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Numerical Analysis of Thermal Environment in Urban Area
Case study for Nagaoka City using Detailed Land-Use Database

Yoshihide TOMINAGA* and Akinaru IINO*

The outdoor thermal environment is affected by various factors, e.g. wind velocity, solar
radiation, convective and radiative heat transports etc. Recently, there have been some at-
tempts to develop the numerical method for predicting the outdoor environment incorporating
the effects of these factors. In the numerical simulation of urban area, it is very impotant that the
precise land-use data for boudary condition is provided. However, there are few detailed digital data
except for metropolitan area.

In this study, a method is developed to establish a detailed digital database of land-use based
on disital map and 1:2500 scale map. By this method, Nagaoka city is selected as a case study.
Numerical results are compared with the field measuremanet and the accuracy of numerical meth-
ods developed here is demonstrated.
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Fig.3 Land-use digital maps

Table 1 Classification for land-use
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Fig.4 Transfer from pixel data to numerical data
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Fig.5 Example for land-use database
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Table 2 Computational region and grid descretization

*(:;ﬁ B RITAGHE | AvLanEE | KEARAY L2 |
(XxYXZ) XxYxZ) (FHW)

Grid-A | 192km % 208km X 5km | 48X 52 %20 4km X 4km

Grid-B | 40km X 40km X 5km 80X 80 X 20 500m X 500m

Grid-C|  4km X 3km X 5km 80 % 60 X 20 50m X 50m

Table 3 Surface parameters
. 1o HE MM EE | FHRER AL H#
TRURSR | TAEF | [m?/s] WEm) | FEIE | Wi

KH 0.10 0.10 0.67 % 106 3.0 106 0.6 0
18 0.20 0.02 0.40 x 106 2.0% 106 0.3 0
RigE 0.15 0.30 0.30% 106 1.8x 108 0.4 0
FOHOEKME 0.15 0.20 0.30 % 106 1.8 108 0.3 0
FW 0.10 1.00 0.15% 106 2.0 108 0.3 0
Fith 0.25 0.10 1.40% 106 1.9% 108 0.4 0
At 0.13 1.00 2.30 x 106 2.1% 106 0.0 50
BEXERAN 0.25 0.10 2.00x 106 2.0 108 0.0 4
ZO o Ak 0.25 0.10 1.00x 106 2.0% 108 0.3 0
Ak 0.07 0.001 0.60 % 106 4.0% 106 1.0 0
|iR 0.20 0.001 0.74% 106 2.9% 106 0.6 0
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(1) AMeDAS (2) Computation

Fig.7 Velocity vectors (30 July, 14:00)
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Fig.8 Time development of velocity vectors
(30-31 July, AMeDAS point at Nagaoka)
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Fig.9 Temperature and relative humidity
(30 July,Point A in Fig.1)
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Fig.10 Effect of the Shinano river on temperature field
(30 July, 14:00,[°C])
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