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In this paper, we executed numerical calculation used Multi-Scale Simulator for the Geoenvironment (MSSG) to understand
the characteristics of the thermal environment in the urban central area in Hiroshima, where urban warming is advancing, and
performed city block zoning and suggestion of countermeasure policies based on these results. In addition, we held a
collaborative workshop with experts of urban development and management in target area and made an advice map to support
the introduction of urban environment design in the right place.

Keywords : Urban warming, MSSG, Workshop, Planning support tool, Environmentally friendly city

1. Introduction b“ » 4

In recent years, the effects of urban warming have been A8E
observed in various urban areas, and there is a demand for urban
planning considering urban warming mitigation. On the other
hand, effective countermeasures to urban warming may differ ; ¥
depending on the climatic characteristics of the target are, so it’s
necessary to introduce appropriate countermeasures in place.
From this background, the goal of this study is making urban

environmental design guidelines that show effective urban 2~
warming countermeasures in each region. & 5 7

In this paper, we executed numerical calculation used Multi- }’-' _""’ o e =
Scale Simulator for the Geoenvironment (MSSG) to understand Ao'9152 o1 os o5 (1550~ 400 S s e

the characteristics of the thermal environment in the urban central Fig. 1 Surface air temperature distribution
area in Hiroshima, where urban warming is advancing, and (2020/8/21 13:30-14:00)
performed city block zoning and suggestion of countermeasure

policies based on these results. In addition, we held a

N —— —km
AO 0102 0.4 0.6 0.8

¥

collaborative workshop with experts of urban development and

management in target area and made an advice map to support

Zone2
the introduction of urban environment design in the right place. ~

2. Zoning and suggesting countermeasure based on
numerical calculation results

Figure 1 shows the horizontal distribution of the surface air
temperature as an example of the calculation results (spatial
resolution is 2m).  Since many people use around Hondori St.

and spend in a high-temperature environment, creating cool 'I Prevailing wind direction (SW~SSW)

shade along sidewalk of wide streets and introducing wind path Fig. 2 Zoning map of target area
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in densely built-up areas is especially necessary. Next, target area
was zoned based on the numerical calculation results (Figure 2).
Furthermore, countermeasure policies to urban warming were
suggested for each zone. The results of these analysis are
summarized in Table 1. Suggested countermeasure policies were
classified into increasing greenery, improving ventilation in city
block, and creating shade.

3. Extraction of design menu considering urban
warming mitigation through expert collaborative
workshop

To extract the specific method and layout of countermeasures
to urban warming that could be introduced in each zone in the
next ten years, a collaborative workshop with experts of urban
development and management in the target area. Here, two
workshops were held, the first one is to identify the design menu
for each zone, and the second one to create a specific city model
for improving the thermal environment. The Maps show results
of numerical calculation and the analysis in the previous chapter
were used as the information for participants of these workshops.
Figure 3 shows the one of the deliverables of the 2nd workshop.
In this map, eight countermeasure design menus were adopted
and placed respectively.

4. Making an advice map for urban warming
mitigation and evaluation of its possibility of use

Based on the analysis results of the previous chapters, an
advice map to support urban thermal environment design in the
right places was created (Figure 4). This map consists of a
district-scale zoning map of thermal environment characteristics,
a design menu of countermeasures, and a 3D city model showing
specific layout of environmental design.

Finally, an interview survey was performed to stakeholder
such as city officials and private business operator involved in
urban development and management in the target area to identify
how this advice map could be utilized in the process of urban
planning and what improvements could be necessary. As results,
it is clarified this advice map has possibility as an effective tool
improving the value of area in area management and a basis and
standard for administrative planning.

5. Summary

In this paper, numerical calculations are performed by MSSG
and an advice map to support the introduction of urban
environment design in the right place are created through
collaborative workshop with experts of urban development and
management in urban central area of Hiroshima.

In the future, preparing a detailed version of the advice map
for example showing the cost of countermeasures is necessary.

Table 1 Urban form, environment, and countermeasure policy of

each zone

Urban form Environment

Bui lding Air Sotar Counterneasure policy
height | temperature | 'MIELION | agiation

Greenery | Road width

A Increase greenery
B : Use blowing wind
' Creating shade

Much Wide High High Good Much

300138

A': Increase greenery
High in Relatively Much in [ B': Improving ventilation
north side bad north side | C : Creating shade (north
side)

Zone2 Little Wide High

A : Utilization and
Relatively | Low in the . naintenance of greenery

low park e Little™ | 5. 1uproving venti lation
© : Use present shade

Relatively
much in Narrow
the park

A': Increase greenery
B : Use blowing wind
' Creating shade

Relatively | Relatively
Little low

Relatively | Relatively
wide el much

Yoolg

A Increase greenery
B': Improving ventilation
' Creating shade

Little Narrow Low High Bad Much

A : Utilization and
maintenance of greenery
B : Use blowing wind

G @ Use present shade

Much in

Narrow | Relatively
riverside low

Low Good Little

Fig.3 Map of the results from the 2nd WS (along Aioi St.)
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Fig. 4 “Advice map” for urban central are in Hiroshima

-20-6



