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ABSTRACT: Significant air temperature increases in urban areas is well known as the heat
island phenomenon in a global scale. Therefore, we propose numerical model in order to ana-
lyze quantitative effects of building environmental factors on the heat island phenomenon in
urban area. In this paper, thermal property of upper atmosphere is experimentally investigated
for Sakae, Nagoya Japan. In conclusion, it was confirmed that the boundary layer of a urban

canopy existed near the altitude of 139 m.

Key words: Heat island(€4}), Urban climates(%=A]17]1&), Upper atmosphere(“33t7})

72l &4 9
T 2% [T]
z * ¥o] [m]
Zsta 71E%°] [m]
agA 2%
7} &9 [T]
r D AZFEAE(0.00976) [CT/m]

¥ Corresponding author
Tel.: +82-59-231~9446; fax: +81~59-231-9452

E-mail address: sonwt@bbzone.net

1.4 2
A2, TP £A9 s L
o, ZtxelA =ALH @Al BAEA 2
Atk HERe ®AZ 23R G $)x 3}
= gFeME, d719 sedsdl
3te] F7le AEAane AR
37 BEA TAL P % 3
A 2753 Ak EAL
A% 873 L v £Y hide W5y
gt Q7] @B 2 HAUZ S BN
QAL PE}Y) s 4F 899 9%
2AF Z2FAQA AMre B aRdTh
olglg wjAAN AE 2 X Agdojil
g TALAY A oFd] BE ATFI Ut
A 350 A b 2N 3 *Joﬂ @
TFE EA7F Ay HEe 9T ©

F &3
==

Jblo%n
H&ﬂr&

ok
N

L oMb ool & Hr 30 R o

=

b

[e]
=

=
=
A
al
KN
=

=1]

=

rSL'rﬁ

JN



H, =A 3L vlo]gHo] 238}, EAZEY
23l =AY duix] LB FEE, ZAEH B
gg e AJEY o2 FA HRA=Z
gojac ®
E dyoAEs 6dd 23 d&ZmzRY =
Hol 24A44E Tt AZHA R 13
2 EA) Canopy E9E& o] &3t TA W3 2o
A& AHsstaa gt

dutE o2 TAIGHEo] #SHAAE =4
HoAe BAEAHEY Eo& ZA8= EA] Cano-
py AAZel &AeH, 2 AAZY FHRAA=
SR O FHAFOAY J2Ax7F A |
Acz Ugwtt® zeu o] =Al Canopy
AAZY wolv =AY FE T g & Ao
7 ler, 457 B 4dFVIE ¥ A=

B 2
T

o>

L

of A5 o] Z T}

uetx] B =FdAe UiokE qidez =4
A7 Aol £E 8 dEA, FA4% FAxRUA =
A AZER Y AEE izl I #BE HS
< Fitd BHFoEN AR 7R 13Y

Al Canopy 2438 A% 7123 AEE 7«]]/\}3}
2 gk
2. MZEZxAlO JlQ

HEAGoZA dE olo]xald $X3 yx
of =A% (Sakae)E WAL= slgth 9B 3
g EAQ JiokAE EAIEH ALY dFgoR
FZ 10047ke] 9 #Er]2o] ¢F 13C A+
Aoz yelwth Fig 1d HZ 100879 Yz
ofAle]l AT X9 FolE YEUUY HE
dig A del UdaekA BARY 7|4EAS UE
gte], JaofA AR F4) X% TVErY Y
HEHolHE ol&3ldHFig. 2 #=). 2%, %

17

Annual mean temperature
——Moving average

(=]

M

w

H

Temperature {C]

s
w

1940 1960 1980

Year

1900 1920 2000

Fig. 1 Temperature of Nagoya during 100 years.

Fig. 2 Urban area of examination (Sakae, Na-
goya Japan).

Table 1 Measured position in TV tower
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Fig. 3 Monthly mean wind velocity (Sakae, Na-

goya-Si Japan).
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Table 2 Monthly most appeared wind direction in TV tower

1995 1996 1997 2000 2001 2002
7om | 139m | 75m | 139m | 75m | 139m | 75m | 139m | 75m | 139m | 75m | 139m
JAN. - - NW | NW | NW [ NNW N NNW N NW | NW | NNW
FEB. - - NW | NW | NW | NNW | NNW | NNW N NNW | NW | NNW
MAR. - - NW | NNW | NNW [ NNW | NW | NNW | NW | NW 0 NNW
APR. {[WNW |NNW | NW | NW | NW | NNW | NNE | NNW | NNS [ NNW 0 NNW
MAY. [WNW | NNW | NW | NW | NW | NW | SSW | SSE | N\W SwW 0 NW
JUN. |WNW |NNW | SSW | SE SSE SwW 0 NNS | NW 0 NwW
JUL. - NNW | SSE SE SSE SSE 0 SSW | SSE 0 SE
AUG. |WNW | NNW | SSW | SSE | SSW SE 0 NNE | SSE 0 SE
SEP. N NNW | NNE N N NNW N SE | NNE | NNW 0 NNW
OCT. N NNW | NNE | NNW | NNE | NNW N NNW | NNE | NNW N NNW
NOV. - - - NNW | NNE | NNW N NNW N NNW | NW | NNW
DEC. N - - NNW | NNE | NNE | NW | NW | NNE | NNW N NNW

* - is the lake of measured data, and 0 is a calm day when wind velocity is lower than 0.2 m/s.
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*In each figure, the legend of horizontal and of vertical axis is potential temperature difference and height, respectively.

Fig. 4 Perpendicular distribution of monthly mean potential temperature difference.
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Fig. 5 Perpendicular distribution of potential
temperature difference in spring.
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Fig. 6 Perpendicular distribution of potential
temperature difference in summer.
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Fig. 7 Perpendicular distribution of potential
temperature difference in autumn.
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Fig. 8 Perpendicular distribution of potential
temperature difference in winter.
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Fig. 9 Daily variation of temperature descend-
ing rate in each height.
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