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DFRBUEDHETH & IR L TR0/ E Wl ZRT DIt
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#F1 Research area in this study.
© : AMeDAS (Saku), @ : Observation sites, ( ) : population.

%107 mm, BEX 3mm, £ X360 mm OMEEOK
IRy 2EELZGE2R). BETo
SMENE 7V E vy — M TEYL, ZhEEFRS)mm, EX
3000 mm DL E = VN TR AR T I Lo TE
BL, 2 YEsSHBEORI A/ NV S—D EFL.5m
Wi &2, v—7%+ V7 OETHAARNEE
L7z, ZOMBIREYyIBIyYrroE U LE80%
BErRELZITIZ WEE S (B, 1983). 7z,

\\?Eﬁ// 50‘ 8,
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-/ Radiation shield.

30~50 km/h BECETLENSHERITS 7- 05
A7z BREER AT o 7z,

BEHRRIOEITV— ML, EAHIROEED S b,
LD EE & DEEHEHRE TRADOHE SRR T VT &
2HEE LT, AOW750~23, 300 A DEFHIZ 5 3 6 K
ZEAN. Z LT, BEIOTFHBERAZRT, Zhotk
FEDER % GRS 5 s L AKHEB AR D & 5 Ze iR
WA ORBEHE T 2 S 2B & L7,
BB SES AT R, B 1Ma i Roh 2 iSRE
IRz BE L. ZhZhOEEOLH, AIZE 1K
aDEBYTHD. KAETEMIIF0 km, 1 EOBHE
1R 2 E L. BEEIC X 2 KBOBEE RO
FBEIZ0.5°CRRETHL L 3hs (HE, 1979).

Oke (1973) &R K [S1 B R BB ¢ 13 H0 T w1z B2
LR BTN 103 MR TH > 72728, B
EOLBETIZVEHRLTWS, F72, HE -k
(1981) IFRFERBIEIC & 2 H 7 AR A 258 ) 2 72
», BHKMZEL T3> THRERTbR W
ELTWE, AFRICBVLTDH, BR - dGADOEEE
IZ10B R E L 22 AME, WFh s 105-IUNT
FEFELBBRLCBY, BT 28EEHBOE— 7
A7V FEERENRT 2 ETiR, BMEMEOLEM L
BWREEZ I

EEPNICRIBEERD B d A iSEOE
BESRERTH-> LEZRITR - hA L E2NET, &
HIZ26m LD T/ W, EEATERET S L,
DEEEIC L DKEREFICCENZI VDT, BER
FEZDWTHBERLE LT,

BENIERAS, BIUEKHLBRHOKMICE
L7z, ZOBAEOBEREIER 4K BRIE
BILULEESE L, BEOKRERFBEAT 25
ALDRWiH(E 1M a OO, BRIZEESDH
BT & 5. BIRIRERTHT I3 1405 & 21BFRT#L & Lz, 14B%
1 HICB T 3 RE[UERHBAT ORI, 218
E— 747 PR FET 2 HIBBHOERT o BERE
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and nocturnal mean temperature in
observation stations. [J : Urban (set-
tlement), M : Rural.
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4 A5 519994 3 Bz H» 7 ¢, BR 2 b EN149
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E— 74 F > FEREOEHIIZEST & X850 H
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% 1% Observation days and meteorological conditions.

No Date L) &A% No Date BAURXA] EATAHI] HAXK | No Date BHUXS] EATAFZ] HAXR
R A | @ X ¥3 30 CEIEEICER 33 R CEIEEILEX 5
1[1998/4/12 [] E 1 © |[ 51[1998/8/7 [] - ol O 101[1998/12/7 [] -[ o O
2{1998/4/17 B NE 1 52(1998/8/8 | O Nl 2 O 102]|1998/12/12( O NNW 11 O
3/1998/4/18 n - 0 © || 53[1998/8/9 | -l o © |{[|103]1998/12/12 | | -l ofO
4/1998/4/19 W | NNW 11O 54(1998/8/11 | O NwW| 2| O 104(1998/12/13 n -l o O
5/1998/4/20 W | SSE 11O 55(1998/8/20 | O wl 2[{O 105{1998/12/20 W [wsw 11 O
6[1998/4/22 | O E 2|10 56|1998/8/20 | |WNW 11 O 106/1998/12/21f O Nw| 3] O
7/1998/4/22 | ] - 0|O 57/1998/8/20 | | -l ofO 107/1998/12/21 W |Ssw 11 O
8|1998/4/21 n - 0 © || 58[1998/8/21 | O NE| 2| O 108(1998/12/25) n -l o/ O
9/1998/4/28 | - o{O 59{1998/8/22 -l o © ||109]1998/12/26, | | -1 o] O
10[1998/4/29 | O NNW 2|10 60[1998/9/1 | O NNW 1l O 110]1998/12/28 n -l ol O
11]/1998/4/29 M | NNE 1O 61{1998/9/5 | O El 2|0 11141999/1/5 | O WNW 11 O
12{1998/4/30 W | ENE 2 © || 62|1998/9/8 | O ESE 1 O 112[1999/1/5 | | -l o] O
13]1998/5/1 | O E 3|0 63(1998/9/11 [ ] -l o © ||113]1999/1/6 | O SW 1| O
14[1998/5/1 | | - o|O 64]1998/9/13 | O WSwW 11 O 114{1998/1/11 | O NW 31 O
15/1998/5/5 [ ] E 1 © || 65/1998/9/13 B | SSE 11 O 115/1999/1/11 n S 1l O
16[1998/5/6 | O SE 11O 66/1998/9/16 | | E 11 O 116/1999/1/12 [ ] N 11 O
17]1998/5/6 n - o|O 67(1998/9/19 | O ssw| 2| O 117]1999/1/13 | O Nw| 3| O
18/1998/5/13 | O NW 310 6811998/9/19 | | -1 ol O 118/1999/1/13 [ ] -] o/ O
19]1998/5/13 B |WNW 1 © || 69[1998/10/2 W |WNW 1| O 119]1999/1/18 s| 2O
20{1998/5/14 [ ] - 0]O 70/1998/10/3 n -| of O 120/1999/1/18 n -| o] O
21(1998/5/17 MW | SSE 11O 71{1998/10/18 n -l of O 121/1999/1/22 | ] -| o] O
22(1998/5/17 ] - 0 © || 72|1998/10/28| O NW| 2] O 122(1999/1/23 [ | N 1 (¢}
23(1998/5/19 [ ] - 0|0 73/1998/10/28 [ | -l o © |[123]1999/1/26 [ ] S 11 O
24]1998/5/20 | O w 210 74/1998/10/29 || NE 1l O 124(1999/2/5 | O wsw| 2O
25]1998/5/20 | | - 0l O 75(1998/10/30| O El 2|0 125[1999/2/5 m| NW| 2 ©
26/1998/5/21 n - 0|0 76/1998/10/30 [ ] -1 o © ||126|1999/2/6 | O NNW| 21 O
27|1998/5/28 | O ENE 3|0 77(1998/10/31] O NW 1l O 127(1999/2/6 | ] -l o] O
28(1998/5/28 M| ENE 2 © || 78|1998/10/31 | | -] o O 128|1999/2/7 | O WSW 1| O
29(1998/5/29 n - 0 © || 79]1998/11/1 | | -] ofO 129(1999/2/7 [ ] -| o] O
30(1998/5/31 [ ] - 0[O 80{1998/11/3 | O whnw| 2| O 130{1999/2/8 | O NNW|  3[ O
31[1998/6/1 | O N 11O 81[1998/11/3 [ ] -l of O 131/1999/2/8 M | NNE 1 6]
32(1998/6/1 n - ofO 82(1998/11/4 | O wl 20 132(1999/2/16 M| SSE 11 O
33{1998/6/11 | | N 1 © || 83|1998/11/4 | | w2 © ||133]1999/2/17 | O NNW| 2| O
34|1998/6/12 | O SE 110 84/1998/11/5 [ ] -] ofO 134(1999/2/17 n -] o] O
35{1998/6/15 B | NNW e 85{1998/11/6 | O SSE| 2| O 135(1999/2/22 | O NNW| 21 O
36{1998/6/15 [ | -| o|O 86/1998/11/9 | O whnw| 3| O 136(1999/2/22 [ ] -| o] O
37(1998/6/16 W [WNW 1 © || 87[1998/11/10 n E il O 137/1999/2/23 Wm| SE 1 O
38(1998/6/17 | O S 11O 88[1998/11/11) O Nwl 2 O 138/1999/2/28 | O NNW|  3{ O
39(1998/6/20 | O NW 210 89[1998/11/11 n -l of O 139/1999/2/28 m| W 11 O
40{1998/6/20 W] NwW 11O 9011998/11/14 [ | -| of O 140(1999/3/3 W | ESE 1l O
41(1998/6/29 n N 11O 91|1998/11/15| O Nl 1| O 141{1999/3/4 n -1 ofO
42(1998/7/3 | | - 0[O 92/1998/11/15 [ | -l ol O 142{1999/3/6 | O WNW| 3] O
43]1998/7/4 | O WSW 11O 93[1998/11/20 m(NNW| 1] O 143/1999/3/6 m| w 1 ©
44/1998/7/4 M | ENE 110 9411998/11/25 m(wnw| 1| O 144]1999/3/13 | O E 31 O
45(1998/1/1 | ] - 0] O 95/1998/11/26| O NNW| 2| O 145[1999/3/14 | O gl 2|0
46(1998/7/8 | O NW, 11O 96/1998/11/26 n -| of O 146/1999/3/18 | O E 2l O
47(1998/7/8 [ ] - o|O 97/1998/11/27 W | ESE 1l O 147{1999/3/18 ] -l o ©
48[1998/7/12 W | NNW 1 © || 98{1998/11/28 B |WNW 1l O 148/|1999/3/22 ml w 11 O
4911998/7/15 | O ENE 110 99(1998/12/4 | O Ese[| 2[ O 149]1999/3/23 | O NW 1o
50{1998/7/18 | O NW 210 100]1998/12/6 [ ] -l © @

TeHiEIE, IR b ARERO TR E B R
3.

22T, REBAHDONRY — v ERL D, SR
HOEHREEEHL, A OV TRRREZK
Bz, BHEH 2ERE S, K%M, BRERO 7 )Vv—
TS, B ASEC Y R REE R R (B3
M) . #lIHs 105 OBEEMERL, BHFE 1
HOTHOMAETSTH L. EENOMEOTEED
T, WO ERTRL, HHERSRRE DEHER
FE L i, ABREEEL—OBEERT.
M oahns ko, [IRREOSBRIOMERE LT
BEEESAT 2 o0 T, HhdiERaEm i3t
AENBVY, BEETRERIICZ> WS, &8,

4

BHEL— % 1 AT AEOME 1 ORBEELEERE
th, BRER, BREMCST TR RTE, Th
Z#+0.141°C, —0.92°C, —0.47°CTH - Jz. THiFH
21T - SKEBOHIE BT 2 BRAIALE T
REHRICHMS LT W B 2 itk B, %/, BEREOEHE
REFBREOS DL HAXL, FCERERBREEORT
AOEERRBERIAE L, BREFRHOBRETDH .
T L BAHDOEIRIC OV TIE, BBUOLEEEHD
HiEtAERC D, MAMERCE > TS Z B
bz, 2L, iR ERUCIHAIBTH 258
HOHERIC BT HRKR0.5~1I'CEEOERILEL
Tw3, Ly, BE, BR-BROFENZL>TY
EACERIZREZ 2. ZhFENEERIC L > TED

“R&” 50, 8.
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% 2% Settlements and classification of
observation points.

Settlement Urban Rural
Nozawa & Nakagomi 3-7,9,10 1,28, 11
Koundai 13 12
Iwamur ada 14-16 12,17
Akaiwa & Tokida 18,19 17
Asashina 20, 21 22
Tomono 24 23,25

3

Fine Night
ATu-r= 1.352logP- 3.5469
) R’ =09375
T2
T
=
<
L)
&
5 1
=
Cloudy Night
ATu~r= 0.8289i0gP - 2.1686
a R’ =09017
0
100 1000 10000 100000
Population, P

% 4K Relation between settlement popula-
tion and the average of nighttime heat
island intensity. O : Fine day, A :
Cloudy day.

TRERTHY, SHIBOREBA OIS ZBED 1
HMEATRRI LI LRBHRTHL I L 2EKT 5.
Oke(1973) 1%, E— 74 7> F5&E AT, 2 & H
LIRS Eh o KRR Ty L FHETRRI BT
LEHBFEELE Do EEDNY 2 TS5 Nk D
[BRTOEEEEL. TOORERZHEL W LTI
vy, T.REETIE LW, COHEE T 20
DA ETBHT AT DEBEDL LIS TH S,
WA OEFHOBED FIXEMTIIRW, Lrl, £%
R T 2B ORBII NNy 2 STy v FORBER
CTRZVWHDD, FRITAHWBDEELZSNDE, %
2T, EEWBEET 2 WA R 2 EEICEETE
MRS S 1km A E L (BB 2%). 2R OHE
13 Z OEFMNIC BT 5 HERRIA & 2 AKABRR O# S &
U, ZSOERESEISERD 2E£E Tz s DOy
SHROBVREEZDEZDONNY 7757 FORE
T LRl

4. FHe—bFA S FRECEEAD
REOBAR*BRA LB KHzb Y, £ AO%

2003 &8 H

3

Fine Day
ATu-r= 1.2756l0gP- 3.2272

(°c)

Average ATu-r,

100 1000 10000 100000
Population, P

% 5K Relation between settlement popula-
tion and the average of daytime heat
island intensity.

ST L DI e — 74 7> NdE & OBRERKR
HL(EAR). B, REEKHLREEKBCS
U2 EEDFEHIZZFNZEN0.8m/s, 1.0m/s Th-
7z.
E»oa0sdLd, 8BRKH, BRHOELS HEH
BB R oG, £, BREKMOERROME
EREREARBLD bRV, HWE - =8 (2002) 1
INEBERADHAEHE— 74 7V FiEREXA
IO REWEAND S L &N, SEOHREE—FT 3.
RiCBHBERE CFYRE#E2.3m/s) B3 E—1
TAZ U FEEEEZEAOLOBRESE 5 KITRT.
BRIZB W T & WE B ERIOBERSH 5 Z L 28
5. ZLTC, BAKOKHBRE LT 5 &,
FEEIZ R 2 b OORMEERE L BEERH DR
FEROBEERYH BT LAERUTH B,

5. BYe— b 7A 5 FAEOEHEIL

E— 747 FHEOEHERL 2R/ 12D, &
bAREREFZDOFR - fuAic B 5 A — b7 4
S RBERKRE L BREICS T TRD, Z0HEE(LE
AL bOVEORTHS. HMO—FBFRLIZ2D
DOEFIL, EfloborEHEOARSEFHKTHY, A
BIRBEOBEFRTH 5. i, KEIBEFHEIL W
DTEEBREZD LT —NN—2f 0. I»oo9»3 &
12, BECREEESLWbDRRshEW, £h
XL, B, EAHOERRCRK, KEroL
FHLTTRANERDIERERLTNDS,

ZD LI BEHEMBAQEFHE— T A5 F
HELOBRIEBLTELTWIONE2HENS, Y
B TIIAA OKEIC AR S N 5 BRI 5 Ada s
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u Night |
ODay |

w

Average ATu-r, (°C)
N
—m
— .

[

o

A M J J A S 0O N D J F M
102 135 74 54 54 45 73 137 93 83 97 55
6 Seasonally change of monthly mean

heat island intensity in Nozawa &
Nakagomi settlement.

58BTHB. iz, ARG FTEHEIL— b 2EIC
BT, BiEES L UCESKICE 5FHREMD H 5 KA
N1A®S3IHATHS. ZOHEREHBEORLICLD
1EM%Z 42O RS L, 2R, He - %
RN RHICBF A A0 — 74 5 Pl
EroBfEHE 7THCRT. WTholicsnwTd
FHE — 74 7 v FEEIREREA OO & AHRER
O MBEOEWHBESH - 7. HEBEAIZZNZ
NEVRRDIZIZE R D R OZR 2 Rl 2 e T
& 22028, BEE KB IR OB BHRTH 5.
ZLT5Hpa»S 8 HoERESHOBM L v ki
RET 2.

BEOE =74 7 FEEMNEM & RERIC R %
501k, HHEOBELTEHZILILTHS. I0O¥
Bz X 0 KEER TR BB A L HhoAKHE O SR
FREGT S LD EAT S, BEOBEIRESIC X
DYEENT T v 7 A DFEHEEH/NE WLz D BRI
BuRhholtbDEFEZOoNDL, ZORIDWTI
IR (1994, 1999) WHBWT HEEDIREN R I NT
w5,

6. BAE—F7AM 5 FBEL AODRBER
BARE—=bF74 7> FEE ATy rman & AL E DR
BERNNTLEIN). ZZTWIRRKE—T7A
VR L, BEEBIF - 747 FEED
EMRAETHY, BENERREGE T CE— T4
SURNMEHECTHE L L EELBHEET S, Ch
ERHWS ZETRESFBDBNZ LD E—TA T
FIEDOER /NI 22 LEBbRS. BB, HET
Howlite—t 747 FBEREEYLLLDTH
D, ZZTHWRRARE—T7A S FBE L3RR
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4
= from Jan to Mar
——— from Apr to 6 May
------ from 13 May to Aug
K from Sep to Dec
e
L
~ 2t
<
[
&
]
1t
4 |a]Fine night
0 . .
100 1000 10000 100000
Population, P
4

Average ATu-r, (°C)
N w

[b|Fine day
100 1000 10000
Population, P

100000

g7 Relation between settlement popula-
tion and the average of heat island
intensity in seasonally classification.

5. ez, BR - FRAOEER B W Tl 2 g
T2E, BEBREOFEHE— T4 7> FHEER
2.6CTHY, HMAE—b+74 7 FHEIR3.TCL 4
HREXE V.

Z O @ Australasia, North America & Europe
IZOWTIE Oke (1981) 12X 3 b DT, Ffrnflidi-7:
FRITAL (1987) 23EAZHARDFEERTIC L 2 BIFRET
b5, SEHEOFHKEH & L THOWRERRIEARET
RUTe, EAHBROEEOMIE, 1 EMZEL TEH
BHorEHoT—2 2FALL (E3K).

X» 65005 & 5w HERDERIRIT—RDOEMRTHE
ENFcIT—a v NOFEEHO S DI, TDIZ LR
Ah (1987) 2R L 7: HARPBEORER LS Mic—
L7,

\\fﬁ/{ 50 8
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14 % N N

ATu-r(max) = 1.8630Log P - 3.2887 K)}ﬁ%@iﬂ,ﬁ@%ﬁiﬁ@%

%+ 07406 TH5. SEOEH TR

12} X Australasia o ° Ao E» S 1
O Europe .

10 | o North America a km N O AHE % #R L
(&} e Japan 7z, SEfEMCFBAL-H
’;2- 8!l @ Japan (present paper) m@%ﬁzﬁ@%%@i@)ﬁ ‘i
g TR b AKEBNTH 3.
28 17z, BECOWTE, &
< BIOHRHE S FOBERHOK

Y R Pz BR5E L 7 BRB540E]

) | PEd 2 WHTOEFIE L

7z.

0 E—— — - - = F (1987) BHWIZHAEK

100 1000 10000 100000 1000000 10000000 DOEHHIZOWTIE, Fu-
Population

FE8 Relation between settlement population and the maximum noctur-
nal heat island intensity in Japan, North America, Europe and
Australasia. A bold line indicates regression of Japanese settle-

ments.

# 3% Maximum heat island intensity and
population for Japanese settlements.

Observation P ATu-r (max)

Settlement Year  (x10°) (°c)
1. Asahikawa 1998/1999 362 9.0
2. Koshigaya 1992/1993 292 5.5
3. Matsumoto 1999/2001 208 6.1
4. Obuse 1996/1997 12 5.4
5. Hakuba 2000/2001 9.6 4.1
6. Nozawa&Nakagomi 1998/1999 23 3.8
7. Iwamurada 1998/1999 13 5.0
8. Asashina 1998/1999 3.5 2.1
9. Akaiwa&Tokida 1998/1999 2.2 2.6
10. Tomono 1998/1999 1.2 1.7
11. Koundai 1998/1999 0.8 3.2
Sources: 1. Ishida(2000) . 2. Sakakibara(1994) ;

3. Sakakibara and Mieda(2002): 4. Sakakibara(1999);
5. Sakakibara and Morita(2002) . 6-11. Present paper.
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Abstract

The 149 temperature distributions were collected by automobile traverse method in the settlements

in Saku city and Asashina village, Nagano, whose populations range from 750 to 23,300 inhabitants,

to research the relation between city size and heat island intensity. The analysis shows both of the

mean heat island intensity under fine days at day and night to be related to the logarithm of the

population (Log P) of the settlements. The same relation can be seen in cloudy nights with smaller

slope of regression. The relation between the maximum heat island intensities and log P at night was

found to hold remarkably well. This relation is shown to hold in the maximum heat island

intensities recently studied in Japanese cities. The regression is to be represented not by two line
bending (Park, 1987) at around 300,000 in population but by straight line.
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