G 0

304 (LHHE | KR | FEEAL)

RHE/NMEEICBIF A2t — 74 5> FERE &

KBSt LR & DEALR
G S
7 F

SRS AKHE L RBEE0H 2 REFE/ NI B VT, MHE— 74 7> FOBMERE~2 LD HEEIC &
5 JBOBEBIR 219964 9 B 5 BEI0F I » 3 TIS3ET - 72, Z DR, ®Ec2w<Tik, 182 AORS
B KBS RERBIC 2 > 720w L, 5 A~7ALI0B~12B CREMBER Ch o7z, 2D L b&HZ
DbDOBFIRICE 2 2ERUSMC, HHEWY B LBAOTMEBEDOZEICL Y E— 74 T FaaERES(LT
LMol 1, ZFCRLNIBMERESICH T 2 KHEBOBEK L w1 LHIBEOSHEH E — b
TAT VN EEOERNMICEZ 2HBERD ShkroT, ESREFATOE— T4 7Y FRECBIT2AF
PMER UABRKERREOBEG ERARBETH S I LRENL, £, 5.£CERLIE— T4 T FBEORKA
f#ix, Fukuoka (1983) % Park (1987) #S7R L7 HADREHEOEH & &bz kX {, Oke (1973) 12 & D 15H5

SNTALKRDOTH TR SN B HITIZIZE L\,

1. [FL®IC

INETOHRIZINGE, VLrREFBHIIBLTH
E=bF7A4 Y RREBELTWS, E—b7A TR
DHBEOBERIHHTANOTRETREL >, KiE
EREOF ORI RICKE L, HRNEWEEZ
ShTw3,. i, EMCEYKBERIELL, £
WRESER/NE W LENARN (1977) X 0¥
ahTws,

E—b74 7 FOREMCERT 2 FERI, |K%
FEPET T O OOREDM, HHHIId 3 E0
MAOREDORELEZ 51 5. Oke ef al. (1991)
1, BROEHICHT 2 —F 74 5> FIBEE L&
BEOBRBT V7 OFHICBI 2D E—HK L
W, TRLbLT7 YT OHTIEE— T AT RigE
PNEL R BEEBD 1012, ZBADFHIBEE I H
HrILERERELL. 7YT7ORHELTLLEsN
LRHIIKE RBARLAEMN L E 2L, TBOK

* EINKEHEEE

—19984 5 H12H 28—
—1999% 6 H25H %28 —
© 1999 HEKIR¥S

1999 %9 A

SEEBLIRFET 270, MBI 2EEREE TH
DI ERBHELTVS,

THIHEEEGRSEHET LI CEDE—+ T A
FURBENERTEIEDEZ SN, EF 3K
HyEAESh, XT3 Lt REEBRCRON 3 LE
BOEIED, HEROERIEN, BECHREIE
bhd, ZOHMEBEROEANBE—ITA T NITEZ
LHEERET LRI 2, KMIE  (1985) 13,
EfficBwTE— 745 FE2TEL, BEHO
FOEREHIDDE— 745 FRENKEVE
WEL TS, BERIZL (1985) RERRHIIBL
THREDZVEHED VBBV IE— T4 5
Y REERRANIER, WECIEERESZ VL ER
NRTW5,

Zh S ORFFIZFFE ORI IRE S - BRI L8
ek 2ERTHY, 1FR2BEL CHHHFEEOELD
ZCHEBLTCE— 74 7 >~ FBEDELL 2R
LizbDTRARD»o7. WEIEL (1996) HSEATR
WEBIC B> CHEERFBAE 28 L 5B 0 2 S gk
0, E= 74TV VEEOERLEFRELI DB
b5, MHOHARZAKBERIZTTHD, BEBAI

3



568 EFE/NEHITICEIT 2 — b 74 5> R & 540 T B & oBIf%

FoN
0 5km
Nagano local
meteorological o
observatory Qéb A Mt. Karita
(NLMO) o
Q) $
& §
1000m —1500m
— 38N v

\

EJ Urban ”m Paddy Field '.N

Fig.1 Location and land use map of Obuse, Nagano (The Obuse Urban Planning Fundamental Map
revised in 1988, published by Obuse Town, is used as a base map).
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Tab.1 Observation time and associated meteorological data at Nagano Local Meteorological
Observatory (NLMO).

Observation ' NLMO Observation : NLMO
No. Date Time : Time WD WS(m/s) No. Date Time ‘Time WD WS(m/s)

1 960929 15:03-15:41 : 15:20 W 4.0 78 970412 19:44-20:18 : 20:00 NW 0.9
2 1960929 19:28-20:05 : 19:50 W 3.5 79 970412 20:46-21:18 . 21:00 NW 1.6
3 1961002 20:55-21:31 ¢ 21:10 W 4.5 80 970413 19:43-20:17 : 20:00 E 1.3
4 1961015 20:26-21:01 | 20:40 ESE 1.8 81 970413 20:39-21:12 : 21:00 NE 1.3
5 1961016 19:34-20:10 : 19:50 NNE 1.8 82 970414 19:46-20:21 © 20:00 N 2.7
6 1961017 20:41-21:17 © 21:00 WSW 3.3 83 970414 20:39-21:09 ! 20:50 ENE 1.6
7 1961020 20:51-21:25 @ 21:10 W 1.7 84 |970415 19:44-20:15 : 20:00 NNW 5.6
8 961021 20:37-21:15 © 21:00 W 1.6 85 1970415 20:43-21:13 : 21:00 NE 2.2
9 1961022 20:42-21:13 © 21:00 W 1.9 86 970416 19:41-20:17 : 20:00 NE 3.4
10 [961023 20:35-21:08 : 20:50 WSW 4.8 87 1970416 20:48-21:20 : 21:00 ENE 2.6
1" 961024 20:50-21:20 : 21:10 W 5.6 88 (970419 19:48-20:20 : 20:00 E 2.6
12 1961025 20:34-21:10 ! 20:50 S 1.8 89 970419 20:46-21:17 : 21:00 S 1.0
13 1961027 20:39-21:09 : 20:50 W 4.7 90 (970420 19:47-20:21 : 20:00 SW 0.8
14 1961030 20:36-21:10 : 20:50 ENE 2.5 91 970505 20:42-21:15 :© 21:00 W 1.8
15 (961103 21:54-22:27 : 22:10 WSW 1.0 92 |970506 20:42-21:17 : 21:00 WNE 1.5
16 (961103 22:32-23:05 : 22:50 SW 0.7 93 |970510 14:40-15:16 : 15:00 NNW 0.9
17 961114 20:31-21:05 : 20:50 N 1.1 94 970510 20:41-21:14 : 21:00 W 0.5
18 961114 21:33-22:04 | 21:50 W 2.3 95 (970511 14:38-15:14  15:00 N 5.3
19 961116 20:41-21:15 : 21:00 ENE 1.4 96 970511 20:47-21:20 : 21:00 ENE 2.1
20 (961116 21:31-22:03 © 21:50 NNE 1.3 97 970512 14:49-15:26 : 15:00 N 5.0
21 961118 20:43-21:15 : 20:50 WNW 1.1 98 970512 20:47-21:19 : 21:00 WN¥ 1.3
22 1961118 21:36-22:05 : 21:50 NNE 0.6 99 |970516 14:48-15:24 : 15:10 N 3.6
23 1961119 20:41-21:16 : 21:00 NW 1.4 100 [970517 14:39-15:17 | 15:00 NNE 5.9
24 1961119 21:38-22:10 : 21:50 SE 0.5 101 970517 20:41-21:16 : 21:00 WNW 2.1
25 961125 19:44-20:15 ' 20:00 N 1.4 102 |970518 20:41-21:15 : 21:00 WSW 0.9
26 961126 21:36-22:07 : 21:50 W 5.6 103 |970601 03:09-03:52 : 03:30 E 1.1
27 1961128 21:36-22:05 : 21:50 N 1.5 104 970601 05:05-05:48 : 05:30 ESE 0.5
28 961130 20:48-21:18 : 21:00 ESE 0.9 105 970601 13:47-14:30 : 14:10 N 4.3
29 (961130 21:33-22:02 @ 21:50 ESE 0.6 106 |970601 14:49-15:25 : 15:10 NNW 5.8
30 961206 21:35-22:10 : 21:50 S 0.7 107 970601 20:57-21:42 : 21:20 WNW 1.5
31 961207 19:43-20:14 : 20:00 WNW 1.8 108 970607 14:44-15:20 : 15:10 N 4.3
32 (961207 20:37-21:09 : 20:50 W 1.5 109 |970607 20:44-21:20 : 21:00 NW 1.9
33 |961208 19:36-20:09 : 19:50 1.1 110 (970607 21:32-22:14 © 22:00 W 1.2
34 961208 20:43-21:13 | 21:00 NNW 0.6 1M1 970607 23:41-00:23 : 00:00 WNW 1.4
35 (961220 20:34-21:11 : 20:50.W 1.6 112 1970608 02:38-03:15 : 03:00 W 1.7
36 |961220 21:40-22:16 : 22:00 WSW 1.6 113 970608 05:41-06:18 | 06:00 ENE 0.8
37 961221 21:33-22:05 : 21:50 WNW 2.6 14 970608 14:44-15:20 @ 15:00 WSW 7.8
38 961224 21:48-22:17 : 22:00 W 1.0 115 970612 14:58-15:28 : 15:00 NNW 6.6
39 |961227 19:43-20:17 : 20:00 WSW 3.2 116 970614 14:55-15:30 : 15:10 N 7.4
40 961227 20:46-21:17 ' 21:00 E 1.2 17 970614 20:48-21:25 : 21:10 WNW 1.6
41 961229 18:33-19:06 : 18:50 W 1.8 118 970616 20:41-21:19 : 21:00 E 1.1
42 961229 19:38-20:11 : 19:50 W 2.9 119 1970621 15:06-15:37 : 15:20 NE 4.6
43 1961230 18:58-19:30 : 19:10 W 1.1 120 |970621 20:48-21:20 : 21:00 ENE 0.7
44 961230 19:37-20:11 : 19:50 WNW 1.1 121 970624 14:52-15:26 : 15:10 N 3.8
45 970104 20:41-21:24 1 21:00 WNW 0.9 122 |970704 21:17-21:52 1 21:30 W 1.9
46 1970106 20:38-21:14 : 21:00 WSW 5.9 123 1970718 21:07-21:45 : 21:30 WNW 1.9
47 970106 21:39-22:12 : 22:00 WSW 5.5 124 970719 14:49-15:28 : 15:10 N 1.6
48 (970110 21:15-21:58 © 21:40 ESE 1.9 125 970719 20:58-21:35 @ 21:20 ENE 0.5
49 1970113 19:46-20:22 : 20:00 2.0 126 |970720 14:44-15:20 : 15:00 NE 2.5
50 (970113 20:47-21:19 : 21:00 W 1.9 127 970721 14:36-15:13 : 14:50 N 5.0
51 970116 19:36-20:16 : 20:00 ESE 0.5 128 (970810 20:46-21:21 : 21:00 E 0.9
52 {970116 20:37-21:11 : 21:00 NNE 0.6 129 970811 14:47-15:23 : 15:10 N 2.2
53 970117 19:45-20:18 : 20:00 W 1.1 130 970812 14:46-15:28 : 15:10 N 5.7
54 1970117 20:41-21:14 © 21:00 W 0.8 131 970816 14:48-15:27 | 15:10 W 5.5
55 1970201 20:45-21:25 ' 21:10 W 1.9 132 970817 14:42-15:19 : 15:00 S 1.7
56 1970205 19:51-20:28 : 20:10 WNW 0.6 133 970818 20:44-21:21 © 21:00 WSW 6.2
57 970205 20:56-21:34 | 21:20 W 1.8 134 970819 14:44-15:17 © 15:00 N 4.0
58 /970209 19:53-20:23 : 20:10 NNW 2.9 135 1970820 20:44-21:20 : 21:00 SE 1.0
59 1970209 20:41-21:18 ; 21:00 SSE 0.8 136 970821 14:36-15:11 | 14:50 N 4.4
60 (970213 19:43-20:25 : 20:00 N 2.0 137 970822 21:02-21:36 : 21:20 ESE 1.5
61 970215 20:35-21:17 ¢ 21:00 NNE 1.5 138 970823 14:45-15:24 : 15:00 NNE 5.8
62 (970223 19:34-20:17 . 20:00 SE 1.0 139 970823 20:44-21:21 : 21:00 W 0.7
63 970223 20:45-21:25 1 21:10 W 1.7 140 |970827 20:56-21:29 : 21:10 W 2.0
64 970320 19:45-20:15 : 20:00 SW 1.1 141 970828 13:28-14:00 @ 13:40 N 4.7
65 (970320 20:46-21:18 : 21:00 W 1.9 142 1970829 14:03-14:42 : 14:20 N 5.3
66 970322 19:45-20:16 | 20:00 E 4.1 143 1970830 14:16-14:56 : 14:40 N 6.9
67 |970322 20:39-21:11 ¢ 21:00 NNW 1.1 144 1970830 20:52-21:28 : 21:10 NNW 2.1
68 (970324 19:44-20:15 : 20:00 NNW 2.6 145 1970901 13:27-14:06 . 13:50 ENE 2.5
69 (970324 20:36-21:06 : 20:50 NNW 2.4 146 (970919 21:28-22:02 : 21:50 NNE 2.1
70 970325 19:41-20:14 . 20:00 NW 0.9 147 1970920 13:30-14:12 : 13:50 ENE 1.7
1A 970325 20:40-21:12 : 21:00 W 1.8 148 970924 20:36-21:16 . 21:00 SSW 0.6
72 970327 19:44-20:15 | 20:00 NE 2.7 149 970929 14:58-15:33 : 15:20 E 5.1
73 970327 20:40-21:11 @ 21:00 NNE 1.4 150 970929 20:58-21:34 : 21:20 NNW 1.7
74 970328 19:48-20:18 : 20:00 SSE 1.8 151 970930 20:55-21:29 : 21:10 WNW 1.8
75 1970328 20:37-21:07 : 21:00 WNW 1.4 152 971001 14:48-14:29 © 14:10 ENE 2.2
76 1970401 19:43-20:15 | 20:00 ESE 1.3 153 971001 20:36-21:12 ' 20:50 W 3.0
77 1970401 20:38-21:08 i 21:00 W 0.7
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Fig.2 Horizontal air temperature distribution
(°C) in Obuse on October 30, 1996 at
20 : 50 Japan Standard Time (JST).
Winds ENE 2.5 m/s, skies clear.
Isotherms are time-corrected tempera-
tures (°C).

BHENX1997E S5 A5 9 e iF T, ENI53EB
ol BB1R). &8, £ONLMO ZRFHARKR
BERT.

1 A & 2 B Ci/INMaHERT O HifEHh &R OB o #E &
BEHBKETEDLN:. HEKEDER4A»S, #
MERICB T 2 RDEIRS A»roFRE, 11AHEE TR
sz, ROBRIEBEOHES LY 2~3FH<,
S[BOREIRMF v/ E—NOKBEHEL T3
Zrwkd, KEBIZ6 Ao 8 HOMMIZEASh
Twiz, 9 Bicidffsn R oh, 1I0FIZINEEN S,
Z DHARBILAAN O K HEL I I %5 5.

3. ®R

3.1 R RES

RENCBWTHBICE — N7 4 T > R L H
DOKBRSAEE 2 KR, BENIX19964E10H30H20
RE3653 > 5 21KF1053 I fThb . RIE O208F505312 8
3 REFMAKKEOBA T, FILEOE2.5m/s
MR E, 21D ERIZ 0 Tho 7. Mz RLICHE
BEPEL, ZhzR0EL I CHFRBEITADSh
3. BRYLERE 2o oM IIME12E 130T S
BEEETH- 7.

Rz, BEHIC BT 260% 58 3 KR, BHli31997
££1 A10H21E5155 b 5 21BF5853 I 2 1 TIT o 72, 34
HD21B74053 2 B 1) 2 REFHAK[KREDOBRTIE, W
BHEOML.Im/s SRV T Wiz, 2L TIROERZ
1 Tho7:. BRBEIEEN LS LFIOE2RER

SRR 46. 9.



EBFE/NEHEICB T2t — b 74 5> REE L5450 L E & OBk 571

Fig.3 The same as Fig. 2 but for on January
10, 1997 at 21 : 40 JST, with a clear sky
and ESE wind of 1.9 m/s.

Fig.4 The same as Fig. 2 but for on August
29, 1997 at 14 : 20 JST, with a fine sky
and N Wind of 5.3 m/s.
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Fig.5 Seasonal variation of the maximum
heat island intensity.
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Fig.6 Seasonal variation in monthly mean
daytime urban-paddy field difference,
urban-orchard, urban-mixed land in air
temperature from October in 1996 to
September in 1997.
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Fig.7 Monthly mean daytime air tempera-
tures differences between an urban area
and other three areas, paddy fields,
orchards, and mixed lands from May to
September in 1997.
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Tab.2 The ratios of average urban-paddy field
air temperature differences (47 u-p),
urban-orchard (4 Tu-0) and urban-
mixed land (47Tu-m) over heat island
intensities (47T u-r).

pverage B2 R GRS

Day/

May & Sep 0.63 0.31 0.38
Jun-Aug 0.67 0.24 0.32
Night/

Sep—Dec 0.48 0. 66 0.53
Jan & Feb 0. 61 0.54 0.57
Mar-May 0.53 0.55 0.58
Jun-Aug 0.39 0.65 0. 46
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Abstract

Automobile traverses were used 153 times to gather air temperature data in Obuse, Nagano, which
is surrounded by a large number of paddy fields and orchards in order to make clear the feature of
urban heat island. Using the horizontal pattern of air temperature and the monthly average and the
monthly maximum of heat island intensity, the roles of rural land coverage such as paddy fields,
orchards and mixed-use lands in the appearance of heat islands were investigated. In the nighttime,
paddy fields had the lowest air temperature area in the snowy season, but orchards had the lowest
air temperature from May to July and from October to December. The effect which snow coverage
on rural and urban areas and irrigation of paddy fields have on seasonal variation of heat island
intensities was not seen. The daytime heat island intensities are almost similar to those in the
nighttime in summer. The maximum heat island intensity of 5.4°C in settlements whose population
Is at least twelve thousand, was significantly larger than that of the same-sized cities in Japan shown
by Fukuoka (1983) and Park (1987), and nearly equal to that of North American settlements
pointed out by Oke (1973).
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