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On the Seasonal Pattern of Means of Monthly Mean

Temperatures over a Long Period (30 years)
— Comparison hetween Japan and Other Countries —

By
E. Ozaki and M. Sugawara

National Research Center for Disaster Prevention, Japan

Abstract

Statistical analyses were made under the expectation that the areal temper-
ature distribution is rather more homogeneous and uniform in Japan than in
other parts of the world.

Means of monthly mean temperatures recorded over the past thirty years
at eighty stations in Japan were the source material. Each monthly pattern is
normalized by subtracting its annual mean and by division by standard devia-
tion. The pattern obtained was called TN, the normalized temperature pattern
of each station. The mean of TNs for eighty stations in Japan was called
TNM, the mean of TN, which is considered as the standard pattern for Japan.
The differences (DTN) between each TN and the standard pattern TNM are
shown in Fig. 2.

The same procedure was applied to some stations in Korea, which is near
Japan, and in Britain and New Zealand, which are islands in middle latitude.
The difference DTN was calculated using the standard pattern TNM of Japan.
The patterns of DTN obtained are shown in Fig. 3. The results show that these
regions are not similar to Japan.

The same procedure was applied using the proper standard pattern TNM
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for each region, Korea, Britain, New Zealand or Middle Europe. The standard
patterns of TNM obtained are shown in Table 4 and the patterns of DTN
obtained are shown in Fig. 4.

These results show that the expectation at the start is probably correct.

1. BL&HIC

WEET, ZLO0bYEOESMIEANOREEGESTON TR, 20, ALK
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Fig. 1 Stations, temperature data from which were used as sources
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Table 1 Mean and standard deviation of the seasonal pattern of monthly mean
temperatures, which is the long term (30 years) mean of monthly mean

temperature
(B C)
Mom FEE fRRE = o i EHE HERE

1 # M 6.3 8.506 141 % F 15.2 6.424 I 12.1 8.620
28 8§ 73 8802 |42 & 15.0 7.699 = 11.1 9.779
K 6.2 10.173 |43 & 15.6 7.179 N il 13.4 8.519
48 = 5.9 8878 |44 # M 16,0 6.979

5 fL R 8.0 9.071 45 ®E H 15.3 7.467

6 & Ik 6.1 0640 |48 2 ® 15.5 6.939 | Dublin 9.6 3.722
T8 B 5.6 8139 47 #% & 15.1 7.258 Aberdeen 7.9 4.035
8 B8 = 5.8 7539 48 KX B 14.9 6.221 | Manchester 9.5 4.456
9 & & 8.3 8.119 |49 /A8 182 5582 | London 10.5 4814
10 /A 1 7.820 150 7 13.9 7.415 | Plymouth 10.8 3.693
11 & 88 83 8.476 ‘51 A 14.4 7.732 Auckland 15.0 3.015
12 5 #% 9.6 8438 |52 B M 144 7.665 Wellington 11.8 2.724
13 % H 11.0 8502 |53 i H 15.1 7.030 Christchurch  11.4 3.755
14 & ff 9.8 8.790 54 5 &R 152 8.122 Invercargill 10.1 2.919
158 & 105 7.541 |55 E iR 14.1 8.028

16 % M 11.9 8050 |56 F B4 155 7.173 Luxembourg 8.8 6.105
17 1 & 112 8788 |57 & B 14.9 7.723 De Bilt 9.3 5.545
18 W & 11.9 7887 |58 f@ 1L 146 8.135 Hamburg 8.5 6.194
198 & 125 8271 |59 @ B 15.6 7.695 Berlin 9.4 7.159
20 iz 13.0 7.039 60 AKX B 16.2 7.873 Essen 9.6 5.807
21 &/ B 13.0 7.683 61 FO0FKLL 16.0 7.597 Leipzig 8.7 6.790
22 8 13.1 7505 62 @ U 16.0 6.440 Miinchen 79 7.043
23 51 B 131 8188 (63 & B 143 7.993 Zirich 8.5 6.625
24 & R 14.0 8.040 64 B R 15.1 7.155 Poznan 8.0 7.391
25 E W 13.5 8.156 65 & M 16.0 7.425 Warszawa 7.8 7.748
% & ®H 114 8913 |66 £ H 16.0 7.708 | Krakow 7.8 7.461
27 & H 13.1 8311 |67 K 4 15.6 7.318 | Wien 9.8 7.429
28 FHE 12.9 8.062 68 & ® 16.6 7.207 i Praha 7.9 7.340
29 8 #H 13.9 8.223 69 HE & 16.1 7.779 | Budapest 11.2 8.083
30 & b 103 8918 |70 ERE 17.4 7.130 |

31 ¥ & 1L1 8630 |71 E & 16.9 6.958

32 BHIR 78 8379 |12 8 T 16.2 6.774

33 @i % 13.8 7811 73 % W 15.6 7.511

34 B B 141 7817 |74 H 15.2 7.699

35 XK F 132 7633 |75 & @ 16.3 7.343

3 B OB 147 T4 |76 B 158 7.455

37 B B 150 8032 |77 2 {8 178 6.462

38 BHE 149 7974 |78 =FW 164 6.419

39 88 H 12.3 8234 |79 & #{ 213 4918

40 B 13.7 8.186 I80 # B 22.3 4,288
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HAZMBOM M D EARIL & e BRI SR O BHZLO R (TN) A5, e L En <
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FPEH LS U ABIEEREOZHELOR (TN) O80HISTEY (TNM)A/ED, o8
EROICBERLEZ D, SHSOERLEN N BIEESEOEHEOR (TN) 5,
COBEM(TNM) 25| &40, ZOKRDDTN=TN- TNM T, SHIH T & OBEFHE(LD
PBixssT Lic Lz, M2WREBONADTN (FHEX N BEEERMOBER SO
b)) &R,

R2poBiEROI EMLLLENG, Hll, EWELXKRE, LEBETIEERMLSOTH
RARELEWHEHETT. 2F0LBEIEER A SRS RPTATHS, [WLL, AL,
B, MHO 3 MEAHSEEYUDLAREZ B TNTVSE, WFhEFEIDETH S, JLigiEss
RE BB STNLO LERRIC, NMNOE DS S D EER L SIEFRTH S
(EBER ETREWV), £/, B, WiZsnwT, EEMALORLYBEIL->TH3 (8T
K&, BB, FFUf, BIRS), 20 o45KR< E, KEOHST, EMALOTNE, 5
L+ 0.05LINDERICHE - TWa, ERLT 2 & 50, HERECH -THH, Fhh
KIBCTHBHH, L0050, [ATVAEELFL04CENITETHS.

RPOX[REBORE RS OFER (BE - B, 1968) i ki, DAE I6HSOK
BFRIO AR I Lo 75 4, EbHTHROVEIKETT. FOR9HOH8SH:
BHHNC L B 6O T, HEHADD 71382 HicT 10, ToOREE, HhaEO16MS
IOWTC, BIEF—ETHS, ZOBERIEEOHTAHLES TS, AlloasoiErE
B—ETH5 (JEPRKERTE, BEOVORFBIRIEEMICAE{, Lirbtilmsm
BERd. FANOSHEEEHENERL, FOEKRTHEEETHS. Lirh-T, 3
BRENTH S0, HEESTRIEY, APHSEOBERHBME LA T LBTES.
ZDRIF—EOSHOMER L3, BERECLTHLICTTHS, bhbhdgre LT
AV ABIFERRE0ETETH 505, 0EFEI D 5 OBRES OEERZEE 1.1//30
=0.20(C) TH 5.

AEOHAT, BEMISOTNA L 0.4 COBBIKIE S LA T &id, OBRESOE
BREO2EOREOTNICBELNE VI ET, MERLLOFIDEHEDAX 0L
ATL, HEMADFHEACLDED, EERNG £ 0.4 CREORAD Hib b5s, BE
DOHFIRREEERZ 1L 1 CHEOHBHE AL > T A0 5, +0.4 CREDED
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Fig. 2 Patterns of DTN, the difference between TN (the normalized seasonal tempe-
rature pattern} and TNM (the standard pattern, the mean of TN)
—eighty stations in Japan—
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Fig. 2 Continued
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2.4 BIMESOKEBOFHEL (BRLOEER)

Ric, BE, 1) A, =2 Y- 7Y FOEMADERILE iz ABITFEKIERD FHA
{bDRAS, BRDEER L LN HORENEHZHNT, SHAOBEHELLORH S HA
OEERZS (W bDARBICRENTVS, BB, —a—Y— 7Y FREERCHED 5,
AAROEER IZ ELEDOMHEDOTNES LI bD%Eg vz, K3 ICRALHic, Kl H
= 0.05 DHEHICHE A7F T, 3T X TERDBEER ML RKEL RFNTN S, PTHEED
BEEVWEAL, BRE, AFYR, 22—V —3 v FOANGROEHETLOEITE -
TW3, EHECOUHBRETHAIT LR, 67 bFHTLHOEEREICATHM
ERHBELEMG, FRTELIETH-/. H3bobhaLiie, 41F)xb=a—v
—S VY FEEBBUARTL, =2 —9Y—37 ¥ FONLILED Auckland, Wellington &,
B Christchurch, Invercargill £ Tidg »7-{ - HARL T 5,

M2, K3%RE~T, BpREIHET 250 TR, ROBNILEEHOTHS,
HEHRADERI S N FHMEORH,H S (BED) EERNE5| &2 E-76DDTN (K2,
K3 iop34ict) oEERELRDS, £23F0EEEE4 Y. LOBERREDEH
RHERDIERSEZI T, HALAOHEB TREARFES NSV S, TAFhOMSEHS
THRBTAREEORCRLTH B, EEEI s EINES, 1F)R, =a—-Y—3F V¥
FEBOHIRBEREEL -TWEL, BEREAXKICLTHED, W ohBRELITHD,

BE, 1F)R, 22—V 7 Y FOEHLEOUKEBEOELDER-THEDT, KO
HEAITS, BE, AFYR, =2—-Y-5VYFBLU I -0 RO UMEDENEN
20T, FLDESbs N HRIELEKRRO FHAE TR OFY Hgilo T NM) %(E
b, Fhiigd @Rl lg s, R4 IRMIEDOEER A Rd. (Durance fEic 20
TiERYT3.)

COREEERI A Z ML FRLan i AEEARE» o5 TH o, BERL SDRI
D ARG FMEADOE KT EDODTN) AR4THA, M4%AHDE, BAEMET,
MBI ZAEEIPBORED, =2 —VYV—-F Y FTR, LtBO2HME, EED2 #AOH
DRELRELS, TOEYR LT EAWMBRILE-T, 488 E b REBEHAERL
T3, 1LEBEHEEE THlAICEERAFNTLOY, #hld=2 -V -5 Y FDOLIUBH
FDELRVIE—2O PR TEA LN LEZRLTVWE, 3oy NPFETLHE L,
De Bilt& Hamburg, Munchen & Ziirich, Poznan & Warszawa & Krakow, Wien &
Budapest D& I iCHWITEEAMERLTWA, Lizdi-Ta— oy g & SiT/ha
LRI S E| L TEERAENE, A L AEBNINE LA THA DN, Thdehk®:
—DOBERTHEA NNV ETHE, F—o gy~ hEr—ooBENTHEZE, Mntsd
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F Kangnung Inchon Mokpo Dublin
0.2
0.1+ \
TR TN § N\D W‘ i
VAN
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Fig. 3 The patterns of DTN for stations in Korea, Britain and New Zealand in each of which
the standard pattern TNM of Japan was used to derive the difference DTN
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Table 2 Standard deviation of the seasonal pattern DTN, the difference
between TN (the normalized pattern of mean monthly temperature)
and TNM (the standard pattern, the mean of TN)
oS EEEE Mo EERE | M S FEHE (R
1 H A 0.093 411 gk F 0.107 L B 0.100
2 & B 0.022 42 i 0.023 Z N 0.087
3 8 N 0.095 43 B 0.025 A 0.033
4 # = 0.082 |44 # 0.027
5 AL 1% 0.038 |45 B & 0.026
6 & L 0.083 |46 B % 0.018 Dublin 0.114
T 8 B 0112 |47 # & 0.021 Aberdeen 0.112
8 # = 0195 |48 Kk B 0.062 Manchester  (.127
9 HF & 0.062 49 NAEE 0.128 London 0.158
10 # & 0.114 |50 p& 5 0.062 Plymouth 0.106
11 B\ g 0.025 51 # {T 0.036 Auckland 0.091
12 & #& 0.027 52 B MY 0.041 Wellington 0.092
13 ® H 0.036 53 & H 0.063 Christchurch 0.234
14 2 [ 0.066 54 H &S 0.041 Invercargill 0.257
5 5 & 0.040 5, B B 0.033
16 & H 0060 |56 T B8 0.051
17 W B 0.068 57 1R B 0.029
18 i = 0.018 58 Rl 1l 0.048
19 & B 0059 |59 #H &= 0.010
20 NEE 0.051 |60 K IR 0.032
21 & B 0.055 61 FoiriL 0.021
22 48 NI 0.079 | 62 @ @ 0.054
23 ¥ B 0.034 63 & 0.0562
24 & R 0.029 64 B A 0.043
25 B 0.026 65 fm [ 0.043
26 K % 0.062 66 £ H 0.052
27 & H 0.039 67 X 9 0.030
28 FHE 0.049 68 £ % 0.032
29 & H 0.034 69 HE &K 0.069
30 & b 0.072 0 HEREE 0.052
31 M K 0.084 = i 0.065
32 BHR 0.061 72 @& il 0.044
33 B B 0.046 73 B o 0.026
34 BE & 0.049 T4 F @ 0.040
35 Kk B 0.024 % & A 0.058
36 B OB 0.029 % E B 0.005
37 IE B 0031 |77 B 1@ 0.067
38 &= 0.033 |78 EFIR 0.060
39 & H 0.083 79 % @ 0.073
40 H O/ 0.093 80 # | 0.106
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#£3 2, M3icawLi DTN OEZIER Z0OEEMT
Table 3 Frequency distribution of the standard deviation of DTN shown
in Fig. 2 and Fig. 3

(ﬂ%~§iﬁ) B &E > 5y | T2V
0.00 ~0.01 | 1
0.01 ~0.02 | 3
0.02~003 | 15
0.03~0.04 | 12 | K
0.04 ~005 | 11
005~006 | 9
0.06 ~0.07 | 13
0.07~008 | 3
0.08 ~0.09 | 4
0.09~010 | 3

2

2

1

i
Auckland

Wellington
{LE# | Plymouth

Dublin, Aberdeen
Manchester

0.10~10.11
0.11 ~0.12
0.12~10.13
0.13 ~0.14
0.14 ~0.15
0.15 ~ 0.16 London
0.16 ~0.17
0.17~0.18
0.18~10.19
0.19 ~0.20 1
0.20 ~ 0.21
021 ~10.22
0.22 ~0.23 I
0.23~0.24 | Christchurch
0.24 ~0.25
0.25~ 0.26 Invercargill

* 4 B oEHER
Table 4 Standard pattern TNM, the mean of TN in each region

1A 28 38 4H sH 6A 7A 8A 98 10H 1uH 128

H A ‘l.-4-00 -1.338 -0.948 -0.226 0.355 0.823 ].3;5 l-.500 1.028 0.299 -0.396 -1.043
& B [-1.507 -1.335 -0.842 -0.145 0446 086Y 1.327 1446 0946 0.300 -0.382 —1.123
AFY R -TANF Y F|-1.326 -1.310 -0.844 -0.319 0.339 1.043 1456 1.411 0960 0.205 -0.594 -1.021
S S GAE 1.332 1.339 0963 0322 -0.560 -1.230 -1.521 -1.219 -0.698 -0.082 0376 0977
3—oyhEl | -1.407 -1317 -0.754 -0.049 0642 1.143 1.387 1300 0793 0048 -0.650 -1.135

Durance #i#k |-1.275 -1.168 -0.870 -0.400 0416 1012 1472 1419 0940 0.238 -0.626 —1.158
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Fig. 4 The patterns of DTN of stations in each region, in which the standard
pattern TNM was calculated
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Fig. 4 Continued
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Table 5 Frequency distribution of the standard deviation of DTN in each region,
shown in Fig. 2, Fig. 4 and Fig. 6

T L JAFVR, |2a—9P—3—0usr
B xE *RA TANG ¥ F 3K & g | Durance

L

b ~Fik)
0.00 ~ 0.01 1 1
0.01 ~0.02 3 3
0.02~0.03 15 13| 1
0.03~0.04 12 11 1 1
0.04 ~0.05 11 11 2
0.05 ~ 0.06 9 9 1
0.06 ~ 0.07 13 12 1
0.07 ~ 0.08 3
0.08 ~ 0.09 q
0.09 ~0.10 3

2

2

1

— e N = W B e = DD
- - —~ N N =

0.10~0.11
0.11~0.12
0.12~013
0.13~0.14 1
0.14~ 0.15
0.15 ~ .16
0.16 ~0.17
0.17~0.18
0.18~0.19
0.19~0.20

*bdgl, i, BE, SCLREERL

R EDEIDT LiICE B,

HASfhoMR - HE LT, [EDEHELORICSWT, HMREH—HKTHALLERS
fediz, FiElERkic, D TNOBEEREOMEIIERAMATRLIZbDOPES THA, HAE
TAREUEBEREZELTTHAR, FLLTEBELELTOS (&G, B, /LB TH
A, #LTIOHEEBROWAHBESLESICIHLTSHSE, Ri4E2AHBELE, 1F)Rb3—0O
wo NG, HARIOMAK ZABOEFHNNL OhRENVWEHEHLTESLA D,

TR DTS T EiTiE - 7o Did, #BAD 1,000~2,000ktF2E O RIHEA T, KURDK
XTHEEHERR LIHOTHS, 77 A0 Duranceil® (K 5) 42,170 kit DD
iz QSO SKEBRESAKESS (BRS, 1983). 5Z ohiI0FERH0ERNC L0 ABIFEY
[RE R, EHLL, IMAOFEEOREERNALEZ, SHaDERtah/c ABIFEER
B oEERAT W ED (DTN) BEEICREINTNA. Y 2,000 kdfZE DT,
Ho b bENKEEAISOEOEBSOMmBEEIC T EFL VO, MR IOL I HE
BAETRTOTHS, Durance HEBOEER TNMIERAIKETOS L, $/EERLLOR
70 %RTDTN (H6) OEEREOERINERSHEIRS ICWHTVAS, ©FH 2,000k
BEO/NMUSTS 3 0ic, BEREOSHRRE 2 —o vy hié BIREETH S, 55
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Durance Figid SE 4,000 mD 7 A 7 20 it HE M- 21T, WIS ETH 2
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