30 — September 30, 2016
Location: East Halls Parking Area, Tokyo Big Sight
The temperature, humidity, amount of sunshine, black globe temperature
temperature), and WBGT (Wet-Bulb Globe Temperature) will be measured in the four
zones of “greenery + water spraying,” “greenery only,” “water spraying only,” and “no
greenery or water spraying.”

Time and date: 11:30 A.M. — 12:30 P.M. September 9, 2016
Place: East Parking Area, Tokyo Big Sight

Average temperature = 32.2°C, Average humidity = 52%
Average wind speed = 2.7 m/s, Questionnaire respondents: 18
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Interview with wheelchair users and feedback into the design

It was confirmed that “shade + mist zone” (greenery + water spraying
zone) was the coolest zone.

Interview with wheelchair users by having them move into
the bench area and review the ease of movement and ease
of conversation, and identification of the positive points.

4

O Generally, there are no problems with the current design.
O There is adequate rotation space for the wheelchair.
O tis easy to converse for both wheelchair users and regular
users.
O Points to be improved on:
(1) When turning the wheelchair, the users’ toes feel as if
they may hit the legs of the bench.
(2) It is better to widen the space between the benches when
it is used by two wheelchairs.
= Reflect into design when producing the improved
version

Interview with landscape contractors
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Decrease in the number of trees for
building gardens; increase in the
number of trees for public projects

Circulation of mainly tall trees
with small branches

[Results of study] Trees that are suitable
for greening benches make up 10 - 15% of
the cultivated land. Most trees suitable for
greening benches are not shipped out to the
market, and there is a need for trees that
can withstand planting for about three
months with a retail price of about 50,000
yen; within a range of one hour when
taking into consideration set-up and
transportation costs...

Examples of suitable trees
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Future Plans

|

\ The needs survey for popularizing this technology in society, cost estimates, as well as basic materials needed for establishing a framework for
1 popularizing the technology were successfully studied from the various perspectives of forestry associations, landscape contractors, and users.

. In particular, a universal bench assessment was also conducted with cooperation from wheelchair manufacturers and wheelchair users, enabling
1 the verification of the validity of this technology.



