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Elevation DEM(Digital elevation map) 5m
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1. Introduction

In recent years, the thermal environment in urbanized
areas is becoming increasingly inhospitable for residents
because of urban heat island effect and global warming. These
phenomena are collectively regarded as urban warming. Many
countermeasures against urban warming such as improving
ventilation and increasing the green ratio in urban areas and
its effects have been studied. However, these countermeasures
should be introduced into suitable places for effective urban
environmental planning.

However, there are few ways for a stakeholder who
taking urban environmental design to know suitable urban
environmental design for each place. This seems to be one of
reason not to advance introduction of urban environmental
design to urban planning. Therefore, it is necessary to tell "what
kind of urban environmental design" should be used for "where"
to a stakeholder efficiently.

This study finally aims to make such guideline for Yokohama
area. In this paper, thermal environment in urbanized Yato and its
surrounding area is calculated by using Multi-Scale Simulator for
the Geoenvironment” (MSSG). Difference of thermal and wind

environment among each microtopography during daytime and
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cold air drainage from slope green during nighttime are especially

analyzed to understand thermal characteristics in this area.

2. Calculation condition

Numerical calculation by using MSSG is performed for
Yato area in Bukkou-cho, Hodogaya ward, Yokohama city.
For this scale, MSSG is nonstationary Large Eddy Simulation
(LES) including three-dimensional radiation and transpiration
effect from tree crown”. Table 1 is calculation condition. Two
calculations for daytime and nighttime are performed. Spatial
resolution is 5m and target area is about 5.5km square around

target area.

Table 1 Calculation condition

Daytime 2008/8/2 12:00 - 13:10
Period
Nighttime 2008/8/3 03:00 - 04:10
Resolution 5mX5mX5m
Number of grid 1088 % 1096 X 151

MSM data by Japan Meteorological Agency (3 hour

Meteorological data interval, 10km resolution)

Elevation DEM(Digital elevation map) 5m
Ground i . K
surface Land use GIS data from basic survey of city planning of
Yokohama (H25)
data
Green area Green coverage data from aerial photograph
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3. Daytime thermal and wind environment for each

microtopography

Figure 1 (a) and figure 2 shows horizontal distributions
of average air temperature of 2008/8/2 13:00-13:10 JST
and average air temperature and wind speed of each
microtopography respectively. As shown in these figures,
flatland and valley area is hotter. This is because wind is weak
because of microtopography and high-density buildings. On the
other hand, Plateau area has better thermal and wind condition
compared to other area. It seems that plateau area is easier to be

affected wide-area wind than other area.
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Fig. 2 Average air temperature and wind speed of each microtopography

4. Nighttime cold air drainage from slope green
Figure 1 (b) shows horizontal distribution of average air
temperature of 2008/8/3 4:00-4:10 JST. Valley area is cooler
and flatland area is hotter. It seems that cold air drainage from
slope greens around valley area affects this distribution pattern.
Figure 3 shows relationship between nighttime air temperature
and distance from slope green. As shows in this figure, air
temperatures rise according with distance from slope green
in this time. In addition, minimum air temperature in far area
from slope green (over 180m) is almost about 26.7 °C, but air

temperature of some meshes is lower than this line in near area
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from slope green (under 180m). If this cooler area is defined as
effective area by cold air drainage from slope green, effective

distance is about 180m in this area.
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Fig. 3 Relationship between nighttime air temperature and distance
from slope green

5. Summary

In this paper, thermal environment in urbanized Yato and its
surrounding area is calculated by using MSSG. Difference of
thermal and wind environment among each microtopography
during daytime and cold air drainage from slope green during
nighttime are especially analyzed to understand thermal
characteristics in this area. As results, flatland and valley area
are hotter and plateau area is cooler than other area during
daytime. In nighttime, valley area is cooler than other area by
cold air drainage from slope green and its maximum effective
distance is about 180m from slope green. For future work,
similar numerical calculation and analysis will be conducted
for some typical urbanized area in Yokohama city. In addition,
collaborative workshop with professionals of urban planning
and urban climate will be held and guideline for mitigating

urban warming will be made.
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