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%1 Schematic diagram of the vertical
temperature profile at night (a) at
rural site (b) case of heating from
urban surface (c) case of mechanical
mixing of urban atmosphere (Tt :
surface air temperature at rural, Tu :
surface air temperature at urban,
To I air temperature at height h, Zt ©
height of the top of surface inversion
layer, Zu [ height of the break down
layer by heating in case of (a), « : the
rate of vertical increase in potential
temperature, y ! dry adiabatic lapse
rate).
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# 2 Index map of research area
B : Mt. Oomine, © : Nagano Local
Meteorological Observatory (NLMO).
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13 Observation time and associated meteorological data at Nagano Local Meteorological Observatory
(NLMO) and Mt. Qomine.

NLMO Mi. Qomine NLMO : Mt. Oomine
No. |Date :Time Wind :Time Temp. Time Temp. No. |Date (Time Wind :Time Temp. Time Temp.
m/s °C °c ' m/s °c °C

1 960929: 19:50 3.5: 15:00 14.2 20:00 13.8 48 970113: 21:00 1.9: 21:00 -2.9 22:00 -2.5
2 1961002: 21:10 4.5 21:00 14.6 22:00 14.3 48 870116: 20:00 0.5: 18:00 -0.7 20:00 -1.3
3 961015 20:40 1.8: 20:00 6.8 21:00 9.5 50 9701161 21:00 0.6! 20:00 -1.3 21:00 -1.5
4 9610162 19:50 i.8§ 19:00 6.7 20:00 5 4 5i 970?17§ 20:00 1.1§ 20:00 0.0 21:00 -0.6
5 (961017: 21:00 3.3: 20:00 7.8 21:00 8.6 52 970117: 21:00 0.8! 20:00 0.0 21:00 -0.6

6 |961020: 21:10 1.7: 21:00 4.8 22:00 4.9 53 970201: 21:10 1.9 21:00 -5.3 22:00 -5.0

7 1]961021: 21:00 1.6: 20:00 6.3 21:00 5.5 54 970205 20:10 0.6: 20:00 -3.9 21:00 -4.2

8 1961022: 21:00 1.9 20:00 8.0 21:00 6.6 55 9706205 21:20 1.8 21:00 -4.2 22:00 -4.7

9 ]961023: 20:50 4.8 20:00 9.9 21:00 9.9 56 970209 20:10 2.9: 20:00 -1.4 21:00 -1.5
10 961024§ 21:10 5.65 21:00 11.1 22:00 11.1 57 970209} 21:00 0.83 21:00 -1.5 22:00 -1.6
il 961025: 20:50 1.8: 20:00 14.0 21:00 14.2 58 970215 21:00 1.5: 20:00 1.1 21:00 1.3
12 1961027: 20:50 4.7 20:060 5.3 21:006 4.8 59 970223: 20:00 1.0: 19:00 -3.0 20:00 -3.5
13 1961030: 20:50 2.5 20:00 14.1 21:00 13.6 60 970223 21:10 1.7 21:00 -3.8 22:00 -3.8
14 1961103: 22:1C 1.0 22:00 7.4 23:00 6.5 61 0703201 20:00 1.1: 19:00 0.8 20:00 0.9
15 961103? 22:50 0.7' 22:00 7.4 23:00 6.5 62 970320§ 21:00 1.9: 21:00 -0.1 22:00 -1.4
16 961114} 20:50 1.1} 20:00 5.8 21:00 5.0 63 |970324} 20:50 2.4:20:00 4.2 21:00 —4.1
17 1961114: 21:50 2.3 21:00 5.0 22:00 4.8 64 970325: 20:00 0.9:19:00 4.7 20:00 4.1
18 |961116: 21:00 1.4: 20:00 -0.1 21:00 -0.6 65 970325: 21:00 1.8:20:00 4.1 21:00 3.8
19 1961116 21:50 1.3: 21:00 -0.6 22:00 -0.9 66 970327 20:00 2.7:19:00 1.8 20:00 1.5
20 1961118: 20:50 1.1: 20:00 2.9 21:00 3.1 67 970327 21:00 1.4:20:00 1.5 21:00 t.1
21 1961118} 21:50 0.6} 21:00 3.1 22:00 2.8 68 970328} 20:00 1.8:20:00 6.8 21:00 5.6
22 1961119: 21:00 1.4: 20:00 0.3 21:00 0.6 69 970328: 21:00 1.4;20100 6.8 21:00 5.6
23 [961119: 21:50 0.5: 21:00 0.6 22:00 0.0 70 970401: 20:00 1.3:19:00 5.1 20:00 4.7
24 196112b: 20:00 1.4: 20:00 2.8 21:00 2.9 N 970401: 21:00 0.7:20:00 4.7 21:00 4.3
25 |961126: 21:50 5.6: 21:00 4.4 22:00 3.7 72 970607: 21:00 1.9:21:00 10.9 22:00 11.3
26 [961128: 21:50 1.5: 21:00 1.4 22:00 0.9 73 970607: 22:00 1.2:21:00 10.9 22:00 11.3
27 961130§ 21:00 O,9§ 21:00 -2.5 22:00 -2.4 74 9706071 24:00 1.4%00200 10.2 01:00 9.9
28 1961130: 21:50 0.6: 21:00 -2.5 22:00 -2.4 75 970608: 03:00 1.7:02:00 10.2 03:00 9.9
29 1961206: 21:50 0.7: 21:00 -3.5 22:00 -2.9 76 970608: 06:00 0.8:05:00 9.0 06:00 9.4
30 [961207: 20:00 1.8: 19:00 -1.0 20:00 -1.4 77 970614 21:10 1.6:21:00 15.5 22:00 15.0
31 961207: 20:50 1.5: 20:00 ~1.4 21:00 -2.0 78 970616: 21:00 1.1:21:00 17.0 22:00 16.3
32 |961208: 19:50 1.1! 18:00 0.3.20:00 -0.3 79 970621: 21:00 0.7:21:00 16.3 22:00 16.0
33 961208§ 21:00 0.69 20:00 -0.3 21:00 -0.4 80 970704§ 21:30 1.9%21:00 23.9 22:00 22.6
34 |961220: 20:50 1.6: 20:00 -1.9 21:00 -2.6 81 970718: 21:30 1.9:21:00 156.7 22:00 15.7
35 |961220: 22:00 1.6: 21:00 -2.6 22:00 -3.2 82 970719: 21:20 0.5:21:00 18.7 22:00 17.7
36 1961221: 21:50 2.6: 21:00 0.4 22:00 -0.7 83 970810 21:00 0.9:21:00 22.6 22:00 22.5
37 |961224: 22:00 1.0: 22:00 ~0.8 23:00 -1.7 84 970818: 21:00 6.2:21:00 20,3 22:00 19.8
38 [961227! 20:00 3.2} 20:00 -0.5 21:00 0.2 85 970820 21:00 1_0521:00 21.6 22:00 21.5
39 961227? 21:00 1.2 21:00 0.2 22:00 0.5 86 970822§ 21:20 1.5:21:00 22.0 22:00 21.6
40 1961229 18:50 1.8: 18:00 1.1 19:00 0.4 87 970823: 21:00 0.7:21:00 19.3 22:00 19.3
41 961229 19:50 2.9 19:00 0.4 20:00 -0.3 88 970827 21:10 2.0:21:00 17.6 22:00 16.9
42 1961230 19:10 1.1: 19:00 2.7 20:00 2.5 89 970830: 21:10 2.1:21:00 18.1 22:00 18.2
43 19612307 19:50 1.1 18:00 2.7 20:00 2.5 90 970919 21:50 2.1:21:00 12.2 22:00 11.86
44 970106? 21:00 E.QE 20:00 -1.7 21:00 1.7 91 970924? 21:00 0.6?20300 11.8 21:00 12.2
45 1970106: 22:00 5.5: 21:00 -1.7 22:00 -1.3 92 970929 21:20 1.7:21:00 9.0 22:00 9.2
46 970110 21:40 1.9: 21:00 -3.4 22:00 -3.8 93 970930: 21:10 1.8:21:00 10.3 22:00 9.4
47 970113 20:00 2.0: 20:00 -2.5 21:00 -2.9 94 971001 20:50 3.0:20:00 11.5 21:00 10.86
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% 3B 'The relationship between heat island

intensity ATu-r and the wind speed U.
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% 23 Relationship between heat island
intensity and wind speed. * Tamiya
and Ohyama (1981), ** Sakakibara ef
al. (1998), *** Kayane (196Q), ****
Oke (1976).
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%8 4 The relationship between heat island

intensity ATu-r and the rate of verti-
cal increase in potential temperaturea
in the boundary layer.
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b i 33 Correlation coefficient between « or
0 =04, r=0. 4402 JaJU and heat island intensity
G ATu-r. * Tamiya and Ohyama (1981),
al ** Sakakibara et @l. (1998).
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intensity ATu-~r and va/U.
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Abstract

This paper presents the discussion about causes of the heat island. The data employed in this study
were air temperature distributions in and around Obuse town (Sakakibara, 1999), the mountain-
top temperatures, and the wind speeds at the nearest observatory. Two methods were used in order
to compare the effect of heating from urban surface with that of mechanical mixing of urban
atmosphere to heat island : One is to compare the correlation coefficient of meteorological parame-
ters such as the gradient of the vertical potential temperature over the surrounding rural areagand
the square root ofadivided by wind speed. The other is to compare the changing patterns of heat
island intensity as wind speed increases. The results suggest that the mechanical mixing of urban
atmosphere contributes to nighttime heat island more than the heating from surface in the small and

middle cities.

2001 %5 H 21

NI | -El ectronic Library Service



