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Table 1 The linear increasing rate of temperature anomaly (a) by first component
(1901-1990: °C/100 years) grouped by city size and topographical aspects
A& o - /BT
(AOf30 7L (AO#30 AT
=g AO a LEhERH LEFE _ BT
(FA)(CHE) HE AD «a gHE2 AO a BEhg AO a
1. € i 364 1.4 5 b B 245 0.6 12, B # 277 0.9 2.8 & 4 04
3.#L 8 1,543 2.0 T8H% B 2711 10 3. 8 & 143 L3 4. 8 E 41 0.8
8 &2 R 430 L1 |[iL ® b 8 0.4 K A 229 0.6 6. & # 123 0.8
10. & % 387 03 |IT. R E 92 0.8 2. = 37 L2 9. K K — 038
16. & 8 412 1.3 [39. ¥ & 197 1.3 2. Z2 8 % 04 5. 88k B 6 0.7
19 ¥ X 834 27 18 &2 151 0.2
24, ¥ 401 0.1 21, &# BH 31 0.8
2. 52 B 1160 22 23, F B 29 1.0
29, ¥ b 427 1.3 2% B R O18 0.8
3. & & 33 L0 27. £ ® 168 0.8
ML B 1,044 0.5 2. B 219 0.3
3. K B O2.63 L7 3. TER 24 0.5
36. 2B 2,116 0.8 32 & B 258 0.2
I E® & 1.419 2.4 B.Z2 M 50 04
10. ERE 330 L4 38 ¥ B 286 10
i & B 449 1.4 42. GEB 41 0.5
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Relationship between the linear increasing rate (a) of temperature

anomaly by first component (1901-1990) and urban population
A indicates stations moved during observation period.

DEICEHETE 5.
51 ERAICHES FEEKERE 4T () &,

1S Emyxcu(y )

ATx(Y>=12m_l

&5, 1T,
E(m): 81 EHAOEERS b LOMBORKAME,
Ci(Y): 1 ERSD Y FORRIGE,

TH5.
0 4T (V) OE#FFI%, ERERR

AT (Y)=aY +b (5)

IKYTIEDSEE, HZaldE | ERDICL LEFY
Q[URRZDOEEMEELS. UT. ok
RaDEEBVWTERNIC, HTHREITEDEH
IEZ 3HEBOAREZIIS>VWTEETZ. KR
SEORFOXMFEE LIsw,
CORBEZDOBE 0 F (1901~1550) icHF
AR ETENR. 22E L2 HETKD, §
FORBEELSHEINCE LD TEIRITTRLA.

9, AD#H 30 FALLELoEizk#H. 30 HL
Tofiizg /MEHEXS L, Rz, HEHoEH»
nTWAHIERNC T, EEHEHH, SRHEHIC
K& L1z, HEOEH 2.7°C/100 £ &, Fidtkid
TR, 7E (2.4, @ 2.2), A& 2.0
EVS KN ZFDORICENTVN S, SEERPE
BE\W o7, BEIONEHLEVLUBENTE, C
IS LIEFIT/DEWE 0.58T) K -TED,
ZDORSDOE#HD, EENICIETLicEIREELE
AThHHIEERLTVS, JOEEZZLITE-
E D ERTIHDIC, EURMCER{EOREEEZRT
BEELT, —BHNICKBVYWoshA&F o ADO
(1985 &) DXL RFEMR a OEFEERDID
DEARTH 3. BE I ERICHEMBFOEE
HofciSRATRLE:, EEOKAN L NE
BB, BRALSOBEIE Y BMKEDOREE
CoWTRTRICERINBNETH S, & A,
KB« 2HR - EBL S RADBRICH~N TREE
MPa DEHPE L, RIGUEIREEMBa DE

— 568 —



HAREFVH, IhooiSicsi 3EBAIMSDOBE

DEBEEBINTFMT 5L RASROFRETH 5.

Y @3B 90 EHORERILOT, X#@LELU
WHOAOEMELTRETHA I, JOENR
REEDAOTHIRETE LI ENELLDOHAET
feEshTWwa (FcE 2, Karl et al., 1988).
AERIMNED KWREREEZRLTED, FEER
BREZOFETEMBEZBHLICZ2[RELRE LY
ETHIEDEAHEIRHEL TS, 2L, &b
HLCABE, ADOH 0 FEEICLTEEEDR
a L AOEDORIEVRLE B ENbM S, AO 30
FETOF « /NNEHTIREFENE c OFIZADOIC

Lod, 0.5~1.0°C/100 EFORITHTHL TV BH,

30 TRl EDKEMHORIEME a O E 3 ADx
JELT 1.0~3.0°C/100 EDMicaH LTS, 2
DEFICH>WTAO%RP, &FEENESE a (°C/100
) LLERATERDL, REFRHMR® £ &b
RTERDEL IS B,

A 30 FLUTFDG - MR T,

a=1.0611 logP—-0.6737 R*=0.012
(6)

A 30 ARl EOXREFEH TR,
(BRAIBFROBEHD - 1S 2 ETIHS)
a=1.3430 logP—6.4220 R*=0.642
(FEKE9%) (7
(BB OBE D - 1 HEER BA)

a=1.3797 logP—6.6689 R*=0.655
(FE/KH99%) (8)

CORICRE NI AOEAE 90 FRICHEIT 28
BLRESOEEFEIZ, Karl et al. (1988) ik 3
ZIFE UM O SREICB T AEREE~NSE &, &
DAOIKBWTH, $0.5°C/100 FEE, 29
DERBEL->TVABY, AONKRELFBOEM
HERAGRE. BBLhL—ELTVWS, ERFOD
ZEOVOBEBE LT, Karl ef al. (1988) DR

M FTEL O/MMEH (FZHED EOREBET,

WALiIck 2B LRFBZRDTVB1H, BHRL
TNRHOBMHMRE, RENICHET S5 LHT
&9, DUDICERLON TV AL D 5.

vV & %

NETOEENS, BEALOHIEIIEWTE
| ERPOBEHFERY MBS KDREINAKER
ZD 1383921 B1E2ELTRARSOREE
ERT/INI—THY, ZFOXRRENEFOX
NEDHKEVWSI—UREZLTVB I EDVA
fz. F¥tz, RATORBRFIZ—VICEHLTIER K
BOLRERN - PEBLTVWSEIEERLT
W3, 7, 1EENRF—V) DoLZZFEO[ELEYH
PNEMOIBEHICKESFEL TV S LdHA
5, oDl eEEELHDHE, [ENFELLERL
TWE EEHSH BN T, TOHEBL E CIKEFIC
BOEVHIREBOEHET— FOE | TRH/CHDN
TWBIENVWASE, ZITEMMUCHESE—FT
15 PRV I EFEE2BEULTRONAN, &%
FIIBUIRBOFEXOERICEFICHEONEZ LW
FIINFTORREAGMRICEZ S L, T 1SR
MHRBROLELE RO LILE-—FTHEEEL o
5.

i - KR - BRSEABMHICET 58 | EBRS
D TEENF—2) PRIATOH - NNFHEDER
i, FALOREORHIA DRI & 5T
FERITKEL. BEAEWI XS —IZBVTIR. 7
O—NULKREBEEHORDONFRIZIELTH B &
T5L, BHSORE/ Y — U PELAEH -V
DEWVZ, O—HNBERTr - LOREBE®HICE-T
bicozhhboThHsEEZoNSE EHE - K
B« @s EREHIcBEbN: TEFHy—0) &
ZORIATHOEEINALREOE(EIZ, Lo
> THH{LOEEBICL S REB(LEEERNICEDLT
WBEEBZBIENTES,

COERI NOFETHHABERSEFE LA

— 589 —



Rk (1992, 1993) OEEREM LT H B I ENTE
5, MR, SHSOKE MY FRZIIE
DEERS LN 4Zs @WHLEENL V F dZcs
EBEREAD L VN 4Zns OF0) OBEEKRELT
Bbxhs&LT BADSIHMSESOTREBICE
i 3:8% 90 £/ (1900~1989) D AEERELA
W, BME TS, AT EDFEED SDREDHRRT
F—% (G3EX1,080 M A) D= b Y v s RIIH
TAEEARFETLY, HEBHLSEDOMV VR
R L. 37b5, BHUEENNS VSN
BRANL Y FTEBREO ML Y NEELEYE, £
NODOEM Ly FEBWHETAERRN S BRE
fkD b LYV F (42ns), Fro3EHLEEINL >

K (4Zcs) %k, AO 100 FLIED 9 Ffic—>
WTHEN, BTLEDRB LY FIZEEFhTWS
TWHLEBO ML Y Fid, BEALOTHTERME
BUTED LY FERLTED, EHMIIELE
DEFICHANTHEETHS. KEHERLBHLEE
DLy FEAKEL &L BR (2.8°C/100
), B (2.2), H8& (2.0) ¢, FHREKLMED
FRIZOLHTEC—HEHLTV A, LEDOEELS
b, E1ERSE BEANKRIBTRBROLELE
bTE—FThHhEIELPEBIFoNS, i, &M
LIt S [BE{LoENBE —HMSORBREDSE
b ofitB g 2L VIO HLWREICE SO AH
KOERY, (EROBHIBDOFE, Tibb, &
TP OBMSOKEZEEEEE LcRBREREE
BICEXWHEERLAZZER, JOHEOEDMEH
EOHTEHVIEEZEKRLKY.

1 EBEN LA FEFHRABRREORTIMME o
390 /D 4T (V) 2ERERTH I Lick-T
Ktz bDT, BRAOFO 4T (Y) OERARE
FidBrEIN TV 3. —BENCETOREI K E L
L, BHRRISEOEHICSL 2EBOES
WhHRESLBEEZ SRS, AO¥ 0 FLED
BHTOREEME e OEZADCHELT 1.0~

3.0°C/100 EDRMIIcATHL TV 5.

LhL, AOd# 30 AU To®HE cOERKEM
FaDfEid, ADICIZEAERFRNC 0.5~1.0°C/
100 FORICAHLTVBHLEBHEIENTES. B
T3, JONHETERER/ATROZE I LT 518
G1EADERTEDT LD, AONFEHEICLT
CERDERICHITEAZDHNRYTHS. ER
(1983) {3, #MADAOEE— FT AT RHEE (]
TIRADKEE) ODEFREAEN, Thrh s 7
7LT, REKR I SDERTHSH, HETRADO
N FEFNEE LT 2DOBERICHN B &%
L. F/, kb (1987) 3, COHRICMZ, &
HoOBTHICHEWTHEIRIC 2 2OERICNS L E
@l JolEnrod, BHREOEENH
FiiRbh T amBEOREZLLT, ADO
0 ALVHENHIBEOERICN-TL BLE
Zohd, 30 FEWHAONBHIETERT S
IZTERELO2HFTHHENVS I &M, 2KiC
BUWTHVAENEIDONESEORETHS. £D
FREAD F23ITid. AX - HEHEH RN SOER
bULETH S, BEREBEOFHOBELBECH
TH3EHHVREHLICHE L TRETHEZDOS
CDOHENH 504 (BRES. 1979 : B, 1980 ; AX.
1977 ; &, 1982), Al 30 AREOHHIIHA L
(B8 FHEEZEKRL, FOBEKOKE &
B XUtDE L 4 — & LTOBEER bo 2 LbHEHE
EhTWS, fh (1987 3, HAEEBREICEIT S
MAOELE— b7 4 52 FREEEOBEFELND - /N
MERBHcTRUSIERD 1 2& LT, FEFEKYE
HELDOBVWTEROINE L) LUHETBEDOEREN
BE LTV ERNTVAS,

1 EIRHCES 2 FTPHRBREOETEMR
a EFHOAOEDEFEI>WTHRETEAN, L
BL7ck2iic. AO3NFUTOMSATIZEITH,
RICEME a OfEH 0.5~1.0°C/100 FDfEE & -
THEY, EEEMBe E AOLDOMITINEV S

— 570 —



BEES ohEy. Chid, A 30 FLUTO®ME
TREMI[IEOEENBEZICHDLILY, 550
Lo b KELRATF—LVOEFHICL>ThEHEHINKT
WBEEZLBE, TD0.5~1.0°C/I00 FEEWHE
BEAMMELEOIBEMCLEHDELTELS
LEMNTES THbD, OEIZHHEEINF
KB 5 70— UIETIEESHICREE L/ BEDR
BELEEEDLTOAEAEEENF.

i, M@l - BAO & S LRI, TF - &
REETICHEANTERRAREORIEME a Hi3E
BIIKEWV, JOXILERIR, E—-bTAFUF
BEZ W Park (1987) OWEERE—EL,
FEREICHEEEN. J0LHI, HHORRITHOVWT
i3, |MHAOTED LoD HEfDEEP#IES
EAXBRIRIZT TR, [EHPHBELGLEER
REEOEEBAZE LTINS LA, 2HIC
SVWTRAEBRHETHHILELSZ (E1H).

VI £ & &

AHF IR, EROMARAORBEICK - TEHE
DEBEFET 3 bOTREL, WHLicKIKRE
Eltogkigsr, —ESOKEREOEHE S
HE5&WI, EFo7KFLOFEBICESWTERD
ARAAETV, HAOHM EREBICE T 2EHAE
B EEE L7

BHUERE, ROLBHTHS.

(1) EHH A 7 IVICHbh-KBE(L

ERAA/TOER, BAD 2 K>V T, &
IR E bIEFEICHEM L T2Hi/35 — 0 ) BAEX
7 hMVERITHEBEONT,

F 1 EHPOFERIZ 0% L LT, AR U

LI I EEZELCRIFSORE:R bOEHETT.

TEE/ Ny — 1 3, RFHEOEHICHTERE
PREVRBEZEEFRL, 2373, 1900 £KD
MODONILELOEEHIEIH S LOD. —HHIN
EmEEZERLTVS. F1ERSER, | E2EL

TRENEX LR TIERENHD, TOHRBEE
CHEWEWHIREDEHE— FEERL TSI &
"o, Fo—rURESHORANEEN TV SHEEE
Hi3H B DD, EARMICITHIBEORSEED
TE-FNELTELASNS.

(2) FH{Licf > [EBRREORFHME

BADEHTICBT 25H | TWHICXIFEFHR
BRZELBHADONEK L DBEFZEEFEERR TR
LB oh btz (REMME) LHHADOH
IZRMED XORERGRND D, FHOBRELIKE
LR ETHRBEN[IBOEIICEASHEBIIAZ V.
Linl, HHADLSHEME OBEFEIRADY
N FEEABICILTAECENLS. AOH 0 FL
Todh HEHTE, TmEOMICIRE A EHEERERK
BB SHEWA, AD 30 FUUEOKBHCRIER
L WIEDOHBABGE (R*=0.655 : H#/K% 99%)
NAaohE, COFERRBE—FTPA5 Y NEEER
MADEDEAFREB~/ER (1983), b (1987)
DREER & —H U RERBREV.

AO# 30 FUT oS « /N TORTEME a
DfEiid, ADICBAFE < 0.5~1.0°C/100 £/
L, 30 AL EOXREH TR, ADIKIHELT
1.0~3.0°C/100 £ mLTWA. &< IS,
HROEMN 2.7°C/100 FLHEAEERL, TH
(2.4, fBF (2.2), R (2.0) LEDKREHHIZE
DRICENTN S,

COFEOKERFRE, HHKBERDZHETA
| S OBAE o, KXHEE LTHETEZSZ
LTHB. EROFETIHEET S (BHRROE
EBrnwE L) NEhHEDEHESE LTDA, #
HRBEEAEMOLE LER LTV EDT, s
LTHEHmT A &3, BEMICKRIEETH 72 &
iz, AFOREEEPRERLTEHOSHREOLS
I, WHWBEAHoRY ZRIETNEREL TR
BLUTWKRTE, KN2HOHHORT ZRE

TAHIELEHEERET, LHrbEEZETILHZN

— 571 —



LEbNB. E£i, BREKEUMELL-TVWEY
o— BB (s FRICHET 254, NET
DEETIR, LOBENE TLALRHEMOIE
BREHD b 5 KEHAEARARAL I Z2E LN
Stedt, AREOFHEEEM L THEE I N/HME
BOHHEEZBET S &Ik, ThodED
AEEDOT — 5270 — LK EEGHOHEEICH
AAND I ENFAREL LA D,
COFEOMESE L TRETIBEOHHE LT
SEEBEOFHME(/ Y — U, HHLAOKRR
BLESBEHICLONEIDHEVITETHS.
2T, ADEDOBEERD S I o — N UILREES
CEE LSS R EETCEAAREEERLAY, &
BICBIhAKEZUHED 1 >TH5H. KAk - iR
(1990) ThHEEHIhTWB LI, 5% ZOF
EEMBK DX F X S OMEN, SRR, He8If
BT s oFmcEALT, JOFEOFY
HERIE LTV SLEDND S,

A2, 1903 FEIAMBESESENARES LU
BAREESTERL-ABTIKMEL-LDTHS. &
WREEDHIIIHD, BARAENRRLEINHARRAOH
KBEER REAFMEHEFRFHOLHMILER, =
E{LREGHERRFONBITRICZ, JvEa2—%
KOTIRF—IOMDIEWICIL TEREGAE W
Wiz, BELBEL T3,

(&% 19%4FE1/8118)
(% 1994F485218)

X #®

P ® (1988) : WL KB (AMIESE[EZE(L). &
ZBHxE/ — b, 162, 211-231,

INTHSE - 187 B (1979) : REEEOF - 70 o DF
HMEBEYROMHEORL, BEIE, 35, 93-96,

TS - BE | (1980) : RREEDTF— 70 o0
TREYROHEEDEA (2). BEKS, 35, 203-206,

MERZ (1992) : bREC BT 5 [EL(LOKHEIR
—EEREFEEFVIIBRTED b LU 2 FigiF—
BHPRFRFHRE (TIL043), 29p,

MEERZ (1993) : HhAEIC BT 2 TEE LD KT ER
(2) —KEHRERIIE T 2 BRE(LSDHE

BB ARAFME (T92029), 27p,

AFE R (917 MAREOAHORE. [EHFKR/ —
b, 1338, 26-47.

#R BRE (1979) : IMHiOAKBEL HRAFHERS,
185p.

HR R BB 18T :e—-bT A5 0 FEE (B
TRADOTEZE) 5L 2 L Z0RNOBRAEOREY.
[EE - SEXHARE (FEAEMBMER), # 12
5, 23-28,

B g (1977) : REOFHF X7 L, HMBEEFR, 50,
381-401.

£ R (1982) : MEORAHLLE|WATL 27 4 1 1960 £
—1980 &£ (I). HEFFH, 55, 1-20.

FRFIF (1992) : TEMRD L &1 &5 =Bk 213p.

HORE (1994) : &S - HREKEOKFELIEXS
wh{kogE KA. 4, 123-13,

FRE® (1980) : TAORER) LEHE, 337p.

IRERETER (1979) : MIANEHOEZR. EAK— + k5
EE -8R #F- - BFEEWE: AREXoBH{b). &
5BB, 213-227,

fb R (1987) : BEREBEOEMATICE T 2 HHTHE
Ee—bTA 5y FEE HEEFR, 60A, 238-250.

1R e (1983) : HDHFEL - b7 45 K. #E,
28(12), 34-42,

KRE= (1986) : AEEHOBZEMRr —Vicld 35—
ZE. BN BRR: IRELEHOE N &g, &4
¥hx, 27-40,

ERE= - UiREF (1990) : [EXHOEHmEcHB L
T SERSORBII W T—8m{bic L 2B L
BREFOHF LWEA— BRIUKE : Bi{toL£R
IS SMREOE(ICEAT B85, o6l EE~F
B EEHERARMENS (IR (A) BFARRE
HEE, 13-81,

SHEH (1977 : BERSLIUABOEBTILE T 38K
DE(L. [IFWE/ — b+, 133, 1-25,

Fukuoka, Y. (1983): Physical climatological discus-
sion on causal factors of urban temperature.
Memoirs of the Faculty of Integrated Arts and
Sciences, Hiroshima University, IV, 8, 157-178.

Hansen, J. and Lebedeff, S. (1987): Global trends of
measured surface air temperature. Journal of
Geophysical Resarch, 92, 345-372.

Hansen, J. and Lebedeff, S. (1988): Global surface
air temperatures: update through 1987. Geophys-
ical Research Letter, 15, 323-326.

Hansen, J., Fung, 1., Lacis. A., Rind, D., Lebedeff.
S., Ruedy, R. and Russell, G. (1988): Global cli-
mate changes as forecast by Goddard Institute for

— 572 —



Space studies three-dimensional model. Journal
of Geophysical Resarch, 93, 9341-9364.

IPCC (1990): Climate Change, The IPCC Scientific
Assessment. (eds) Houghton, J. T., Jenkins, G.
J. and Ephraums, J. J., WMO/UNEP, Cambridge
Univ. Press, 365p.

IPCC (1992): Climate Change 1992, The Supple-
mentary Report to the I[PCC Scientific Assessment.
(eds) Houghton, J. T., Callander, B. A. and
Varney, S. K., WHO/UNEP Cambridge Univ.
Press, 200p.

Jones, P. D. (1988): Hemispheric surface air temper-
ature variations: recent trends and an update to
1987. Journal of Climate, 1, 654-660.

Jones, P. D. and Wigley, M. L. (1990): Global
warming trends. Scientific American, 263, 66-73.
Karl, T. R. and Jones, P. D. (1989): Urban bias in
area-averaged surface air temperature trends.
Bulletin of the American Meteorological Society,

70, 265-270.

Karl, T. R., Diaz, H. F. and Kukula, G. (1988):
Urbanization: its detection in the United States
climate record. Journal of Climate, 1, 1099-1123.

Kukula, G., Gaving, J. and Karl, T. R. (1986):
Urban warming. Journal of Climate and Applied
Meteorology, 25, 1625-1670.

Oke, T. R.(1973): City size and the urban heat island.
Atmospheric Environment, 7, 769-779.

Oke, T. R. (1979): Review of urban climatology
1973-76. WMO Technical Note, 169, 100p.

Oke, T. R. (1987): Boundary Layer Climates. 2nd
ed., Methuen & Co., New York, 435p.

Park, H. S. (1986): Features of the heat island in
Seoul and its surrounding cities. Atmospheric
Ernvironment, 20, 1859-1866.

Park, H. S. (1987): Variations in the urban heat
island intensity affected by geographical environ-
ments. Environmental Research Center Papers,
University of Tsukuba, No.11, 79p.

Vinnikov, K. Ya., Groisman, P. Ya. and Lugina,
K. M. (1990): Empirical data on contemporary
global climate changes (temperature and precipi-
tation). Journal of Climate, 3, 662-677.

Yamashita, S. (1988): Some studies of heat island in
Japan—with special emphasis of the climatologic-
al aspects—. Geographical Review of Japan, 61B,
1-13.

Yasunari, T. (1990): The monsoon year— a new con-
cept of climatic year in the tropics—. Bulletin
of the American Meteorological Society, 71, 1331-
1338.

Detection of the Urban Climatic Component Based on the Seasonal Variations

of Surface Air Temperature Anomaly

Hye-Sook Park ONO®, Tetsuzo YASUNARI**, Riko OKI*** and Toshinori ODA"""*

A prominent issue in climate research is whether the global climate is warming related to the green-

house effect. The warming trend of the global or hemispheric surface air temperature has been noted

(IPCC, 1990, 1992) as evidence of the "global warming’. However, it has aiso been argued that the

urban effect might have contributed largely to this warming trend of surface temperature. It is essen-

tial to estimate quantitatively the urban effect component in the surface air temperature trend.

Geographical Review of Japan 67A-8 561-574 1994 ..

Mitsubishi Kasei Institute of Life Sciences.
Institute of Geoscience,University of Tsukuba.
Center for Climatie System Research, University
of Tokyo.

Undergraduate Student University of Tsukuba.

— 573 —



Based on the assumption that climatic changes due to different mechanisms or forcing may show dif-
ferent seasonal dependencies in the anomaly time series of meteorological elements, Yasunari (1986)
proposed an original method of analysis of climatic change related to the seasonal pattern of anoma-
lies for each climatic year.

In this study, based on Yasunari's method, seasonal patterns of surface air temperature anomaly
and their changes during the past 90 years (1901-1990) are examined for analysis of the urban clima-
tic component on the surface air temperature trend using principal component analysis for 42 Japa-
nese weather stations (Fig. 1).

More than 50 percent of variance can be explained by the first component. The examination of the sea-
sonal eigen vector patterns shows that the first component is characterized by anomalies with the
same sign for all months but with relatively high values for winter at all stations (Fig. 2).

The time series (score) of the first component generally shows increasing trends since 1901 at all sta-
tions (Fig. 3). The first component strongly seems to explain the variation due to the warming by
the urban climate, although this includes the long-term climatic trend on a hemispheric scale.

The linear increasing rate of temperature anomaly (@) of the first component shows a good correla-
tion with the populations of the city as an index of urbanization for large cities with populations
over 300,000 (R?=0.655; level of significance 99%). Although the linear increasing rate of temperature
anomaly is greater the larger the urban population is, regional differences are obvious. Table 1 shows
that for cities with similar size populations, the linear increase rates of temperature anomalies of
basin cities are larger than those of inland plain cities and coastal cities. The relationship seems to be
better presented if we divide the samples into two groups because the trends bend at around 300.000
population. The increment of the linear increase rate for cities with populations over 300,000 is larger
(1.0~3.0°C/100 years: for example, Tokyo, 2.7; Kyoto, 2.4; Fukuoka, 2.2; Sapporo, 2.0) than for cities
smaller than 300,000 (0.5~ 1.0°C /100 years) where there is no apparent relation between the linear

increasing rate of temperature anomaly and population (Fig. 4).

Key words: urban climatic component, surface air temperature anomaly, principle component analy-

sis, linear increasing rate of temperature anomaly
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