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Nagano

Fig. 1 Topographic map showing observation sites. A : Mt. Oomine, B :
Zenkoji Temple, C : JR Nagano Station, D : Nagano Local Meteor-
ological Observatory, F : National Road 18, G : Orchard in To-
kuma. (This figure is based on the composite map of two 1 : 25,000
maps, "Nagano” and "Wakatsuki”, pubrished by Geographical

Survey Institute).
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Table. 1 Meteorological conditions on observation days.

B | BRI &l REFHIGTK[RE R E— 74 F V8 | BAEINE

No. | O HN Sk Rzl B RR ER | BE SR | EE CO (°C/m)
1 950907 23:01-00:21|23:40 2.1 21:00 10 |23:00 15.2 1.4 0.018
2 950912 23 :31-00:47100:10 2.5 03:00 0 |00:00 10.9 3.2 0.037
3 950918 23:12-00:32(23:50 0.2 21:00 4 123:00 10.7 2.3 0.036
4 950920 22:11-23:25(22:50 0.7 21:00 10 [22:00 12.1 1.9 0.028
5 950928 22:32-23:48(23:10 0.2 21:00 9 |23:00 11.9 1.7 0.027
6 | 951003 20:52-22:09(21:30 0.0 21:00 10 |21:00 14.8 1.4 0.010
7 | 951010 23:02-00:16|23:40 4.8 21:00 10 [23:00 10.6 2.2 0.070
8 951012 23:43-00:51|00:20 3.2 21:00 10 [00:00 11.3 2.9 0.032
9 951017 19:43-21:02|20:20 0.8 21:00 2 120:00 11.6 1.9 0.029
10 951021 23:09-00:14|23:40 4.9 21:00 10 |23:00 9.8 0.7 0.005
11 951023 22 :46-23:56|23:20 4.1 21:00 4 123:00 10.7 3.0 0.049
12 951027 00:13-01:35[01:00 0.4 03:00 0 [00:00 8.5 2.1 0.045
13 951031 20:05-21:28|20:50 1.2 21:00 10 |[20:00 12.4 2.4 0.053
14 951101 00:02-01:15100:40 1.2 03:00 0 {00:00 11.5 2.7 0.075
15 951106 22 :46-00:04 |23:30 0.4 21:00 2 123:00 6.7 3.0 0.075
16 951128 21:03-22:16|21:40 1.3 21:00 7 121:00 —0.5 2.5 0.022
17 960619 21 :30-22:49|22:10 1.6 21:00 2 122:00 14.3 2.1 0.038
18 960626 22:00-23:20|22:40 1.1 21:00 10 |[22:00 16.8 2.4 0.040
19 960719 22:05-23:22|22:40 1.1 21:00 10 |[22:00 19.9 1.8 0.020
20 960725 21:54-23:0822:30 0.6 21:00 3 122:00 23.2 2.5 0.031
21 960805 21:37-22:4722:10 1.4 21:00 9 |22:00 18.4 1.8 0.013
22 960808 22 :20-23:35|23:00 4.3 21:00 4 122:00 19.3 0.9 0.003
23 960819 21:30-22:50(22:10 1.6 21:00 0 [22:00 19.2 2.2 0.029
24 960903 22 :05-23:30(22:50 2.6 21:00 1 (22:00 15.8 1.7 0.034
25 960918 21:20-22:30|22:00 1.5 21:00 10 |[21:00 17.1 1.3 0.027
26 | 960924 22:54-00:11(23:30 0.7 21:00 10 [23:00 14.5 3.4 0.058
27 960927 22:59-00:20 [ 23:40 1.4 21:00 0 [23:00 10.3 3.2 0.055
28 961005 21 :56-23:09(22:30 2.5 21:00 0 {22:00 11.7 2.3 0.038
29 961006 21:15-22:29|21:50 3.6 21:00 10 [21:00 14.5 3.6 0.043
30 961010 21:32-22:49|22:10 0.8 21:000 10 |[22:00 10.0 1.9 0.031
31 961013 21:37-22:45|22:10 0.8 21:00 9 122:00 12.4 1.4 0.030
32 961016 21:57-23:10(22:30 1.3 21:00 0 |22:00 4.7 1.5 0.036
33 961021 22 :25-23:37(23:00 1.3 21:00 3 123:00 3.8 3.3 0.040
34 961022 21:58-23:15(22:40 1.9 21:00 0 |22:00 6.6 4.0 0.053
35 961023 21:00-22:18(21:40 4.6 21:00 8 |21:00 9.9 1.3 0.003
36 961023 22:25-23:31(23:00 6.9 21:00 8 [22:00 9.5 0.7 0.004
37 961024 21:39-22:57(22:20 3.6 21:00 3 (22:00 11.1 0.9 0.001
38 961030 20:17-21:45|21:00 1.6 21:00 0 |21:00 13.3 3.5 0.075
39 961103 21:22-22:31(22:00 0.7 21:00 0 |21:00 8.0 3.0 0.057
40 961114 21:35-22:49122:10 1.6 21:00 2 |122:00 4.8 4.0 0.082
41 961118 21 :55-23:0922:30 1.1 21:00 0 |22:00 2.8 3.3 0.054
42 961128 22 :18-23:31(22:50 1.9 21:00 0 |22:00 0.9 2.0 0.047
43 961206 22 :52-00:05]|23:30 1.1 21:00 4 123:00 —3.6 2.4 0.030
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FHIEE X 403.3 m, K& DOFEEIX 828.2m THY, T=T,+(ai—y)(Z—h), Z=2Z, (6)
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Fig. 2 Schematic diagram of the vertical
temperature profile at a rural site.
T, : surface air temperature, Z,:
height of the top of surface inver-
sion layer, T, . air temperature at
height 4, y - dry adiabatic lapse
rate, « : rate of vertical increase in
potential temperature.
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LAt

Fig. 3 Temperature distribution in the central part of Nagano at 22 : 12 on
14 Nov 1996, a fine day with a gentle wind (1.6 m/s). Isotherms show
temperatures corrected for the difference in observation time.
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Fig. 4 The relationship between heat island Fig. 5 The relationship between heat island
intensity47,_, and the wind speed U. intensityd7,_, and the rate of vertical

increase in potential temperature a in
the boundary layer.
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Table. 2 The correlation coeffi-
cient between the wind
speed U .or the rate of
vertical increase in poten-
tial temperature a and
the heat island intensity

AT,

ZH THEAGRE
4Ty, 1/U) 0.020
UTy-,, 1/J0) 0.097
ATy, @) 0.784
UTy-r, Ja) 0.796
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UT,r, JaJU) 0.419
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Abstract

To investigate the urban heat island intensity of Nagano City, Japan, the population of which is
about (.35 million, 43 measurements of the air temperature distribution in and around the urban
area were made by the car traverse method from summer to early winter in 1995 and 1996. Other
meteorological elements measured at public observatories were also used to analyze the data. The
results are as follows :

(1) The maximum intensity was 4.9°C, which is 1.7°C larger than that expected from its statistical
relation to population for cities in Japan but is rather smaller than that in North America and
Western Europe (Park, 1987).

(2) The intensity scarcely varied with changes in wind speed.

(3) The intensity correlated closely with the square root of the gradient of the vertical potential

temperature over the surrounding rural area.
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