HERBLOFOREMEEICBIT S
AR E O RERAY - ZefE RS

|11

k& B

B x

I 3Ldic

11 AL & B

M SUBZESHE R O HbigE

N RIBREEHDEKT T

V EESICED L ARSI S
Vi BbhIC

I FLsHIc

i & #FDRESEERIC BT 5 RIBOKFEGFMHEIL, #HOHEEHROBE T 5 FE.OLHKROMEE (&
—FTATR) Lo TREOITLNE, Thbb, HTRORRERICZIE, TOELEE
FULB XY 2 LHERM Iz, MHMER (AOMN, =2 V¥ —{§#RBORKAL &)»°
HALTEY, ZNH2EHROTIBEEBEL L VEELLDIZL TS,

BHARZHRRT 254, MW e IFEAE (BH) OREBERLARER EARNER L 5 ik
L HwWSLNS, 21X, Landsberg (1957) i3, fE% m’ﬁfﬁ%imﬁﬁﬁitﬂm:ﬁﬁé%
L, EHABENEELZHL TV, FRUS LT, #HBOSKIRIIBIHIENT, F£F
¥jT1~1.5F, EERBERIRT2~3TFTES by, 2, HmAAORIRERLRR b
AEIL, BHORRE, BRI D> CRHAMICLEBL T3 (R, 1960 ; wl, 1971 ;
INEE - AR, 1971 ; =R, 1977 % &) L Lkehs, FEERHIR (RF4%) o is, K, B
HKNC L & DWW T ENB e, IEEHIRO IS RIEIC BRI AR S . IR L 22 BRI B
TELXWEHMERSA S EN TV, Hilidke DEMEIEFL(KE2 -2, HH VI, B
WAL OB ER (&, Wi E) - CRECEH LR THAICE, RE-oLkEE

30



HHB L U T OB B 5 RIBEB ORI - Z2RIaHS
BOCHREYXHSL, 2ok Hic, 2HAMOREEL &5 L) LRI FEICIZB R
HY, WA (1977) RFE (1977) AR L 72 & 9 & 2 RIGW R IEATY) 2 L DRIBDITDOREL
LR EABOMBM G DG L SN LENHH I,
AR T2, RREZDORIBIC BT 55/ 7 — > ORRFELbE, F& L THANEE
BREFEZBTHTL, [UREBORME - ZHEEZHL2ICTE 412, ZbE2H
BV 5 FER (ILBEBHER, #MHWESHER) CHTIETOEZRLRAD,

II S & &R

MROMNFHIE E L TRIRHE & ZDFEEERAL, WREKDBHBELET 5 E») T
%<, BUIRKIS0F R & v ) B > WIAR TR HR LA HEA 72 8T, AR RIB LB OB
KRR EL THELTHEEEZ N LTHS,

SV 72 8RBT, KR & Z DB BT 5350 DX NBREFTO A x5 - RIER

- B s DOBLE

1. F & 2.7 % 3.8 &
4. F B 5.1 6. %
7. % 8. B il 9. 4% B
10. Kifg#E 1. % H 12. 1 &
13. # %= 14. B~ % 15. &% %E
16. # # 17. AR 18. A 1l
19. % 5 20. HFH 21. HHF
22. £ & 23. B K 24. FF #

1 25, #HEA 26. F Il 27. W] H
28. # H 29. W Ik 30. X B
31. & ¥ 32. KE# 3., KEE
34. Rl 4 Iy 35. 1%

Fig. 1 Location of climatological stations.

1. Shimotsuma 2. Hanyu 3. Kumagaya
4 . Kurihashi 5. Tsuchiura 6 . Tsukigawa
7 . Tateno 8 . Matsuyama 9. Sugito

10. Mitsukaido 11. Noda 12. Kawagoe
13. Koshigaya 14. Ryugasaki 15. Naguri
16. Hanno 17. Irumagawa 18. Murayama
19. Matsudo 20. Nakaarai 21. Kichijoji
22. Sakura 23. Tokyo 24. Fuchu

25. Setagaya 26. Aoyama 27. Machida
28. Tsuda 29. Yokohama 30. Mobara
31. Hatano 32. Kisarazu 33. Otaki

34. Kengasaki 35. Kamogawa
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Fig. 2 Time series of minimum temperature in January at Tokyo and Ryugasaki.

Regression line is fitted by least squares.
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Table 1 Linear regression coefficients of maximum
N B A= vH ) - - 7R
and minimum temperature. (C /year) ThY, ERIBIZOWTIT A L ) ZEE

Maximum temperature |Minimum temperature [FAR7 5, —F, B+ IFTIX, &S - &
Tokyo Ryugasaki Tokyo |Ryugasaki - . . A
Jan. —0.003 —0.038 0.074 | —0.050 fRime 125, 6 A&k Ci3FEHMOA
Feb. | —0.019 —0.048 0.069 | —0.021 T‘Tﬁéﬂﬁfﬁm*‘?w) Lnd, —#&iz %Bﬁi’iiﬁ
Apr. —0.017 —0.035 0.053 | —0.016 ‘
May 0.015 0.014 | 0.049 0.006 mBTHDIEVONTWED, ZNELLD
Jun. —0.004 0.007 0.023 0.021  ZNAHBMT b D, BHERIEIZOWTD,
Jul. —0.041 —0.049 0.003 | —0.013 e . X
Aug. 0,012 0017 0.06 | 0.002 TRAEMIIE y O FAERR L) LFFEF T
Sep. | —0.016 —0.035 0.021 | —0.010 & 5%%, IEFIRIZ CHBELZRIIEDH S
OCt. ‘_0009 "‘0023 0028 —0022 ﬂﬁ“/‘o jt#ﬂzquiéjﬁigli, 1940&‘&1/1
Nov. 0.002 —0.033 0.057 | —0.047
Dec. | —0.006 | —0.027 | 0.072 | —0.058 MMETHEEEIZH 2 &b THY (Budyko,

1969), M 4 IEOSIREEBMEAR L Z DL ) B 7o — VLA REEEZ ML 7LD EEZ LD,
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Fig. 3 Distribution of mean temperature.

(a) January minimum temperature, (b) July maximum temperature. (c)
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(d) 7AxkmKiR (C/%#)

Fig. 4 Distribution of linear regression coefficients.

(a) January minimum temperature, (b) January maximum temperature,

(¢) July minimum temperature, (d) July maximum temperature. (C/year)
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B2RKIZ1IAL 7THORS - KIEFIRIC OV TOGTHERTHSL D BAMBEITEE L, &5
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DHMHINEZ LALLM -2, BIRTOHRIRLEH DL 7 ARESRIR T % % 8
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Table 2 Percent of variance and cumulative variance for the components 1 ~ 4

January July
Component

Minimum Maximum Minimum Maximum

temperature temperature temperature temperature

1 77.4(77.4) 75.8(75.8) 79.7(79.7) 87.2(87.2)

2 5.4(82.8) 5.0(80.8) 3.2(82.9) 2.4(89.6)

3 2.6(85.4) 4.7(85.5) 2.7(85.6) 1.9(91.5)

4 2.0(87.4) 2.7(88.2) 2.1(87.7) 1.7(93.2)
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(a) B1ms (b)) B2

Fig. 5 Distribution of eigenvectors for January minimum temperature.

(a) First component, (b) Second component.
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Fig. 6 Distribution of eigenvectors for January maximum temperature.

(a) First component, (b) Second component.
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IR 7HAREREBOEERY LS
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Fig. 7 Distribution of eigenvectors for July minimum temperature.

(a) First component, (b) Second component.
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Fig. 8 Distribution of eigenvectors for July maximum temperature.

(a) First component, (b) Second component.
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Fig. 9 Time series of component scores for January minimum temperature (upper)

and July maximum temperature (lower).
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Fig. 10 Simultaneous correlation fields between the first component scores of

January minimum temperature and the 500 mb heights in January, 1946—1975.
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Temporal and spatial structure of temperature variations in and around the Tokyo
metropolitan area was studied using statistical methods. Principal component analyses
of maximum and minimum temperature fields in January and July were applied to the
data set of 35 climatological stations during the period 1946-1975.

As a result, more than 80 percent of the cumulative variance was explained by the
first and second components. Spatial eigenvector patterns indicate that the first com-
ponent- is related to the variations in global circulation patterns and that the second
component is connected with the urbanization in the metropolitan area, especially in
case of minimum temperature fields in January. Time series of the second component
scores show remarkable change around the mid 1960’s. This is also in parallel with

the rapid urbanization in this period.
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