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Some Considerations on Long-Year Variation of Atmospheric Pressures,
Wind Speeds and Wave Heights in Inner Bay and Inland Sea Areas and
the Inter-relationship with Climate Change Indices
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As measurement data of atmospheric pressures at on-land stations have hardly received the effects of a change
of measurement conditions over a long-year period, data of wind speeds and wave heights hindcasted using the
pressure data may also be considered to be virtually free from an inhomogeneity problem of the data associated
with a long lapse of times, that is, a creeping data problem. In this paper, various statistical analyses are tried
using not only 45-year data of measured sea level-corrected pressures(p) at on-land meteorological stations,
pressure-based wind speeds(U) at sea and coastal stations and hindcast-based wave heights(H) at sea stations in
Kanto coastal sea area including Tokyo Bay, Ise Bay area and the Seto Inland Sea area, but also 9 types of climate
change indices(CCIs) with a global scale over the same year period. The data sets are made according to group
separation of any period unit of month, year, summer or winter. For each of the data sets, analyses of spectrum,
correlation, EOF(empirical orthogonal function), trend and jump are conducted and the results are discussed in
succession. The main findings are summarized as follows; 1)Spectrum of any of the season-separated
elements(py, p., U and H) data samples has peaks associated with 4 year period bands such as 2.3-2.7 year,
2.9-3.5 year, 4.5-7 year and 8-22 year in a rough sense, but in detail the magnitude of peak year period and its
order of the corresponding spectral value change according to individual seasons and elements. 2)Spectrum of
any of the CCI data samples in summer and winter has peak-related 4 year period bands substantially overlapping
those in the above-mentioned spectra. 3) Either pressure data or wind speed data indicates a statistically high site
to site correlation within several hundreds of kilometers’ range and wave height data yields significant site-site
correlation dependent on their geometrical conditions. 4) Significant correlation is more or less detected among
9 types of CClIs, but WP Index(WPI) may be relatively independent of the other CCls. 5) Each of the season-
separated element data samples gives a significant correlation with WPI to some extent, specifically in winter,
and each of the monthly element data samples is affected by NPI. 6) EOF analysis shows a high rate of explained
variance by the sum of the 1st and 2nd modes, particularly for pressure data samples. 7) Constant value-multiplied
time coefficient of the 1st mode a X C;(t) in the EOF analysis nearly coincides with all site-averaged
dimensionless deviation data samples p(t) irrespective of any kind of term(summer, winter, year, month)-
separated element data samples. Degree of agreement is extremely high in pressure data samples and becomes
slightly lower in wind speed and wave height data samples. 8) A statistically significant increasing trend is
detected in high pressure-related data samples in winter but is not detected in the other pressure-related data
samples. 9) Some of the various kinds of wind speed- and wave height-related data samples indicate a significant
increasing trend at more than half or about half of all the investigated stations, which are term-or site-dependent.

This supports previous results by the authors*5l. 10) A significant increasing(positive) trend is recognized in
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CCIs such as summer and annual PDOs and winter NAO and a moderate-level trend is in WPI in
summer(negative) and winter(positive). In the other CClIs, a significant trend is not detected. 11) Difference of
pressure-related mean value between two segmental year periods(1961-1986 and 1987-2005) indicates a
significant positive jump between the two year periods for p; data sample in winter, but does not indicate any
significant trend for the other pressure-related data samples. For wind speed data samples, a significant positive
jump is detected at around half or more of all the stations in summer and all seasons(year). Also, wave height
data samples in summer and winter show a significant jump at around half of the stations and yearly data sample
gives a jump at 80 % of the stations. These results are consistent with the results by the trend analysis. This means
that statistically significant trend in each data sample may be substantially replaced by jump putting a turning
year at around 1986-1987. 12) Statistical test results for difference of data variances between the two year periods
do not necessarily coincide with that for difference. Lepage jump test result considering both mean value
difference and variance difference may be different from either mean value difference-based result or variance-
based result, depending on relative strength of difference of both data. 13) Lepage test detects a statistically
significant jump in CCI such as any of NAO, WPI and PNA in winter, but more study may be required because

short year period variations riding on several decadal oscillations in CClIs records may yield apparent jumps.
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Table 1 List of definition and role for any of climate change indices.
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Fig. 6 MEM spectra for yearly py data sample at Tokyo and for yearly H data sample at Tokyo to-hyou.
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Fig. 7 MEM-based spectral analyses for py, p,, U and H data samples in winter at measurement sites in

inner sea areas (1).
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Fig. 7 MEM-based spectral analyses for py, p,, U and H data samples in winter at measurement sites in

inner sea areas (2).
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Table 2 List of peak year periods, the largest spectral value(E1), spectral ratio to £1(%) and its ranking in MEM-based

spectra for either py or p, data samples in winter.

F-T | M-T M @) (€) 4) ) (6) (7
year | year Py pL Py pL Py pL Pu pL Pu pL Pu pL Pu pL
44
225 |22 32 510
14.67 | 66 810 63@ | 490 | 52@ | 66@ | 43@ | 770 | 39Q | 91@ | — 392
1125 | 11
8.8
75 | 733
629 | 48@ | 20 | 59@ | 53Q | 47@ | 65@ | 38@ | 590 62 | 27@ | 43@ | 68@ | 38®
5.625 | 5.50 o)
4.89
45 | 440
4.00
375 367 | 820 | 250 | 9200
3.385 34@ | 199 | 36@ | 85@ 94© 55@ 100
3214 | 3.14 54@) 100 510 100
2.93
2.813 | 2.75 100 100 100 84@ 100
2.59 | 100 | 100 | 100 100 100 100 100 86@
250 | 244
Ei 5000 | 7167 | 3829 | 6187 | 4559 | 6027 | 4847 | 4917 | 4559 | 3777 | 6429 | 4357 | 4387 | 552¢

1)Mito—Mishima(10) 2)Irouzaki—Hamamatsu(6) 3)Irago—Owase(7) 4)Shionomisaki—Tokushima(10)
5)Takamatsu—Kure(11) 6)Tottori—Hagi(6) 7)Shimonoseki—Kagoshima(11)
E; : 100-multiplied spectral value

SEGEN RO ENTVWADT, E— 27 B HAIGEWEREY 525,

Table 3IZEFLAFOUERHIB T HE— 7 Al (FF) L8 1 AXT MVE (B) BLOE—2
AT RV (%) ENENO—E 2R, BZRUERFCIE Y — 7 45 MRS A 30 X [ 2> & P60 X~
22~114F, S54RIk, 34ERIR, 23 Frit%k, BLXOXAFEOUEECIL 22~114, 7~54, 4~34
F, 26~23 FETHLIN, KEITLHDLWIEEFLAFTTHENRALND, LTER-T, F1Ev—7
ERE 2 U— 7RIS KEMRFER A D, ST LH— B LiEmE R,

UUEIZR LT D1, pys v, U HOBEFOHIRIBIERHZ BT 5 ©— 7 FI13HEHR, MM B X
CXMORELZZTHZ LD, ZHNLRE D FLDOFNICESSEMITES TR,

TIT, MM (B, &%, F) oKESRE (py, p, U, H) OE—7AH (4) O & &5
AT S VAEDNENL AR £ L 7= D78 Table 4 TH 5, P OREIOF L e — 7 [EH 23 B H
IR BB OO AL BRGSO WE S PNYERER OO PE IR 1A TN 2 | AT T & (), W oHAIC Bl E (1),
FEIRHE CTHBT AT 258w omE 1) 2£T, £/, OHIO T OETFIIHEH OF D 2
X7 MUEDNERL 2737, KEZEIC6T LHR— DAL Z & & 7 WSS TEEE DN % 5 2.
TWb, ZORTEXEEHR (FOKRE, 20 EEEOHEALEOMETHThoy—2 A%z L5
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Table 3 List of peak year periods, the largest spectral value(E1), spectral ratio to E1(%) and its ranking in MEM-based

spectra for U data sample in either summer or winter.

M-T ey 2) 3) ) (5) (6) @ (®)
year Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win.

44

22 76@ 59@ | 100 13@

14.67 37@ 22@ | 560 56@ 450

11 25@ | 862 712 59Q 520

8.8 390

7.33 5403

6.29 40@

5.50 14@ 50@

4.89 440 100 33@ 100 100 620 | 620 | 470

4.40

4.00 100 58@

3.67 100 100 64©@

3.385 100 | 83 73@

3.14 | 100 100 89 100 95@

2.93 38@ 100

2.75 90®

2.59 100 100

2.44 32@ | 84© 100

232 | 30@ | 550 610 63©@ 60 100

2.20 53@ 8413

E, 8037 | 3347 | 4889 | 3717 | 3257 | 4047 | 4830 | 3977 | 6129 | 4307 | 3307 | 4037 | 4770 | 7667 | 343D | 4377
1)Tokyo to-hyo—Umihotaru(6) 2)Dainikaiho—Sunosaki(5) 3)Nojimazaki—Irouzaki(4)

4)Ajiro—Omaezaki(4) 5)Jounan—Hii(15) 6)Shionomisaki—Eigashima(9) 7)Fukuyama—Nakatsu(8)
8)Musashi—Ashizurimisaki(9) E/ : 100-multiplied spectral value

MEV) ZE) ITRENTVZRWN, IE T % L, MBI OHERIZL ST, v— 7 FHHEIL4 2 (2.3
~2 TR, 29~3.54, 45~TH, 8~224) ML HLE I THLHN, MMIIBWTEHERI LHDH N
EHIRBNC R D Z D, AFEMARERITEL Y, ppB L0, TATHE—7 EH (8) 1T
Lo TEDELNEMZZEZ, E£lpytp,PEITHL ZNSNERAL D, HIZOWTIIE — 27 FEHHE & ERL
O ~OEKFHIZHETIN L D TH Y, E— 27 BN 23~2.7 4, 3.1~3.74F, 49~73 4, 11
~2D2ED A DTS, 30~3 T FEOEABIENE 1A & HHAICH D, UILHOWTHEBILE
B 2372 < 722V, JEHIHE OFEFHLNER 23 WM X > TZE Lgvy,

A 512, BHRIG R IR O WS N VE IS 2 5 T Dpy, py, U, HOMIERIEEHI %325 MEM
AR M BBLR4 OO E—7 B EZ Lo, B2 FHIESCE 2 TO AT VB [E#ZE
FIC BT DIERLITHIHIRCERIC L > TRk L, REMRFEL R Z L3 Ly, UL, HER
R L TIE, MM L oM ZEmIic e — 7 BMERHE I, LMAbE 1 E—27 8% 3.1~3.7
EEHEIND,
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Table 4 List of range of peak year period and ranking of spectral value at each peak year period in MEM-based
spectra for any of term-grouped py, p,, U and H data samples.

M-T Summer Winter Year
o vear | py | p | U | H | vy | m U | H P P U H
1 44
) 29 A A ® A D A A ® ® 3
3 | 14.67 ®) © ®|$-@O|-@||O ©) @® ©)
4 11 ® v \ 4 -® \ 4 -© v'® v @ v
5 | 88 @O
6 | 733 | ¢ 1 )
7 | 629 o | ea||lo |t |1 @ ©)
8 | 5.50 @ @ -® | ¢@ @ v ©|®
9 | 4.89 ORIEONNS v v
10 | 4.40 !
11 | 4.00 *
12 | 3.67 1 ® o || © ® 4
13 | 3.385 D |y @ ||-© -© OO |[ ©
14 3.14 i © @ @ A 4 \ 4 \ 4 -© \ 4 \ 4 \ 4
15 | 293 | ¢ @®
16 | 2.75 ' O) O | @00
17 | 2.59 Il @| @ 0|1 |oos
18 | 2.44 ®) @1 @ -0 @
19 | 232 | v v®D|yO
20 | 2.20
21 | 2.10

DX, RUEEBIRED AT MK Z G 5, Fig. 81X Fig. 5105 2 724ZFD WP EEHI XS
T 5 MEM A7 kv (N=45, m=10, Af =1/44(1/%)) ZmT, A7 MVIEE 1L — 7 T-4.89
i, Hefit—27 31444 GELIALE— 7 DAY FIVEICRS 2 A2 bvtby =0.57), 53—
71104 (y=035), FHANME—27 2204 (y=0.19) 0450 — 7 %525, ZOHEDANRY
MUHIER /NI NEDTO0.19 THDHN D, AT MVEIRITHEFFEHTH 5.

AR, 9FEEDKUREERFEIEN OAER L7 EFERHE LA FERHIT 5 MEM A7 FLZ
BWT, =27 () HE1MAXT FVE (100 £5) BEOE 1ALART FIVEIZRT 25 A~
7 bkt (%) EZDNEM %25 270 Table 5 TH D, FLRBELEEFREIIEETRL L OLFEIZHONT
TNENN A DOE =T R L ZDOIAM Z 5 2, FHRE =7 EZ RIS WA, FEEO Y — 7 1T
BEMS T 11~22 4E, 4.9~63 4, 3.1~3.7 4, 22~28 4D 45D — 7 QI S, # 1 AAE
1% 4.9~63 FEDOFHIHIC A D KIEEEBFRIEN L N L S TH D, 2O DOFEHIHITEREEGEHCIESL
JEAH LRSI W CEAR D,

9 PRI D KUEE B HEHE D H BIEEHI X5 MEM A7 kL (N=540, m=10, Af =1/539(1/H) =
1/44.92(4F)) %Kiz, A7 hBIRIZE OFEEMED S (()OMEI & @ONI & @SOI, (ii))@NPI & ®

63



BWP
Winter
10"t 1
g 4.89yr.
3.14
11.0
oL .
10 2.20
10—1 ! ! |
107 107 107" 10° 10"
f(1/ year)

Fig. 8 MEM-based spectra for WP index data sample in winter.

Table 5 List of peak year periods, the largest spectral value(E1), spectral ratio to E1(%) and its ranking in MEM-based spectra

for any of climate change index data samples in either summer or winter.

M-T 1.MEI 2.NPI 3.A0I 4PDO 5.WP 6.PNA 7.801 8.NAO 9.0NI

year Sum. | Win. | Sum. Win. Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win. | Sum. | Win.

44

2 100 18® | 982 | 26@

14.67 732 | 100 | 45@ 100 64(3) 90® | 30@

11 350

8.8 100 880

7.33

6.29 360 100 100

550 | 81@ 820 | 470 | 80@ 16 | 54@ 90Q

4.89 100 100 50@ 100 100 100

4.40 100

4.00 261

3.67 | 100 16@ 5502

3.385 55@ 100 100

3.14 100 510 | 560 582 602 66

2.93 44Q

wn
N
©

2.75 100 20

2.59 5713 290 952

244 | 560Q 610 | 480 44Q 100 520 85@ | 490

220 95@ 190

E, 390 | 6147 | 4559 | 54547 | 657 | 6537 | 213V | 2847 | 460¥ | 3547 | 2977 | 676" | 5047 | 465V | 2427 | 2677 | 2007 | 754"

E: : 100-multiolied spectral value
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Fig. 9 MEM-based spectra for any of monthly data samples of 9 climate change indices.

WP, (iii))@AOI & ®NAO & ®PNA, (ivAPDO D4 % A FIZKAlEN 5, Fig. 9 ixznbnA~2s K
NEEZD, DX A TITHEESNHDOMEL &EQONI DAY MVITKI4AFEEH 1 E—r L+ 5IEH
\CHERL U HEE M ED AT M ZR L, @DSOLIZZNEM LSS LA L D, (ii)ZE T 5 @NPI
A7 MVIE TR N E L EZH LR THY, OWPIZHZ DAL TA LD, (i)l
I ENDBA0L, @NAO, GPNA DAY kL CIIAEISAE & LT 1B 0.5 FFHIN0LHE AT
B, ZOE»2ELU EORSY TIEENZNIAIC 2.8 4, 2.6 4, 3.TEREICE—27 2D, (iVICET
H@PDO DAY R VIR (BWHEER) 20 @B GEWER) 120 TR 523, &F
DUHE 1T FJEH] (0.976 ) IZHLNE—7 2 5D, (()DOWP DAY hUiE 1B 30058 T
LH00, (i) DGAOL, @NAO, ®PNA DALY MUZEWERE LD X5, AT hLICE
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W 1S D WEHE TR A 2322 T 5 K[UEEBNEIEIZ@NPL (0.5 FAisr b REV), OWP, @
PDO, ®PNA, ®NAO, BAOI (7=72L, 0.55 FfmDHRREV) DIATH 5705, @NPI DARZ

FLE—ZENERIFNIC R E VW, 2% o Fig 16 (2779 NPI (IEfEICIE NPI-1013) D#%H 24k
IZBWTNPL A 1 AFEHICHRICELT 22 L0208 ATH D,

Table 6 (9 FIHDOKEEENEIEDOERIE L LA BIEEHIXT 5 MEM A7 ML v —7 [
M, BINLART hUE GERIEEIOSA 100 f5E) BEIOARZ b (%) & ZDIEMO—E%
R BAEMNTERERHIR T 2 A (), BT A BIEEHT R 2 5o A8 (FF - Bkt
E—J7 IS T Db ODR) KT, 12720, MOEZZE L TOONI OFRZHIFRL TWD, F
AERHZ B WTHHE L — 7 J# () IXRBEEEfREZ L&, —ELn, B—7 FHNx
AT MVEO R E S OIEIZDOMEL T 4.89 4 (RE - /NBUIC 5 4R), 22 4F, 33854 (3 4), BAOI
T2 (RE - /NREITTIE84), 2754 (34F), 4.004F, @PDO T 114, 4.894 (54), 3.14 4
(Mﬁ,ﬁwmfvﬁﬁﬂﬁaﬁ)smﬁf&éﬂg PN SN [BUIOF S S el e NP S
JSIRFHHID, ARERTIEE L e —2EAH () MIE1HEEZ L DHDITONPL, @WP, @PNA,
@M@T%W,@MMT@UL%Q%4¢%%1E%ﬁﬂﬁkﬁéffRCMEH%1€%7$4%3
), @PDO (4.996 =), (DSOI (4.492 ) (QONI T 4.083 ) TIXA4~5F%2H 1 E—TFEL L,
(OMEI £ @QONI TIEH 1 ©— 274 (4.0834) BT 5, KA4FEOFEMYILENSO (ml=—=3 -4
FHEE) IZxHET 2D THA D,

P bHTERI DT, MHNOAEREEREL X OKIEEIRIED A7 s g < 200 A Bl %
%@h%«ﬁ@L@WRCMMU.Mmﬁ&)T@IEH%®E~7#ﬁ%M5M%L,ﬁﬁ%ﬁ
Bt 2 5.2, B0 — 7 B2 T4 0B W GEE) # ()15 4/, (i) 5 481, mms
IR, (1v)2.5 4FRI1R) ICKBI SN HRREIC Lotk Sy, S EFRERS X ORBEABIC
5420 =Y EAMRIZIHHRERLD LV ERTIE, WEICEERS DD LRV,

Fig. 10 IZIAFOGWP & KIENO MT RIZE T 54 F08 & H) &R OFZE & W O 8 X5
T z2xXy b, T7xbbak—L & Coh LA (phase) 2 FNEND AT FIVE(T) &
EBITRT, FANT VTR TR S AB(T) & FE R LTS, MEMICHESL 7 B XA~
MLV OFBEIEIT R TIE L oo TWRWT, Z 2 TIREEM FFT I X 2 HEZHWT WS, =
DHFFE XL DAY S NRGEEITIENO T, FERIISBEE AL LGN EHRETH D, KPIzix A
7 MOE—2 [ (), HFv—2FAHToae—L A LMHALRHT D, £, WP LHOA
BRHIER L TZE L TWD K ) ICH 2 57, FHEREp=0.456 23 ~d X 51T, MEOMBILENIZ
Erm vy, DNWT, AT hMEZRDE, OWP A7 MO E—7 A 5.63 4 L 3.21 EDIF»
11.25 4, HAXZ hLOE—7 8T 5.63 4L 281 4FTH D, 5.63 4FHHNIT—F L, 34X
FHEIZEVME R & 5, ORI & SRR G RO AT MBI OB RIZB W THHADO E—
7 JEENIHE AT VDS, BT LB RS LRVMERNIZH D, 7 B AR MUZOWNWT, ak—L X
(FFIE R DRRERI 728 BBEER) 13X 3 4ERTZ O JE IR T 112 <, @WP & HEBHI I TiL 3 4FA(
%O WSy O TR e BIfR &2 RE T 223, 5.63 Far Tld= b — V/Xioakm%mmﬁm
WAEVME A 52 %, (EFEF (phase) 122V T 3R OEMIRL Y TIXHER T IZH VT WP By &
60~70° DENEET DA, 5.63 HH5y TIERINS D 34° %kéo;ﬂ@ﬂ@%%K%%Téklé
FHLEEFE CIXB D T, OIS ERZ DM EDOEIZOWVWTHERRD Z LN F R D,

3.2 EXMEDIER

MERR - BRER (KL - CRE) Bt R fE1EE

F (A%, AF) B, 5, H%lJ@pH, pu, Uy HOBEEHC W TBINUARHENE, (P85, Wi
PHED 4 BRI TR IR BE 2 B 7, Fig. 11 3y, . UDERIERHI SV THBIRE (o, 1o pu)
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Table 6 List of peak year periods, the largest spectral value(E}), spectral ratio to £1(%) and its ranking in MEM-

based spectra for any of yearly or monthly climate change index data samples.

M-T 1.MEI 2NPI 3.A01 4PDO 5.WP 6.PNA 7.501 8NAO M-data
(year) | Y M Y M Y M Y M Y M Y M Y M Y M| (year)
44
2 | 92 100 1925
14.67 100 26 | 14972
11 100 9@
8.8
7.33
6.29 260 6.417
5.50 100 74@)
489 | 100 84@) 88@ | 100 100 8@ 4991
4.40 100 4.492
4.00 100 45@) 4.083
3.67 042 | 650 3.743
3385 | 88 88Q
3.14 100 | 00 30 50@ 3.208
2.93
275 799 | 912 2.807
259 280 100 | 570 | 2.642
244 | 20 520 410 | 84 2.495
232 63® 14@ 4Q
630 2.042
51 1.604
1.497
160 | 1.449
4Q 780 1.045
100 || 1.021
100 100 0.998
63@ 100 0.976
100 0.554
802 | 0541
20 0.505
i i 113
Er || 278Y | 3437 | 4367 | 91907 | 719 | 6.237 | 2550 | 1467 | 880 | 2327 | 689 | 8950 | 2570 | 2187 | 477

E1 : 100-multiplied spectral value of vearly data.
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Fig. 10 Yearly variations of WP index and H data sample at MT station in Osaka Bay in winter, scatter

diagram, FFT-based spectra and cross spectra(coherence and phase difference angle).
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Fig. 11 Change of correlation coefficient between site-dependent annual data samples for any of py, p,

and U associated with site to site distance /.
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Table 7 List of correlation coefficient between site-dependent H data samples grouped by any of

summer, winter, year and month(Kanto coastal sea area and Ise Bay area).

Location | Tokyo Ashika | Hira- Location | Buoy A | Hamada | Yokka-
to-hyo Isl. tsuka ichi
Tokyo 0.68(Y) | 0.65(Y) Buoy A 0.16(Y) | 0.58(Y)
to-hyo 0.51(W) | 0.51(W) 0.43(W) | 0.71(W)
0.62(S) | 0.58(S) 0.62(S) | 0.60(S)
Ashika | 0.59(M) 0.90(Y) Hamada | 0.50(M) 0.26(Y)
Isl. 0.86(W) 0.71(W)
0.87(S) 0.67(S)
Hira- 0.53(M) | 0.86(M) Yokka- | 0.57(M) | 0.51(M)
tsuka ichi

B 512, [UEEIRBBEA 7 — L ORKOFITEBRICERT 52 L6, BE km O CIIH
SRICHBEZMABEA RS, & AHUS R BREEA 1<200km Tldpy, p>0.9 & 1ICITVWVEEZ &5, EH
BEEHZ DWW TS LR HRICE Y, A TCOMMIcEWHEBIZ TFREIN R TH D, EFEER
RAFER, AREEHZOWT b RO EEN N AL 5,

B EGE D A e & 3R & D WOIXIRE EEECYGE R NICRIT T 5 2 L h, HUlRRrE OB L =
7%, Table T IZBAMINAEWEEA 3 A CREBRORGUTEE, BRoOT U0, HEEROE)
BEOFEENS S HIA GBnAMIOT A A, ENRIOER, BEROMATT) OB mIcBE 7 2 s
FBIfRE A (RFoRE Y), & (W), & (S), A M) OFEEHZSOWTRT, WTINO&EEHS
DWT HANEMIR R VBN NS OWIROEELEZ T 57 ¥ h & & FFE OB py (303720 1123
VMEZ ©ODIZxE LT, NIRRT 5 R AUTEE S ANEEIROE L 2T 57 U BB L OV
BEOMBBRKIIAERRESE2 L5000, MM/ EW, FEE TIEEERNC W CTHBIRE
74 A LTUAET, AFERE EFZERNCOWTIER L MUHAT T, EFEBHIOWT T A A &iEH
THERMEZ G250, FHEEHZOWTIXT A4 A EWEHOMZBRW CHBERET/ NS, £72,
ABERHZ L CHUR M OM BRIV T b H 0 REABEREZ L D,

WS NV C I R LRI 11 & 372 0 20T, ARIERHZ DWW COFHBILRELN 0.7 2% 55—
A% F L iz Table 8 IZHt» TREMRFFEA MK T 5, F 3 HBEEHZ OV THBIREN & <12k
VT — A TN TS NERIRA R 2 MT R (RIRIE) & =R (R AE RN E) o
?0.89, Xl (EP#EEFEM) &A1 (S N RIESREEE ) OO 0.78, Wi b ANEMEIR
DR Z T DI () QB PN v S B b)) & o &R GleftkE L) @ 0.85,
eI &/ GReOtAKEIETESR) 0 075728 TH D, ZHOOMEOM TIZES « £F « FERO%
EEHZOWT Y 0.8 L EOMBIREE 52 258035\, icb ABIEEHZ W CTHBIFREN 0.7 %
Wz 5 2 R OME Y LB FEIMNOER) 124576 —/IMak (0.75), STF—=41k (0.72),
ME—f@IL (0.71), Ro—=A&% (0.72), KHr—=418 (0.73), Ko—AilH (0.71) ThHo, Zhoo
A OHBE IR AE 2D &, S1E—/IMAEZRWVTWTROMAeDbEOMR S N EIURIE R —F
[ 2 W BV T NI AL BT 5 2 L h, BERIL- S ORMZ LA BT 2 L HEl SN D, Lz
R8T, FHR ARG RN DWW T b A S M BEREII B BT R 0.7 L EORABERKREIEZ 52 5.
S5\, eI L o BEF o X 9 IS HEE ST A 300km P _EEERL 72 #S T B ANEVEIRIR O BB A 52 )
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Table 8 List of correlation coefficient between site-dependent H data samples grouped by any of summer,

winter, year and month (Seto Inland Sea).

Komatsu- | Okino- Sanbon- | Fuku- ) ) Sada-
) ) MT st. Imabari | Kanda Oita o
shima shima matsu yama misaki
0.67(Y) 0.73(Y)
Komatsu-
] 0.82(W) 0.68(W)
shima
0.78(S) 0.89(S)
0.89(Y
Okino- (Y)
) 0.80(W)
shima
0.87(S)
0.80(Y
MT (Y)
0.88(W)
st.
0.84(S)
0.83(Y) 0.22(Y)
Sanbon-
0.89(M) 0.94(W) 0.60(W)
matsu
0.43(S) 0.53(S)
0.74(W)
Fuku-
0.88(W)
yama
0.77(S)
0.64(Y) | 0.34(Y)
Imabari 0.75(M) 0.72(M) 0.83(W) | 0.62(W)
0.80(S) | 0.63(S)
0.69(Y)
Kanda 0.71(M) | 0.78(M) 0.76(W)
0.74(S)
Oita 0.72(M) 0.73(M) | 0.71(M)
Sada-
o 0.75(M) | 0.85(M)
misaki

2 MR O TITMBIREII R E VIS H D, E7z, P - PIIBHEL T 510151 % B BREE D /3 AR Rt 2
P9 2 R R B WO T b MR FRAHBIER BT R EVMEZ R I &b, WAL 5 70 £ s C
BT %,

DRZR - BRER (R - B&E - KS) EHEOMEE
Table 9 (ZRE (py, p) « JBE (U) - i (H) ©OEF (S) - 2F (W) - 4 (Y) HOKERH

BERIE DS 5 B A EE (72 & 213,

1 A6 45 RO 1 1 45 BOEEIOFIME) 25107 7RI

72 (MR) & H (M) BIOFEEHT DWW Ty & p, OFERREp (py - p )3 £ U & HOEBREpU - H) D
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Table 9 List of correlation coefficient between either py and p, data samples or U and H data samples

grouped by any of summer, winter, year and month.

p(py " pL) p(U - H)
S w Y MR M S w Y MR M

p U H

Tokyo | To-hyo | To-hyo | 0.51 | 0.60 | 0.34 | 0.49 | 0.71 | 0.92 | 0.81 | 0.83 | 0.83 | 0.22
Yoko | Kaiho Ashika | 0.57 | 0.61 | 0.42 | 0.50 | 0.71 | 0.67 | 0.29 | 0.57 | 0.47 | 0.01
Ajiro | Hira Hira 0.55 | 0.57 | 0.36 | 0.49 | 0.70 | 0.67 | 0.26 | 0.43 | 0.47 | -0.04

Irago | Buoy A | Buoy A | 0.57 | 0.50 | -0.05 | 0.46 | 0.84 | 0.63 | 0.27 | 0.07 | 0.40 | -0.20

Tsu Hama Hama 0.52 | 0.53 | -0.09 | 0.45 | 0.86 | 0.75 | 0.93 | 0.88 | 0.88 | 0.96

Nago | Jounan | Yokka | 0.56 | 0.54 | -0.06 | 0.46 | 0.86 | 0.65 | 0.74 | 0.16 | 0.48 | -0.36

Toku | Koma Koma 0.55 1049 | -0.14 | 0.44 | 0.90 | 0.70 | 0.80 | 0.55 | 0.67 | 0.19
Waka | Oki Oki 0.55 1049 | -0.25 | 0.44 | 0.90 | 0.70 | 0.78 | 0.44 | 0.56 | 0.08
Sumo | MT MT 0.54 | 0.46 | -0.17 | 0.44 | 0.90 | 0.82 | 0.99 | 0.95 | 0.94 | 0.96

Taka Taka Sanbon || 0.47 | 0.52 | -0.24 | 0.44 | 0.91 | 0.60 | 0.87 | 0.78 | 0.77 | 0.84

Fuku | Fuku Fuku 0.52 | 0.53 | -0.19 | 0.44 | 0.92 | 0.80 | 0.90 | 0.72 | 0.73 | 0.57

Matsu | Matsu Ima 0.49 | 045 | -0.25 | 0.43 | 0.92 | 0.85 | 0.69 | 0.70 | 0.76 | 0.64

Matsu | Kucho | Naga 0.49 | 045 | -0.25 | 0.43 | 0.92 | 0.53 | 0.70 | 0.54 | 0.71 | 0.84

Kure | Kami Kami 0.51 | 0.50 | -0.30 | 0.44 | 0.92 | 0.84 | 0.45 | 0.44 | 0.72 | 0.75

lizu Kanda | Kanda | 0.45 | 0.46 | -0.31 | 0.44 | 0.94 | 0.85 | 0.81 | 0.86 | 0.88 | 0.81

Oita OitaL | OitaL | 0.49 | 0.47 | -0.27 | 0.43 | 0.93 | 0.65 | 0.76 | 0.60 | 0.74 | 0.81

Oita Sada SadaF | 0.49 | 047 | -0.27 | 0.43 | 0.93 | 0.77 | 0.11 | 0.38 | 0.56 | 0.05

— 8 % BASRD FEREIE ) & W NI N 0 17 M (M4 1B 5wl RE 72 PR C&EME, Fig. 1, Fig. 2,
Fig. 32MR) 2o\ TH 25, [RIEICET S TN 1/3 O Ep, & BAL 1/3 O SE31Ep, OFHEFR S % 7
L&, BZF (), 4% (W), HRIEZ (MR) OKEEHZOWTo(py -p )L 04~0.6 & & HFRERE
AR A B0, (YY) BIEEHZOWTIZ-03~04 SAHBIIEV, LavL, 14ERMoOEEzET
A M) BIEEFCIEp(py - p )X 0.70~0.94 & mWFER AR L, LAs B OB B F 62> & Wl
W NI IS D IR ER&E 0D,

JEGRU & mH DFHBREp (U -H) &2 H» 5 L, BZF (S) L4F (W) OFEHIOWTIE, AFD7T v
Tk, 5, T A A, Ve RIRREEZ BROCTHBIREp (U - D) ITAE A 5 %, & \CTHEFUTEE, B,
MT J&, XTHTHIZEVTVEZRT, F (Y) BIEERC A RIZEZ (MR) &EEHZOW T HHEEL L 72
Mz & 50, WATCHORERE, ERIFREO X2, ResHmzrdtaibds, A (M) o
JEGE - B EERHC W TIE, 1THERMOEESNEE L, MEHEOMEBENEL 251X Th o038, %
BpU-H)=0.96 & & HikWH AR, W/ B (RAOKER) 26 FU O BRI IZ 28 2 Hs & 42 H
W CHBRE U - DI/ S <, BHBIE W EHE R L EEEROBRE ™R T 5, 7772bb, K’
FUTEE L DU B 12 BR T, PR - NIBICALE S 2 S CHREBIREpU - DITFEREZ LD, L ICk
H, MT & CHBEFREpWU - H)=0.96 L IEFITEHWFEREEZ 5 2 50, IMNEND OWRIROEELZ T HT
UHE, FER, A A, MR, WO BT, fEH IR TR U - ) OIS <,
HWEREOH M) BIEENZITEMETH D Z ERMREIND, 29 LEEWT, ULHOH (M)
BIEEHIA AR O HBE R Z LKL TWD EF 25, 72720, HEUTHE, /IMABIZRIT AN
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Fig. 12 Scatter plots of correlation coefficients between term-separated U and H data samples.

MEEOBRIZA L TRWVWO T, MDDV NLETH B,

Fig. 12 134 (Y) B, ARlFEZ (MR), H (M) Bl RRIEEHT S < BGE & 5 & O FH BIfR 5 o
MOMBKZ 3R L, RPICIIMBEREpE 525, MPTAHRIEZE (MR) Bk%20, HERd, =
IC XD &, MBfREpIX AR (MR) EEtE A (M) BIEEIOM T 0.874, ARBIFEZ:E (MR) &E
EAE (YY) BIEEIORIT0.888 &, M7 @BWAHBEZ R T OIZx LT, 4 (Y) BIEEE 1B
it M) BIEROM TIL0.768 &0/ <, MARBITARWAEBI 2773, ZAUCBEEL T,
FATEEICRB T 2H (M) BIEBOMBAREITELINSWHEEZ LD Z LG, ZRIEXIET D
Fig.12(a) & Fig. 12(c) Tix 7 v v b (OFD) 2SMHBIEMRD DHXMICKRE BN D, 2, W
DplZ OV T Hp>0.6~0.7 TIiL 3 EEHIEE S BRI B B LR AISEWEE 5 2 5 DIZX LT,
p<0.6 TIXARBFEZAE (MR) &EHIA (M) BIEE LY, ARIFEZ (MR) EEHIFE (Y) BIEEED,
(YY) BIEEHIA (M) BIER L 0 Zh e K& WG E & D, 372bbp (HRIZEZE (MR))
>p (FF (YY) B >p (H (M) Bl ofHmzH 5,

Q) [UEZ ENE1ER D FEE
1961~2005 4F 45 FE[MICH 1T 5 9O FFHD B Z= - 475 - 51 » H BIKEZ B [ o BiFEBEtREp D 5
B, |p|>05 D —ADfE% Table 10 (25-%, &5 FE TS T HAE TIiE|p|<0.5 D7 —ADIE L

Table 10  Correlation coefficient between climate change indices for the cases greater than 0.5
Case num. | Case name S W Y M
1-4 MEI-PDO | 0.616 0.553 | 0.675 0.534
1-5 MEL-WP | (-0.062) | 0.520 | (0.175) | (0.127)
1-7 MEI-SOI -0.841 -0.920 | -0.940 | -0.760
1-9 MEI-ONI 0.841 0.963 | 0.880 -
2-4 NPI-PDO | (-0.213) | -0.656 | -0.681 | (-0.162)
2-6 NPI-PNA | (-0.391) | -0.907 | -0.775 | (-0.391)
3-8 AOI-NAO | 0.630 0.768 | 0.780 0.626
4-6 PDO-PNA | (0.289) | 0.665 | 0.580 | (0.365)
4-7 PDO-SOI | (-0.391) | -0.530 | -0.577 | (-0.349)
7-9 SOI-ONI -0.809 -0.879 | -0.916 -
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Fig. 13 Yearly variations of two kinds of climate change indices in winter and their scatter plot(1).
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Fig. 13 Yearly variations of two kinds of climate change indices in winter and their scatter plot(2).
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Fig. 14 (X Table 10 [2f > TO®WP, @AOI, ®NAO % %< 6 D DX B FRHE M 0 F8 BRI DA
MEFT, & 512, @WPIZAFEEHZOWTOMEI & & A BEAE 2B (0=0.520) Z 5 % % LIS,
ORI EFRIE L OFEZRABRE (2L 20E, |p[>0.5) Z AR LAV, EWVEHNOWP & OONI D
Tp=0.433 (XZFEE), @WP & @S0l DO Tp=-0375 (XFEEH), @WP L @PDO D[t Tp=-0.349

(HEFER) 2L 22T RN &b, @WP (BRSNS — ) 130372 0 IRSEVED S KU E)
FIEEE2 L9,

Table 11 (TZKEEBYFEIER O AHBIRAGR A 2 2B EAH BIREMT L TS 72 i R O AR BIR B pamax (=
Pam) % 52 5 KUBEE R DG & KD BRI pgmax 3 £ CRIRFITAT - 72 2 -5 O HAH iR
IZEBWTRKREWHOHEMBEFRE ExtE) %5 2 2 KMBEEBEREOMAE L HMHEERKp0— &%
|pamax[>0.5 DFLET 7 —ANZDWTRT, Fiz, BEABRREL0gmax 23 EARBR S p DHfaxHiE % 0.1 LI E
FEEDLDL =R LT, 3 0DOEKMOBEAMBEMATHERD 5 BIEY O 2 SOMEEITHT 5 A
L 52 TW5b, &I, SHEBEMOBRELFEINTR T, XD L, BRI ma FHAR
BB p DRI L W YRR E 203, K Dr—ATphdhHED EEbbNWZ Lo, KEXE
ZENFEAR X R AT O KR EEIE & O CHAEEOBRIZH 57, &2 WIZOWP (B8 RS
H—2) DX OKFEEBEIE~DOFIMEIFE LAV S 7220y (RIEMNL L72) BIfRICH 5 & Higw
Inb, LaL, EFEDOONPI, GAOIL, ONAO, A£ZFEDO@DPDO, WP, HHIDDPDO (ZOW\WTIT,
AR BRI P gmax DS EFARER S OHERHE A 0.1~0.15 EE bV, 2FAOHRALEKOELERH LN
%o TDOYE D pamax PHEIFAIL 0.618~0.803 TH LMD, —EREL EOMEFEELITRD HILE
9. F7z, HEDOONPI £@AOI 1L UVGNAO & O THEAMBIRE pimar=0.618 % 5% 57, @NPI
& @AOI DR CIXHABIREp=0.331, @NPI £ @NAO DO Tp=-0.197 & & B D5, 2 >DOFHEE
ORI L » TEMBBENPREMICENT 26 & o Tn5, ZL, @AOL L@NAO DT
p=0.630 TH L5, Z DOEENEMHBIIRE pgmax (SIS VTN DO NG LiLZewy, 7233, 1951~2011
FO 61 FRICE T DRBEEBEIEE R 2 HWTY, BRI pima S & CHAMHBEREp DEIZZ
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Fig. 14 Schematic diagram on interrelation among climate change indices.
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Table 11 Multiple correlation coefficient pg ,, among climate change indices and simple correlation coefficient for the

case of |pgm[>0.5.

Summer Winter Year Month

CCI
caseA | pgm | case | p | caseA | pgm | case | p | caseA | pgm | case | p | caseA | pgm | case | p

1.MEI 1499 [ 091 | 19 | 084 | 1-79 [ 098 | 19 | 096 | 1-4-7 | 096 | 1-7 | -0.94 | 1-4-7 | 0.81 | 1-7 | -0.76

2.NPI 2-3-8 | 062 | 23 | 033 || 2-3-6 | 093 | 2-6 | -091 | 2-5-6 | 0.85 | 2-6 | -0.78

(3-8 0.63) | 2-8 | -0.20

3.A0I 382 | 078 | 3-8 | 0.63 | 3-2-8 | 083 | 3-8 | 0.77 | 3-2-8 | 0.81 | 3-8 | 0.78 | 3-6-8 | 0.68 | 3-8 | 0.63

28 -020) | 32 | 033

4PDO | 4-1-9 | 070 | 4-1 | 0.62 | 4-2-5 | 0.75 | 42 | -0.66 | 4-2-1 | 0.80 | 42 | -0.68 | 4-1-6 | 0.59 | 4-1 0.53

(-5 0.14) | 45 | 028 | (122 -045) | 41 | 0.68

5.WP - 5-1-2 | 0.64 | 5-1 0.52

(12 039 | 52 | 014

6.PNA - 6-2-5 | 092 | 62 | 091 | 6-2-5 | 0.84 | 6-2 | -0.78

7.501 7-1-5 | 087 | 7-1 | -0.84 | 7-1-5 | 093 | 7-1 | 092 | 7-1-9 | 0.96 | 7-1 | -094 | 7-5-4 | 0.76 | 7-1 | -0.76

8NAO | 8-2-3 | 0.76 | 83 | 0.63 | 834 | 080 | 83 | 0.77 | 83-7 | 0.79 | 83 | 0.78 | 8-6-3 | 0.66 | 83 | 0.63

23 033) | 82 | -0.20

9.0NI 9-1-4 | 087 | 9-1 | 0.84 | 9-1-8 | 097 | 9-1 | 096 | 9-7-8 | 092 | 9-7 | -0.92

CCI: Climate Change Index  1:MEI 2:NPI 3:AOl 4:PDO 5:WP 6:PNA 7:SOI 8:NAO 9:ONI

EEE L2, Fio, ERBEREIIAER L 'S XL 25 EER L ORI TR SN DT,
WICIEEZ LY, IEER L OAMEE & 01525 BB L 3Rz RICT D RICHETDLERH 5,

DHRR - BRER (RE - - KE) ERIEZHEEDEE

Table 12 X%t GeH i T & *@KWW%@W% WRER (KL - JBGE - &) & 9 RELEB R
&@W%%@@o%,1ﬁﬁi@ﬁ%%@w&@ﬁm#ﬁ%y<@%ﬁ?mk@h%&ém@EQE
L pOHEFH, 247 HIX 2 BAE (KUEEEEE) 12 X 2850 EABEMAT CTf b L7 B BEHREpy
DI KNP gmax DHEIFH &, FEINNIZ pgmax>0.5 DRGUMFREHE - BB — R 2B W THIRIIC R Z 0
Pamax & 5 2 DREM 2 ZELEBEREOMAE CORELZOANV T TER), 31THE41THIC
RIS FEfEi, BYEABREI, W YRR CZ T 0amax>0.6 3 £ Wpgmar>0.7 (&R OLEI
ILZ N E N Pamax>0.5 B L W pgmar>0.6) % & 2 Hu B/ iai | e mdi Az, £ 15 OKERL DT
R R R 5 2 5, RO BEMHBREZ 5 2 2 KEABFREOM AT TR MA T L IcRi s 2 &
D, EMHEENZ VAT ETRE LTV D

2 HH - %Eﬁ%6%ﬁ%%ﬁﬂow(%k@ﬁmﬁﬁﬁwkﬁi6%ﬁ%@%ﬁiﬁ&éﬁ e
EAZETIZIOWP BMIIEZOHNLE 58, ARITTIZONPI NE#T 5, #%ikd 5 X 5z, @NPI X
R 1ERIEB A D Z 0D, %%f&@%wm%m%ﬁéhéo@W%%ﬁ@@ﬁﬁ%ﬁéa
B Cldp, U, HIZX L TO0.6HD W EZNLL BICET D, FEHA TldpylZk L TOAOL 23, UIZxt
L COONI 28 0.5 B D E AL L 5, 728, ZXFDOpyllit L CHMBERE DK KIEIZEOWP & D 0.65
[Nz T, MMEI T 0.46, @AOI T 0.50, ®NAO T 0.47 Z, ZZF=DHTIIOWP & D 0.60 DIEH, @
NPI T-0.49, EDOUTIZ@ONI & ? 0.55 DIFH>, OMEI T 0.53, @AOI T-0.51, @PDO T 0.51, ®
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Table 12 Results of simple and multiple correlation analyses using any of py, p,, U, H data samples and

climate change indices.

elm. Summer Winter Year Month
py | ®WP p=0.11~030 | ®WP0.42~0.65 | @AOI0.26~0.48 | @NPI -0.68~-0.40
61) | Pima=0.24~0.39(-) 0.58~0.74(®-3) | 0.36~0.58(®-5) | 0.49~0.75(@-6)
(16/16, 7/7, 33/38) (116, 7/7, 36/36)
[16/16, 6/7, 2/38] [0/16, 0/7, 18/36]
p. | ®WPp=0.18~0.48 | ®WP-0.02~0.48 | @PDO -0.07~0.26 | @NPI -0.69~-0.17
(61) | Pamax=0.37~0.54(®-2) | 0.32~0.50(B-3) 0.17~0.35(-) 0.28~0.75(@-6)
(0/16, 5/7, 36/36)
[0/16, 0/7, 19/36]
U | ©@ONI p=0.15~0.46 | ®WP -0.24~0.49 | @PDO -0.37~0.51 | @NPI -0.70~-0.04
(60) | Pumax=0.24~0.51(D-5) | 0.28~0.54(B-6) 0.37~0.64(@D-8) 0.14~0.76(2-6)
(0/19, 3/15, 0/26) | (5/19, 15/15, 2/26)
[4/19, 1/15, 0/26]
H | ®WP p=-0.55~0.11 | ®WP0.03~0.60 | GAOI0.26~0.39 | @NPI-0.62~0.65
(17) | Pina=0.25~0.64(B-7) | 0.36~0.70(®-6) | 0.23~0.60(D-4) | 0.15~0.69(D-6)
{0/3, 0/3, 2/11} {1/3,2/3,5/11} {0/3, 1/3,2/11} {2/3,2/3,3/11}
(0/3,0/3, 1/11] (0/3,2/3, 2/11) (0/3,1/3, 0/11) (1/3,1/3, 1/11)

I:MEI 2:NPI 3:AOI 4:PDO 5:WP 6:PNA 7:SOI 8&NAO 9:ONI

{ }iPama>0.5,  ( ): Pamax>0.6, [ 1: Pamax>0.7

NAO T 043 &, HOREAEREL L D,

Fig. 15 [ ZHRIUEEHIR L T D RREAR ERMABAN A 15 Z1ZOMEL, @AOI, @PDO, ©
ONI & O HUHHBAGRE p o Hit U5 ME 2 BE AV 5 BBk oD BORCAT R 20> © W= PR A Ik oD 2 FE I b S L 1)
T 60 A TRLIEZBEDTH D, KpD RK/NBIFRITHERS TRtk = & 12 B 0, B A5 COMEI
LQONI, BRI T@AOL, G HEE T@PDO, W7 PIEFEE C@ONI & DR BIR I 6 11
REWV, ZDO LI, HbEWAREEZ 5 2 2 [UEEENFEE I EBK A ER HBLT 5 D DVFHE T o 5 73,
A HUEAZ T DR RO HEAMBRE GEHE) 1205/ THY, MBIZHEVEVEITE 2R,

1R OZEE %2 & de ARIEECIX, py, vy, U, HOWTHRDOEFEIZOWNWTE, @NPI & O HFHE
RENIIRKRAET 0.6 2 EEDY, 2720 @WHHBZRIET 5, 30°N~65°N, 160°E~140°W DFIKIC
BT 2 PR E RED O EDILZ@NPL 1T 1 FEM oL L#H 25T DT, & <Ipy, piloNT
T ORERIFITEINS,

Fig. 16 [ZREARIZI T 59, (=p,-1013) & [FH& % Witz L 72 NPI(=NPI-1013)D H B/ 5% 77, &L 1
RO AL 2R, FOoFEIMILILHFET 5,

Fig. 17 13p; (REA) ENPIOFIBEBEMRE 5% 5, FHBREIZp=-0.684 % LV, W& IL—/CEHRER
WD EaRET LN, lexDT7 —2OHBEEHREDLY DXL OENKRENI LD, XViEgZz
REBLL LTI AB DR RER & BREMRNORLTINMTELSIND L BFE XD,

DWT, HFABMNT OFERE 2D, py, pp, UEEHIEE U CHEMBRE pgmax P X R HAIZIB T 5
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Fig. 15 Spatial variation of correlation coefficient p between annual U data sample and climate change
index such as any of MEI, AOI, PDO and ONI.
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Fig. 16 Monthly variations of P (= p,-1013) at Kumamoto, Kyushu and sign-inverted NPI(=NPI-1013).
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Fig. 18 Spatial variations of the maximum multiple correlation coefficient pgnq, among py data sample

and climate change indices in winter, multiple correlation coefficient p; and simple correlation

coefficient p.
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Fig. 19 Spatial variations of the maximum multiple correlation coefficient pgnq, among monthly py
data sample and monthly climate change indices, multiple correlation coefficient p; and simple

correlation coefficient p.
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% BEMABR S py I L ONEBT 2 R A R T RUERZE B RIEIC X 5 B BT TF & 2 B BIR R p &
B ARNZKR L7z DA Fig 18 (& ZFp, &k LU Fig 19, Fig. 20, Fig. 21 (ZhZh, py,
pL, UDARIEEL) THDH, 12751, pgB L OpIEENENHE T LITHRRDOMEZ 5 25 LITR G720,
FTAFDOp, AR TIXOWP L QAOI Zat AR E LT258 Dpa (XBEHRIB LR D 0.7 DL EBTEIC
23 D IZONTILEBLAE T 0.6 LT & 720, 0.5 £ TREBEIZWD T D, pamar DIFIER CEMBIZH 5 23,
W PR V5 AR 0D Hb R C iR o BEAR BRI AR D B KIE T B 5 pamax 1304 1E EBD L2V, pamax P
FEIRAIZEB) L Table 12 128 2EMD 31TH  (Damax>0.6) BEAITH (Pamax>0.7) 1277 L7 K
BIEEIZ LRI TE S, £72, OWP ZFER & 3 256 O HAEBIREpIZOWP £ GAOI %3
AR L THHADp L VIEIE 0.1 /NEWVMEZ LV, pg (AT L CALHAA 0 M1 2> & PRI 0D Hi 2 1)
JTHADT 2, WTFhIZLA, AFDpy Il KIEFTOWP OB IFASEHEK L v LR E THE
Thb,

W, py&p,DHBIEEHIIES < HEH (Fig. 19, Fig. 20) TIE, pamax>0.6 D7 — A B HIA FEHEI
TIEEAEALNT, ABEECTIXONPI OFENEHT 200, pomax EpaPEITDOTINTH
D, palpDZEHL 005U FE2S>TVD, Pumax>0.7 D7 — ATHEF NI O A2 5, Tobb,
Pamax> PalE & BIZETIAAED 0.5 FREED SR NHE EE o> 0.75 FREEIZ AT €, —FIMBcgm+ 5,
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ZHEAFEOpBRHIOWTORR LSO TH D, —J7, UDARIEE (Fig.21) TliXpamax>0.6
D —AXFRETELL, T IR CTogmar>0.7 L o720h, THLIHEOBIHIN R L
OV = PN #E OO BRI 180 1 Tl L, P 13m0 & PR O BEI S B0 1 CRF OIS %, @NPI % 5t
M S & 4 D558 O BARBIRE o 1 pamar o pa & e X THRK T 0.05 F2E/ NS WEIT T, b SFEE L
TeFE A RT,

HO A BIER (Fig. 22) TIX, pamax>0.6 D7 —A bi%ﬁﬁf&f%ﬂ%“ﬂ 1HEDHRTH D, pamax >0.5
B L, WEENHEREL T 2 M, MOREETH 1 i X 5, Table 12 OH Tpamar & b 72 67K
@%Eﬁ?a%@fﬁn’*ﬂ/‘\ﬁéipm pL, UDHEELL R @NPI &@PNA ThHV, Lt ONPL i
H & T DA BRI (A b pgmax XV B T/INSWVWERETH D, 0B LR L72 X 91T, pamax
Rpg (THEROEEHE & 2 DOKEEBIRIE 2L & § 2 EEIFRRIC X 23 EME & OFFBEFREK
ThbHDT, WIZEME LY, —J, plIFEREOEEME & [URZBEE & OHBARK TH LD T, E
AWMEDEEZ LD D DD, pamaxpa L PDRARAZREIZT 272DICEMEE LTHRL TV D,

DNT, Pumax=0.6~0.7 Dr—A & UTERIOUERCE S, 42, FHOHER LT 6D, F
B O UEBHIIEEEI T DB pgmar>0.6 DIEZ &5, HEBHIBE LT, pamar>0.6 DS :t%éﬁ B E

MW THLNT, FEETATLE, MPFNBTEFLATILALNOIRETH D, KITIE, W
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Fig. 20 Spatial variations of the maximum multiple correlation coefficient pg,,q, among monthly p,
data sample and monthly climate change indices, multiple correlation coefficient p; and simple

correlation coefficient p.
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Fig. 21 Spatial variations of the maximum multiple correlation coefficient Py, among monthly U data
sample and monthly climate change indices, multiple correlation coefficient p,; and simple correlation

coefficient p.
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Fig. 22 Spatial variations of the maximum multiple correlation coefficient pg,q, among monthly H data
sample and monthly climate change indices, multiple correlation coefficient p,; and simple correlation

coefficient p.
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7B, BERIIBNLIKEEBRIZEOLED S L, B, AF, FRHEE TIIOWP OEEN Kb
BETHY, ELICEAFTRVVERIZH D, ZDI1ED, @A0I, @PDO, @ONI 2 EDEBL LN
%

(5) EOF fZAT DHE R
%%(Eé,gé,ﬁ,H)%@%%%-@%E%(m,m,U,migﬂmﬂbfmwﬁﬁm%
1ToT2s FRMTIZHISELN, (py »p, 61, U:60, H:17), WrS5N, (B £F < 4F 1 45, H :540)

ELTHLIT—A (N>N,) EFHE27—A (N<N) O 2380 THEi Lz, TOFEE, E— K n OFRFER
¥ (FfRED) #C,(t), T— K n OFEAREMe,(x) T 5L, FEFEIX

f(t60) =) CaOen( &

LERIND, BEELOT T T AT, [F—7 =Xk LTC()E X Ve, (x) DitxHEITXZ N EIE
17r—ALHE2r—ATHEIETHDN, HAEIZEARKSO/EEEDHEAELVR RN, Ll
Co(t) & e, () DFEIXIE 7 — A CRMERIS % 52 5, ZOREOFEINIASHOFEL LT, ZI Tk
Ny ENDOKRNBERIZE DT EH 2 r—2ADfREREHND

Table 13 (IFE1E—FLEFE 2T FOFERL(=1,2)Z0MO—EZ2 BRG] - EHEHNZET,
Du, DK T HE 1 E— FOFERLIZ080LL L, H2E—RFEDRM (4, +4,) 1£0.93 2z 11231
W, DD, H1E— K Tpy, p,EEOSHIED 80%LL L%, 2 E— NETT 3% EEFHFATE

UICBE LTI 1 E— FOFGHRAIL 0.470~0.633, 52— KE TOF (4; +1,) 1% 0.686~0.829
ERRNC NS 250, ZNTHABUEICH T2 HERFNETHA D, HITOWTIE, B, 43,
FEROEETIHE 1 T— ROFHLELITZTNTN 0.660~0.721, 5 2 E— R E TORM (A, + 1,) 1X 0.775
~0837 &LV, FE1E—FELFE2E— NITLo THEROSHIED 80%HI# LM TE D, D
i3y, pERIOLEIZIZRIZRNE OO, e REW, LirL, HIEERHZOWTIE, 1 E—
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Table 13 Rates of variance explained by the 1st and 2nd modes in EOF analysis.

Summer Winter Year Month
A Ay A+ 24, A A2 A+ 4, A Ay A+ 4, M Ay A+ 4,
py | 0.877 | 0.090 | 0.967 | 0.931 | 0.052 | 0.983 | 0.861 | 0.094 | 0.955 | 0.905 | 0.071 | 0.976
py | 0.807 | 0.132 | 0.939 | 0.887 | 0.086 | 0.973 | 0.812 | 0.124 | 0.936 | 0.877 | 0.089 | 0.966
U | 0.633 | 0.196 | 0.829 | 0.495 | 0.269 | 0.764 | 0.470 | 0.216 | 0.686 | 0.524 | 0.187 | 0.711
0.721 | 0.116 | 0.837 | 0.686 | 0.109 | 0.795 | 0.660 | 0.115 | 0.775 | 0.328 | 0.217 | 0.545
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AOEE ZSAEME TV IETN, #1T— FOC,O)DIEENAERMICKE W, £/, E3ET—FOD
Cs(OITITEAH 10 FFRRE DOREL R BN A MEAEDOEE R Mb > T D, AFEOp, BRI T 5
MEM (5 —#$ N=45, 7 4V —OIHEE m=10) O L - TRO-HFRIREC, (), C,(t), Cs3(t)
DAY MBI DHEIMNE—7, F22ME—7BILOESMNE—7OFY (F) IHE1E— KD
C,() TIE 2.59 4F, 3.67 4, 14.674F, 5 2F— FDC,(t) TIiX 3.14 4F, 4.89 4F, 880 4F, #3F— KD
C3(t)TIX 338 4F, 11.00 4, 550 FFTH D, H IALOEMEH () 13V b SFIRICH D, &
B 10 FRi1E O AR NI 3MESH 5 VIEEH 2 EICHS T 588 & LTt s s », #E—F
R THBAMALT LS —E LRV,

Table 14 1MW (HF, 478, F) WOpy, py, U, HERHIIES EERIFREC (O 2 MEM A
Y NENT I DT E VAL O ERER Tp () EH 2 OB T, () BIOHEYET 5 A
7 MVOE 2N EF INAED EB/E, O—BE2ERT, kL, v©—7 BHITHHERZ T L
B2, HEV B LRWD, FEH 3FERIEROEEL L D57 —ANELL, 6 ~8FEORBEH AL
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Fig. 23  Yearly variations of time coefficients C,(t)(n =1, 2, 3) obtained by EOF analysis for py

data sample in winter.
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Table 14 Year period Tp; with the largest peak value £, and year period T, with the second largest peak value E>
in MEM-based spectra of time coefficient C,(t) and spectral ratio E»/E; for each data sample.

Summer Winter Year
Tri | T | EJJE\ | Tpi | T | EJJEV | Tpi Trm | EY/E,
py | 7331293 ]0.747 | 2.59 | 3.67 | 0.670 | 3.38 | 2.59 | 0.996
p. | 3.14 | 8.80 | 0.864 | 2.75 | 6.29 | 0.527 | 8.80 | 2.93 | 0.996
U |3.14]220|0.897 | 3.14 | 2.44 | 0.847 | 5.50 | 14.67 | 0.641
H | 3.67 244 ]0.865 ]| 3.67 | 2.59 | 0.571 | 3.67 | 6.29 | 0.543

elm.

Table 15 Multiple correlation coefficient among one of time coefficients C,,(t) (n =1, 2, 3) for each data

sample and climate change indices.

Summer Winter Year
elm.
Ci (@) G C (@) Cs G G C3
Pam | 0.318 | 0.290 | 0.408 0.704 0.495 0.283 0.354 0.372 0.386
py | CCI | 4-5 7-9 4-8 3 -5 2-8 1-6 3-4 5-6 4-9
p 0.469 0.597
Pam | 0.484 | 0.279 | 0.469 0.396 0.621 0.372 0.232 0.360 0.468
p. | CCI | 2-5 1-7 3-8 4-5 I - 2 2-3 1-4 5-9 1-9
p 0.250 0.427
Pam | 0438 | 0.237 | 0.262 0.439 0.493 0.489 0.523 0.234 0.606
U |CCI| 12 1-7 5-9 2-4 2-5 1-9 8 - 9 1-4 1 -9
p 0.167 0.479 -0.320 -0.038
Pam || 0.427 | 0.431 | 0.253 0.622 0.556 0.364 0.300 0.469 0.351
H | CCI | 2-6 2-5 2-6 I - 2 2 -3 5-9 1-6 1-9 3-4
p 0.274 0.409 | 0.102 -0.470

CCI : Climate Change Index 1:MEI 2:NPI 3:AOI 4:PDO 5:WP 6:PNA 7:SOI 8:NAO 9:0ONI

Table 15 [T MR B OFERUREC, (), (n=1, 2, 3) & RAELBIEEE L O 2 ZBHEEFMBIREp, D
KM Pamax (= Pam), TAVEEL D 2 HOKEETEEE, B X Ppgmar>0.5 © 67— ATk LT LE
DRIEENERE L C,(0) & ODRAMBEFREpD—EE 525, ZIUTLED L, Pomex>0.6 D7 — A THE 1€
— FDC, (IO WTIEA T, BRI OBEIZ@AOL B L TOWP & D Toamex=0.704 (WP & DT
p=0.597, @AOI & D Tp=0.469), AFOHEEDC, ()2 TOMEI I L TVC@NPI & DT
Pamax=0.622 (@NPI & D[] Tp=0.409, OMEI & D] Tp=0.274, Z DIFHNGWP & D[] Tp=0.489) »
2/ —ATH D,

#2F— ROCMICOWTIEAFEOp, BEOHAICDOMEL X T@NPL & DI pgme=0.621 (@
NPI & D Tp=0.427, OMEI & O] Tp=0.250), % 3 E— FDOC3(OIZ OV TUIFERUEEIOLAIZO
MEI 35 X T@ONI & DIZ pgmax =0.606 (DMEI & D[] Tp=-0.320, @ONI & D Tp=-0.038) D% 1
r—=ATo b, &7 — ADEFBIMRILpgmax L HA BRI IZ LR T 0.1 L EREVOBRFHEHITH 5,

, FERNUEEHZX T2 C () DEHA T, plZX T 2 pamax PHEMMNE LU,
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SDENZ, Fig. 24 13X EA B, () (n=1, 2, 3)DIRFIN (WFﬁ) A FOp, AR, UEE, HE
BHZOWTH X5, py, pLEEHT Fa'eEJLT F1E— RDe()IZIFIEF—EDEM (Z s Dpy, p &
BCTHIEE), 5 2F— FDe,(x)13%8 Fﬁbf*ﬁﬁfl‘]ﬁ’)@ﬁ 53— FDey(x)ITF 30 S
[RGB Rl P A o B \_%LEOMFIJ] X5 2 F— RDe, )IZEB T DI D Ade & FHIIN O
MZEDILUE, FHM (%, 4%, F) Opylp BRI THOND, T772bbH, e()IXEFp BT
HE A ), J:uabf_g%pyﬁ%ﬂ@ B Zp, Bk & F5p, R CRUDEIN 2 & D, AZFETlipy - pLé
BHE ICBA N AZ 52 25, EFETldpy @B ClUMER, p @R CHIMEM Z 7R L, HOMmic7
Do MZT, FERIERHTe,(x) DB « W EICE L CEFEERNCIE Y, F7o, HixHE AL, j(
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Yokoha A{iro Omae Hama Gifu Shiono Nara Mai FukuyaHamada Hiro lizu Shimi Naga Mi%/a
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Fig.24  Spatial variations of eigen functions e, (x)(n=1, 2, 3) obtained by EOF analysis for any of
Py, P, U and H data samples in winter.
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XNHONBes(x), e(x), eg(X)DNEIC/R->TEY, L<iles()IFBM, MITFiETE—2 % L 5,
UBEHZOWTH DB LR N A 5N 50, T D OZERZE T RH (b2 KT &8
Do T2DH, e COITMIRT, e,()IZPEBTEEO T A AT, e;(x)ITWINTZI LI ARER 221
eEEAELD, HERHZOW TS £ 0 RHA e 2 LIX A b 7e

Fig. 24 |28 L= & Fmp, RN S < e, (x)(n=1, 2, 3)Z%%[MET —% & LT MEM A7 Lz kK
DIFER (7 —% N=61, 7 4V —OHEEK m=10) 12 LIUL, e (x)cxf LT — 7 #if$ (M)
HIFER ST, eI ONT H BRI/ E W, ea(O)IZOWTITE 11— 27136 HiS, 55247
B =7 2.40 HUSIZH D,

Table 16 1dpy, p,, UERHIE S ETOEEBNS 25108 3F— FDes(0)IZHT 5 A7 bt
— WD~ EEET, TOBAICHLEHERE - AN LND Z LD, AT E R
TERWTNES, HFIE—7DAXT MARHEIIERT S L, 1 E— 27 HRIE 8 Himnifk,
12 #8052 WIS (RWEME) I0hd, ZoEh 2.7 MaBoFEBERIND,

SWT, #IM (BF, &%, F) MEEREE (py, p, U, H) T3 2 EOF fi#th TH bR
MREC,(H(n =1, 2, 3)B L OEAREKe, () (=1, 2, 3) &IV ER & DR EZTH~NS, =
ZCHIR - MR B HE A 2 oy (x) THEEHE(L L 72 VB BES; (x, t) O e AES, () 72 © O i 7 %
(556t = 5.00)/0100) = pyCe, ) & B 1M (M) $5E8, X (BRAR) JEEE, ° 7 IABFIAT
Bwfed, EEMERDCT D720, i I LTESx %z, jIoxt L TE S W5, bRz
EIZR~IE, 2XD L) ThD,

D% 1 E— FOREREC, () & pi;(x, ) & OHUTBIFRBIREp; () (= py) 36 K O F O FH B ELH D A) i
fiEa; () DR G SN DN T OFEEP & AR 2o (p,) 78 D N Y Ea% Table 17 1Z-d, 22

Table 16 Site number length P; with the largest peak value £}, site number length P, with the second largest
peak value E>, site number length Ps with the third largest peak value in MEM-based spectra of eigen function

e;(x) and spectral ratio E»/E, for each data sample.

Summer Winter Year
elm. P, P, P E»/E, P, P, Ps | EYE, P, P, Ps EY/E,
Py 7.50 | 3.75 | 2.50 | 0.264 6.0 2.40 - 0.858 | 2.61 | 4.29 - 0.968
pL 8.57 | 2.50 - 0431 | 2.73 | 4.62 - 0.873 | 7.50 | 2.50 | 3.75 | 0.355
U 2.73 - - - 12.0 | 2.86 - 0.120 | 12.0 | 3.00 - 0.181

Table 17 All sites-mean p and standard deviation o(p,) of site-dependent correlation coefficient p;(x)
between EOF analysis-based 1st mode time coefficient C;(t) and site-dependent p;;(x,t) and all sites-mean @

of site-dependent slope value a;(x) in regression line of C;(t) on p;;(x,t) for each data sample.

Summer Winter Year Month
p |olpy) | a p |alpy) | a p |olpy)| a p |alpy) | a
py | 0.9410.04 |0.1278 | 0.96 | 0.04 | 0.1262 | 0.93 | 0.05 | 0.1275 | 0.95 | 0.04 | 0.1279
p. | 090 | 0.07 | 0.1276 | 0.94 | 0.06 | 0.1262 | 0.90 | 0.07 | 0.1277 | 0.94 | 0.05 | 0.1279
0.80 | 0.06 | 0.1248 | 0.66 | 0.17 | 0.1178 | 0.65 | 0.14 | 0.1216 | 0.72 | 0.07 | 0.1285
H | 0.65|020 |0.1759 | 0.70 | 0.22 | 0.1937 | 0.57 | 0.29 | 0.1702 | 0.45 | 0.35 | 0.1911

elm.

x
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2T RHESES AR T, py, plCO W T OABUREAIIHIRIC X S5 1RV, UBEUHIZS
WTITHEXIIT N SV, 238, H2F— FB IO 3 F— FORERMREC, (0B LOC0) Lpijlx,t) &
O H SR BIFR L D A RS EE IR E A E AL 012 <, W OMBIEA vy, ZHiE@IZ SN T
LE 2D,

@WERIERERC, (1) & RHUFEYS Uz R e im 22 B B o p, (O (= mmb®M%M@pkioq@km@®
B E AR DO AEME a D—%& % Table 18 127”7, py, p X L CpliEE 1 TH Y, WEOFBEIXIES
WZEW, U, HIZOWThpy, pPBEICKIERNE D0, FHEY i7§>7‘£@mb\ C,(t), C;(®)&p;(H) &
DOFABAFRER p 1% A BIHE FH Lou\fcz(t)koﬁ"ﬂ@ -0.5058 (Table 18 2/ L 51T, C ()& DHITIX
p =0.8499) ZFRNT 0T, MFIRIFTEMEICRD, LnL, pj) &0 @) & DphEF/IhS L 72
e, O ECOHDLN ‘iCs(t)k@p@%%iﬂﬁ X ERROFOIFNHEKT 018 IZET 5,

Table 171285 2MEMREG L =5 L, Table 18 (/R34 M S Y L7 & EH 55 < MHBISE S
PIED T T IZIEWEE & 5, Z OMEEZEIEEREGOE /NS WUEEHCHE L, & ICHEE
DOEFAITE LV, T DI, C () ERZEEEE O B BIR S O FEHMEP I T, € (6) & A
EEIRZEE R OFIBIREp DT 3L D I 1 ISV, R O AlMEa & %% O Ak Eald—
T2

Fig. 25 134 FDOp, EEHIX L CARMEa=0.1262 % 3 U 7-0. 126261(t)}: i’@ﬁﬂzi’ﬂbfcﬁﬁﬁﬁ%
pi(ODERINZE G52 %, C(t) EP;()DHBRENE DD T LITEWZ LS D K5I, WH

1&#&?601@%%@%?%@#%1(Hg%)ﬁobf%ﬁ%%@ﬂ (LW Z EMNBE X
Do

WE, BERITIRAE B (x, O

pij(x,t) = e (x)C1(t) + ex(x)C5(t) + e5(x)C5(t) + -+ + e (x) G (t) ()
TERINLND, ThiExTEHTS L
D) = &,(x)C,(8) + &, (x)C(6) + E3(x)C5(0) + -+ + €, (x) Cr (0)

= a;,C,(8) + @G5 () + azC5(t) + -+ + a, Cr(0) (3)
272 %, Z2IZ, é(x)(= ap)lZEAFEe, (x) DxIZBET 5 B xR T, £ T,
a,C () » a,C,(t) > or = azC5(t) > or = -+ > or = a,C,(t) 4)
DA,
pi(t) = p(0) = a, G, (¢) ®)

INERALT %, Table 191252 726,(x)(= ar), 1Ck(®)lmax> Ex(x) X [Ci(O) linax P — TR T L 512, H]
MR DOFBEFERHZOW TG DOFRER BB D, Lich->7T, Fig. 25 °Fig. 26 [Zf/~

Table 18 Correlation coefficient p between EOF analysis-based 1st mode time coefficient .C; (t) and all
sites-averaged deviation data sample p,(t) and slope value a in regression line of C;(t) on p,(t) for

each data sample.

Summer Winter Year Month

elm.

py | 1.0000 | 0.1278 | 0.9992 | 0.1262 | 0.9997 | 0.1275 | 1.0000 | 0.1279
p. | 0.9999 | 0.1276 | 0.9986 | 0.1262 | 0.9999 | 0.1277 | 0.9999 | 0.1279
0.9980 | 0.1248 | 0.9824 | 0.1178 | 0.9908 | 0.1216 | 0.9990 | 0.1285
H | 0.9776 | 0.1759 | 0.9833 | 0.1937 | 0.9598 | 0.1702 | 0.8499 | 0.1911

=)
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Fig. 25 Yearly variations of constant value-multiplied 1st mode time coefficient 0.1262C, (t) obtained by
EOF analysis for py data sample in winter and all site-averaged dimensionless deviation data

sample p, (t).

T5 X912, RO)DEMEBRSLT %, ZDEA, Table 18 15 2 7-MHBREN 1 2 BEEN 513 L, K
@@ﬁUEbﬁT?éot&zi,H%&%%ﬂﬁ:@#—xmmﬁﬁéoit,%%%%%%%ﬂ
WZOWTHE BT Table 19 Deé, (x)IXZiE4L Table 18 Dak —E T 5,

728, Q)OI 2 U B O TEEE 1 e, ()G, (6) (HERME) 135 2 UL FOIEIC R CTH
BT, ©LANSWHEALE, 20k, ROWTHY TS X5 2BERITHRTZ L,
@ 1 F— RO EA BMHKe, (x) & HURBIRESBIE B (x, £) & ORI Z2 [ A1 Fa'?JM%IpJ(t)( pe) DA
B p, & B R 0 (p,) D — 55 % Table 20 12773, F EIRE 0> 42 S K3 11 IE 0 m%m,
AR (p)ITIRE WV, e,(x), es()DBELFRETH 5,
@ 1E— FLHE2E— FOEAF e (x), e(x) & ERICHR AL Blp;; (x, ) O A BIEHER Zo; (x),
skewnessp; (x) & DFIRREp D —E % Table 21 (2525, £72, XZFDp,EEHZ DWW T, e,(x), e, (%),
0;,(x), B;)DIFEFMELE Fig. 2T 123, ZOHITide,(x), e,(x) &o;(x) & OFBNTIIEFR 125 <
e(x), e(X) LX) EDHEL N D E N LG, ZNENOEEIEN S M ibivsd, [F CEmE
XZFpp BRI b R Esh D, 7, BZE, 42, FEROHEE CTlde,(x) & o;(x) DFEBIIA B /2Bt
ZHON, Bi(x) L OBV, ZOMOr—2THREETICE WS RS2, %
DHBUIHIETH 5,
GHARIB » TR OB AR RYNEE D S S BNTR O 7 HER 20, (x) & skewnessp; (x) & D AHEIGR
Bpxh 270 Table 22 Th 5, AREBHENEFR LA FDpy, p BRI TALND, MAX THEE
IZ2OWT, £FE2R<ESE, £, HOFROHB T EREL FOFERMBBEARDOND, b
FIEEZFAOEBMEAZHES 3, ZORIZOVTHREFIRHNLETHA 9,
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Fig. 26 Yearly variations of either constant value-multiplied 1st mode time coefficient 0.1178C, (t)
obtained by EOF analysis for U data sample in winter or 0.1702C;(t) for annual H data sample and the

corresponding all site-averaged dimensionless deviation data sample p)(t).
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Table 19 Alist of &,(x), |Cx(t)|max and é;(x) X |Cy(t)|imar for any of season-separated py, p,, U and

H data samples.

Summer Winter Year
é1(x) | &,(x) | &(x) | é1(x) | &(x) | &3(x) | é1(x) | éx(x) | &3(x)
py | 0.128 | -0.003 | 0.006 | 0.126 | -0.021 | 0.0002 | 0.128 | -0.009 | 0.006
py | 0.128 | -0.003 | -0.005 | 0.126 | -0.021 | 0.002 | 0.128 | -0.002 | 0.008
U | 0.125 | -0.006 | -0.021 | 0.118 | 0.020 | -0.025 | 0.122 | 0.018 | 0.008
H | 0.176 | -0.047 | 0.041 | 0.194 | 0.022 | 0.067 | 0.170 | 0.076 | 0.069
é,(x), k=123

elm.

Summer Winter Year
$10) GO | GO $10) GO | GO | GO | GO | GO
py | 20.40134 | 5.81396 | 1.90793 | 24.32132 | 5.38477 | 1.98294 | 9.00190 | 3.11507 | 1.21789
py | 13.94541 | 6.01696 | 2.09577 | 31.22120 | 6.39597 | 2.13717 | 8.63619 | 3.86401 | 1.20820
11.66809 | 5.46149 | 3.29957 | 7.86962 | 5.72264 | 2.73756 | 4.63319 | 3.13974 | 2.53323
H 1.39510 | 0.43266 | 0.27252 | 0.73468 | 0.30300 | 0.24261 | 0.67014 | 0.17935 | 0.13886
|G (O linax, k = 1,2,3

elm..

=)

Summer Winter Year

elm.
€1 X Cimax | €2 X Comax | €3 X Camax || €1 X Cimax | €2 X Comax | €3 X Camax || €1 X Cimax | €2 X Comax | €3 X Capmax

py | 2.60743 | -0.01838 | 0.01105 | 3.06926 | -0.11513 | 0.00041 | 1.10245 | -0.00581 | 0.00912

pL 1.78005 | -0.01784 | -0.01150 | 3.93920 | -0.13676 | 0.00376 | 1.14775 | -0.02720 | 0.00708

U 1.45642 | -0.03377 | -0.06888 | 0.92688 | 0.11706 | -0.06823 | 0.56354 | 0.05717 | 0.01951

H 0.24536 | -0.02025 | 0.01119 | 0.14233 | 0.00676 | 0.01633 | 0.11404 | 0.01359 | 0.00964
€ (x) X |Cie () lmax, k = 1,2,3

Table 20 Time averaged p and standard deviation o(p,) of time-dependent correlation coefficient p;(t)
between the 1st mode eigen function e;(x) obtained by EOF analysis and site-dependent deviation data

sample p;;(x,t) for each data sample.

Summer Winter Year Month

elm.

p |alp)| P |aolp)| P |olp)| A |0(p)
puy | -0.04 | 045 | 004 | 0.79 |-0.03 | 0.57 | 0.02 | 0.33
p, | 0.02 | 043 | -0.01 | 0.77 | -0.01 [ 0.35 | 0.02 | 0.34
U |-0.01] 043 |-0.08 | 0.48 |-0.01 | 0.41 | 0.00 | 0.44
H | -0.05| 0.64 | -0.08 | 0.60 | -0.06 | 0.61 | -0.02 | 0.52
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Table 21 Correlation coefficient p between eigen function e, (x)(n=1,2) and site-dependent standard

deviation o0;(x) or skewness f;(x) of dimensionless deviation data sample p;;(x,t)) for each case.

p(en(x), 0;(x))
elm. |  Summer Winter Year Month
€1 €2 €1 €2 €1 €2 €1 €2
py [0.62 1070 | 0.98 | 0.99 | 0.81 | 0.82 | -0.04 | 0.80
p, | 045]0.12 094 | 094 ] 0.40 | -0.35 | -0.24 | 0.78
U [095]031]0.78 | 0.03 | 0.80 | -0.06 | 0.39 | -0.47
H | 099020095 |-0.08 090 | 0.01]-0.251|-0.11
p(en(x), (%))
elm. Summer Winter Year Month
e e, e e, e e, e e,
py | -0.54 | -0.50 | 0.77 | 0.81 | 0.22 | 0.60 | -0.23 | 0.26
p. | -0.78 | -0.54 | -0.70 | -0.64 | -0.16 | -0.84 | 0.37 | 0.92
U 031 | 0.05| 0.46|-0.01| 0.36 | -0.22 | 0.08 | -0.25
H 0.62 | 037 027 | 034 ] 0.74 | -0.25 | -0.46 | -0.32
A O o e e o B LS e o e L e
= RSN RRRD! I S S T D b PH 1
QJT 1.0r (;;.(X) J' ¢ il
= i eq(x) Winter
=00 ———————
E—1.0-‘ SR HOVON S R A L S 719 ef(X) Foro
| Kentoseaarea [ | fseBay [ ., ..., ., , ., ScOMEdSes, 0|

Mit% Tok{loMish{maOhfhi Iralio Uerzo Muco Surzro Higne Totfo Taf(a KL:I’e Oitf Kocihi Hi{a Kago

Cho Kuma Shizu Miya Tsu Owase Toku Osaka Oka Matsue Tado Hagi Uwa Izuhara Kuma
Katsu Koufu Irou lida Nagoya Hikone Waka Kobe Tsuya Saigo Matsuya Shimo Suku Fukuo Nobe
Yol{oha A{iro Omﬁe Hfma G;ifu Shi;)no N?ra Mai FukﬁuyaHarfnada H{ro Iifu Sh{mi Nfga Mi{a

Fig. 27 Spatial variations of EOF analysis-based eigen functions e;(x) and e,(x), site-dependent

standard deviation o;(x) and skewness B;(x) for py data sample in winter.

Table 22 Correlation coefficient row between site-dependent o;(x) and B;(x) for each data sample

case.
elm. | S W Y M
py | -0.51 | 0.77 |1 049 | 0.07
p. | -0.68 | -0.50 | 0.19 | 0.64
U 0.26 | 0.15 | 0.28 | -0.41
H 0.58 | 0.12 | 0.70 | 0.55
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3.3 {ERZEEDHFE

M SR KO O BB E Bk U7z 1961~2005 4F 45 M OKJE - JAHE - Imodm (25, &
7=, 4E) BIEBHCRT DA L OV v o TR 21T, TR, oo b,
WA OA I T A BHEORFHIA W EIIAEEKEZ 5%E Licha, "T7A2A R v
77k LToOORM ¢ BERPIC K BB M 2 898 R Sa(= a/ass, a: EAROARE,
Qs : AP ISUNEENH) L /) L XT XA MY v e HEE LTOQARPNZ X5 (%) b Ly KRk
L(=1/1.6449) T 5, ZZTlX, B/ /3T X b w7 72J7k & L T@Mann-Kendall 4 E 22123
AL, TOWMEREE L, CET, KEka, I, Ly (RELTD Wbl 210548168
KHE 5% CREGHNICAE B2 TEOHEMEEH Y |, 1 < -10FAIC TAOHEMEEHY |, |I| <1T A
A2 L), SHET S, MERES XML 0 6B Em A EN B L Cin 07 M o # R BI 22BN &
DIET AT o723, 2 2 CIIMEM A B R E R OB /A I D SIRIRI R B R 2 bIT T 5,

Table 23 (XMIM] (HZ, 47, F) hlpy, p,EE (61 M), UEEL (60 HisR), HEE (17
R SR B BT > DA FEEA, 1, Iy (BT AR RO B AR, SEROKEE
%, K (max), F/ME (min), |1 < LSBT D UGN, & OFEROEEE (my), 1= 18
T 5 HUREIN, & EEIEm,, [ < —UTET HHUEHN_ & EEMEMm_ LV 725, py, p ICBHLT, 1<
—UIHHEENTZr —RIEETHDHDT, Noyem_ (DIEEFIT TR, £, BELO I
WEAEG 25, 3THEOEEIC X 2EMEBOHRIFERDOAETLZ Dr—AT/hIn, &I, /v
NI ARNY o ZIEICE DL E Ly (ST H2EBEITLLSFET L2200, 250 HFEIXIZIER—
DFEELEHRIRIE I,

ET, pu, DLERHZOWTHD L, AFEOp, BRI ZRWT, 13& AL DM THREICH B
MBI vy, Fig. 28 13 EHICA B A BT &2 R T & D py EEHI X 2 HIBIRE R &
IO BPEIA LR LD TH Y, aSr PMEFEBRIERKE, 200 Neikd % 2y v TR
Thbd, ZHUTEDE, BEIBEICHE GWANEESIZIT Calk 15 % LEbY, LrbdbE
0 EIRIFEEZ S 720Dy, HOWIRETRDBEINICH D Z Enbhnd,

DNT, UBBHIOWTAHD &, AFITEMEE 2 b 722 VWHERBIKO A7V Bz, 7%
D D% < OHURITHIMER (4 S CReMER) 2R3, B AR TIHEM AT 2 b 72 70 MR
BREERO 13580 E D7, EOBEMESRZ R THUSAEEEES L 0, AL 2R3 HAD
SHIERER M EN D, EEEECILIEDMMAS) 2/~ HUsUXBE BN ik & R8BI @ L, W
FNHECTIRIOMEN R L, EOMEAEENILA L RNWEIE, KFREEHCERNEE T, 12T L%
o DA BRI E 5 2 2 MRS B SRR R I & RIS C, AUE 2 7= 9 HUR 23 MRS P VS 5 T 2
5“5[31,[510

HIE L AFOHER CIREEORE O HUS CREMZET 237 bW s, FRIEENCIEE O 4 #ixs
LRV IR 7 D T, IEOH A S B 2 on 3 LRI B 2R L AFRERNC T R L oo e <
FERIEENC 1 S L 2L 0 b, ADEMETZ 5 2 2R HZ - AFERC 1S, FERIEET2
MR D B BRSO B C I3 1) 28 B 5 B2 FE 45U O HUIBAR AF M 1T A 72 3, Wi g VG
TSRO NE L, & ISRy & EHIFCZ OE A58 -B]

Table 24 (T EE L2 (B, 4, 4) MEE (py, p, U, H) OEXRTRAGED )&
TCDERITTRAG RN 5 EOF fffr T2 1, 2, % 3 F— FRFEEREKCG W), G@0), CGOD
B M ZZ B FRHT O 5 B A Mann-Kendall £ 8 1235 <HMABREFR Sy D—F & LTHEX 5, 2D,
PO T B/ 5D L TOREMEZGL7-HIT, Table 18 (25 L7z AR EaNAMOHEIZ, 60L&
COWTH LT EZEHL TS, T2k DL, HIRBIOBRERIZOW T T Dy & C (DI
T DIy T L FET D, WHEOSIpy EEEp, BRI TE DD TR TH LN, UBEEHEET
RS 2D, £, p;()HDWVIECOWTKT DRFTHICAH BE/RIEDOMHMZAS) GEIMER) 28 EF
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Table 23 Alist of trend analyses for any of season-separated py, p,, U and H data samples.

elm. Index Summer Winter Year
stat.
Num. range a | @I | @lyk a | @I | @lyk a | @ | @lyk
max | full 1.10 | 0.94 088 | 2.13 | 1.89 1.88 | 1.18 | 1.26 1.21

min | full -0.11 | -0.34 | -0.36 | 1.20 | 0.85 0.78 | -0.29 | -0.07 | -0.13

Py | No -1~1 60 61 61 0 3 3 58 57 57
61 mo | -1~1 0.40 | 0.24 0.21 0.0 | 0.88 0.82 | 032 | 042 0.36
N =1 1 0 0 61 58 58 3 4 4
mi =1 1.1 0.0 0.0 1.60 | 1.46 143 | 1.14 | 1.16 1.12

max | full 1.30 | 1.26 1.26 | 1.29 | 1.02 1.00 | 0.77 | 0.74 0.79
min | full -0.20 | -0.33 | -036 | 0.32|-0.14 | -0.16 | -0.90 | -0.77 | -0.80

. | Mo -1~1 53 58 58 54 60 61 61 61 61
61 mo | -1~1 0.46 | 0.43 039 0.72 | 0.43 0.42 | -0.07 | -0.00 | -0.06
N =1 8 3 3 7 1 0 0 0 0
mi =1 1.14 | 1.23 1.19 | 1.13 | 1.02 0 0 0 0

max | full 2.60 | 2.11 211 | 1.50 | 1.48 146 | 3.00 | 2.58 2.57
min | full 0.19 | 0.06 0.06 | -2.01 | -1.73 | -1.73 | -1.65 | -1.33 | -1.37

No -1~1 22 27 27 38 46 46 24 23 23
U mo | -1~1 0.57 | 0.51 0.50 | 0.03 | 0.13 0.13 | -0.02 | 0.01 | -0.00
60 | N =1 38 33 33 18 10 10 31 29 29
mi =1 1.61 | 1.55 1.55| 131 | 1.27 1.26 | 2.05| 192 1.90
Ni | =-1 0 0 0 4 4 4 5 8 8
my | <-1 0.0 0.0 0.0 -1.58|-142| -1.43|-1.29|-1.20 | -1.21

max | full 2.67 | 2.24 224 | 251 | 2.34 234 | 2.89 | 2.66 2.66
min | full -1.57 | -149 | -1.50 | -1.99 | -2.10 | -2.10 | -4.85 | -3.73 | -3.74

No -1~1 9 11 11 9 9 9 4 4 4
H my | -1~1 0.55 | 0.50 0.50 | 030 | 0.30 0.30| 0.28 | 0.16 0.16
17 | Ni =1 7 5 5 7 7 7 11 11 11
mi =1 1.50 | 1.45 145 | 1.46 | 1.36 136 | 1.78 | 1.63 1.63
Ny | =-1 1 1 1 1 1 1 2 2 2

ma | <-1 -1.57 | -147 | -1.50 | -1.99 | -2.10 | -2.10 | -3.08 | -2.43 | -2.43

DUEE, AFEDp, &k, FMNOUEEREHERNIADND,

Table 23 125 2 7ol x OMIAIZ I T DREROEAIK MG E) LT 2 &, HEHICHE RN
BN EZEOUEEHIIZAED 12 LLEOHIE T, £FOp, BEHIIXIZIE MR T, FRIOUEEHIIX
12 OMUET, RO HERNTIT 2/3 HE TENZENRBO HILDH Z &b, W4 (Table 23 & Table 22)
DFERITEAETHLEEZ D, 2B, C), CGOITHOWTIICEH) EHA_NTEDEN/NS N &b, =
NHICEENHEMEBOEE IS EV EICRL VW EEBZ LD,
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Fig. 28 Spatial variations of trend intensity index a pr and jump intensity index EpH for py data

sample in winter B,

Table 24 Mann-Kendall test-based trend intensify index I, for all site-averaged dimensionless deviation
data sample p;(t) and time coefficients C;(t), C,(t), C3(t) inany case of season-grouped py, p, U,
H data samples.

Summer Winter Year
b; @) | @) | @) | @) D; @) | @) | @) | C@) b; @) | @) | @) | C@)
PH 023 | 020| 023 | 121 | 145| 145 | 030 | -093 | 052 | 054 | -0.19 | -0.67
PL 043 | 045 | 087 | -0.62 | 0.57 | 0.52 | -0.08 | 0.55| -0.13 | -0.14 | -0.06 | 1.70
U 130 | 1.27 | 086 | -0.71 | 056 | 042 | 058 | -2.44 | 1.23 | 1.46 | -0.56 | -2.84
0.74 | 0.65| 1.04| -042 | 084 | 090 | -236 | 2.03 | 1.27 | 1.62 | -290 | 1.50

elm.

DEIZ, Table 25 (X 9 DI (HZ, £F, 4) HIKEEBFEIEI R 2 i 22 &) O s R
D—EEET, ZORED STEHOWEMATRERI(=a, I, L) THEICE L EZ L 5, 3§
[ 28 Bh 58 R 2 DS T ) = 200 — AT E FE & FRIHEALO@PDO, 4ZFEDO®NAO O 3 7r—2,
(i) =1.5~2 O — A%, EELELZOOWP O 27 —2A, (i)l =1~1.5 D7 —AZEFE L FEHNMNO
(DMEI, 4EHALO@NPI, & Z LAEHNLD PNA, LAZEDBAOI, 4ZED@PDO, 4EHALDB®NAO d 8
F—=ATHY, FOO 14 r—AIEAEHE L2V, R L, FEEAO@AOL KT DT 11T
<, FEHEAO@SOL T3 A 1E-1 1TV,

Fig. 29 13 & <IZifvMEHMZAE 3 R S 415 EFD@PDO, AFEDONAO 1 L UCEFEDOGOWP, 45
DOWP (Fig.5 B OFER) DIED, DHIEOENKENWLZEDOOPNA O 57— RO T, ZDf
EEE B2 5, ICIHEREE 2 £ T ERE AidfEa 14F), HEAEBBRERLLL, B X OWE Cik
RHT X CTRHTICEE L CTEH T2 1961~1986 435 KUY 1987~2005 4F D KA A BRI D SR 2 &
TR EZNTNOEME (my, my), WHdE (0, 0f) brifiL W5, EEO@PDO, £ZFEDE®
PNA & ®NAO, AFDGWP IZF LT, ZDORAFEZCHITITR WAy D& 3 F W E IRy D%
Mo TWDH, 45 FE VI RONHIFN TIE—Hrm 2 mz oL 91 b Hx b,
Mz, BEZEOG@WP TN Z2 R,

¥, RAEEBIEEOMEMAEBRE T 21EROMEITIZE A ERNT 2, Lo L 51T, [EE
IR W ESIE S O EICEOW AR AR 2 TEE 2R IRTHEE Lo D, BN

94



Table 25 Results of trend analyses for season-separated climate change indices.

Summer Winter Year
i | @1 | ®lyk i | @ | ®lyx a| @r | ®lyk
(OMEI 1.25 | 1.19 1.19 | 0.71 | 0.68 0.67 | 133 | 1.26 1.26
@NPI | -0.06 | -0.14 | -0.18 | -0.76 | -0.82 | -0.84 | -1.35 | -1.33 | -1.34
®AO0I 0.58 | 0.58 0.58 | 1.23 | 1.12 1.12 | 1.01 | 0.97 0.96
@PDO | 1.91 | 2.08 205 1.29 | 1.22 1.20 | 2.10 | 2.14 2.07
®WP | -1.98 | -1.62 | -1.65| 1.72 | 1.53 1.49 | -0.46 | -0.51 | -0.58
©®PNA | -0.02 | -0.01 | -0.05| 1.09 | 1.11 1.06 | 1.17 | 1.19 1.08
™SOl | -0.82 | -0.86 | -0.88 | -0.51 | -0.49 | -0.52 | -0.91 | -0.95 | -0.99
®NAO | -0.24 | -0.25 -027 | 2.29 | 2.00 2.00 | 1.10 | 1.22 1.19
©ONI 0.05| 043 | -0.12 | 0.06 | 0.20 | -0.08 | 0.09 | 0.15 0.13

CCI

=B OB NI IS W TN ZE), 372b 6 — g « BB 2 iEim 2 T IEmR N Z Y 0 E
BEBRLTCHDILENDDDNE LILRVY,

3.4 Dv T4

JHH SR 0 BT 1965~2005 4F 45 IO #IM (HZ, 42, 4) Blpy, p., U, HEFEHZ
1L 1986~1987 A 5EH &L TV v I HEEN A LD & LT, 1961~1986 4 (26 FFfH]) & 1987~
2005 4E (19 4EfE) OB MG R OFEBEIZSOWTY v o FORIA BB L-, @A L
T EIIABEKEE 5%ET5 /2 "T7 A Y v 7 iEE L TOOMann-Whitney O F UK EER), ©
HY, Vx THRERRAEU MEICET D2E & A EKYE 5%k D IER A DzesfED L & LT
Zyw = 2Z/Zos (= Juw) TE L7o, ERRO L DI, MHELPB XL A SN Y v o 7 & 545 W E R
DFELEDZTREFE S, ZOFFABEEEZHARNZEMIZ XY 527228, 2 2 Ty BIFE R
DNEEDZEDH I BT, o HMEROLE) (Rl OEZBRL TY ¥ 7V BERRORF M2
B R X O R TR O MR LK TR D, ZOB, UL AEKLEE 5%E L COEHHEOEIC
KFTHNRT AR v 7EE L TOQR t REPIB L v 3T 2 MY w7 ke L TO@Wilcoxon
DONENEFFRERICIG FEfE L, V% v T REEZZTNENBE WV, TET Juw, Jo JwEIn EiT
Ly Ul 21 THREMHIICHEER TIE () OV 7 H0 ], <1 T Iy 77eL), £T501F
SO2FETHRN, £, HoXKMERZENENOESE), T70bbAREICRT 5 NERINEL (Vv
V) ATKET BT DI, T A MY v VIETH H@F S VT E S B ORRE RS IO
T AN w71k TH D ®Ansari-Bradley MR EIEPHBIZ 5@ H L, BEREE ZNZE N8 L
Joap & 39, Wilcoxon f7E 143 & OY Ansari-Bradley # E1E TH W 2 FHEAEIEBRZ & D4 712880V T-0.5
DFENMZ BN, ZNEITH L ERERBBF LN ST-OT, 0.5 DFIEEITHRNT &
\Z L7z, F£72, Mann-Whitney fiEik L (-0.5 OMIEA I X 720N) Wilcoxon fEIEIZ I 1T HAEEAEIEH
EEIZIEABYORKRIZH Y, LHH Mann-Whitney BREENEE72ITADO Y ¥ 710k LTl E
HIBIFE R A B 25 Z 02D, Wilcoxon FREIEIZK T 2 IEEERLBEO/F A2 WIRT 5, ZOREE,
Mann-Whitney 1 &% & Wilcoxon IEIEIC K 5K (Vv 7 RERE) 13—8T 2, 618, ¥
EDFE L S DFETKT DE & [FIRFICAT 9 72012, EE DI 95 Wilcoxon fiEIERIESI L 45
BUE O Z2Z%F 9% Ansari-Bradley fEER B AGOET 2 /3T A Y v 7L E L TDOLepage
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Fig. 29 Yearly variation of any of climate change indices.
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(T R_=2) BMEEPPIZ WD, U x v T BEREIE L, TERLT 5, ZDHA, Lepage HERM
FEL (Wilcoxon HiE B OFEHE(F 72 TE| - 1~ fF720 2 Ffl & Ansari-Bradley 1 E#t 5 B OFEHE(F 2 T
ST FHZED 2 FAEOR) IXEMEDHE EDDT, Jop(=L/5.99147 : HHEKYE 5%O FHUKRE) b IE
BOHEEH 25, 2T, Wilcoxon EIEIZIES S FEWlnEIT -T2V ¥ v TR, D/ 512
WD LT, Jw <ODBEEIT, JLepll A F 2T 2,

Table 26 (XA (HZ, &7, ) Blpy, p,, U, HERHIRT DV ¥ v TRITHERO—E %25 2
Do pylp, DETFMEDOZEICEAL T, £F0p, ZRNT, HHMICEERY v U 7IXF LA KR
HEN2, ZFOpyll oW TIE, DR DFEVIEDO Y v U THARBEN D, 2T E B O
MREICEALTEY, ML L TILAZOp, ARHTIIERET E VWO X LV IR EER
TV LIS D, HIEOZICE L IR FEOp, L RN Opy Lp Il DN TV X T OIFEI
FEAERBENRND, £FOpy Ly, BEEFEOp IO THEHOMETAD Y v 7 (R
& 0 %P O BE ) OB ERSND, FHHEOZEE SBEOEOWE 58T 50
Lepage BREDFER  (JLep) 1T FEIMED 56T 5 @Wilcoxon fEDFER (Jy) & RBEDORHEZ RS 2
L, ©Lepage 1 iE Dl SR A FEEIE D 72125 5 @ Wilcoxon fiE DG R D EZ IR ZIF TV D
LD, L, BFEDOp,DE N1l 8D [PV v 772 L) OHIEH RISy OFIE HUR
IV D 2070, HBIEOZET T D HERE (Jpap) D iep B E RIETr—2 b
b, B, FHEOEKHTIRERER U Jw, Juw) PHTHED N, EBRDO X 51Ty,
EIuw TR BT D, £z, DBIEOEICKT IMERER (pp, Joas) DHBHOIIFETD
N, XFEOp,, p,EEOX T, OBV NRBELNDETF—A LB D,

UBEHZEE L T, AFICITEBEOZE, DEHEOEB I OHEEIZOWTY YV TOFEIRIZEAL
RB IR, — K, FHEOEL LOEIEO £ L SHIEO ZOmFICE LT, EFETIL2/3 O
ST, AEHAL TR 12 OHLUE CTIED Y v o TP OFEZ RS 2503, HEfEOZEZF DS DI LT
X T OFERIFEAEIFF LI, SEHEOZEICHT DY % T OH O TOHBIFE R (Hh
) IHBEMABC T AR (MSE) ExbinTAZ LD, UBKHZBW T HLHEAEE LY U x
VT DFENTREINEL D,

HERHIBE L TEIEDETH DL L, EFELEAFTOZNENT [y 7L OMEE ED
[Py T H0 | OMBENENTI 12 FEEFEEIT 20128 LT, FEHAM TIXIEOH AL D v
OHGEB LB Z D, BIEENE v T IEENT 52 D, U x T OFEIC D D LR
BOBMIIENETORAE L BET D, SBEOAEICEL T, BEF, &%, FHEMOVWTHLOEE
TH Yy VT OFEEIIKE D ORI TR SR, FHEOE S DBIEOEDOWE % B E T 5
Lepage fRETIX, EFELAFTEUEOEB I OSDBIEOZOMEIZOWTHEMEIIOE VDL
ARV, FHNLCIEAREMEZ & S-S P E 002 5,

Fig. 30 13 = & O RBI » ERBIEEHI K T2 Vv o TIITORERIZON T L D9 O Hf %
HABZENKE L TEXD, ZRHDKIZEWT, pyLp, P¥a DG Ansari-Bradley iR EIZHED ¥
¥ o TR TR AR5 T 51200, EFADOHSZMEE L THRRLTWD, £TEAFEDp,
EHDE, pylTEEICE L TREHICABERIED Y ¥ o 72T RMSE TE 2 50, FOMET
BN R BRI R 2> © WU PN B BRI P SR E V) CI T 5, S BUE O ZEIC B L IR SEHIC A B R
B2 T, 05>1 ORI & ATHF NIBEIO VI CHURL S5 2%, BB 0.5~1 Oz L 5
MR, ZORER, SHUED £ O©Lepage MREIZKIETHEIZNZEFETRL, FHED
23 KO B D72 DO W (2% 5 @Lepage MEIZHES < ¥ % o TR e, 12 AME O 22T
5 @Wilcoxon fREIZIFK S Vv V THEEREY,, ERIEEOEE & 5,

97



14%4 000 0¢'1 [SA! 4! SL'1 S8l 000 11 [ (438! S9'1 Ire 8C'1 6C'1 [43! [43! 8C°1 1< tw

8 0 C €l €l €l 4 0 4 9 9 L € 4 4 9 9 8 < 'N

$9°0 0 ¥€0 €ro €ro €00 wo 10°0- 0°0- LSO LSO 150 860 61°0 ¥$°0 8S°0 8S°0 90 I~1- Out L1

6 L1 Sl € € € €l L1 Sl 01 01 6 4! €l €l 01 01 8 I~1- N H

SCo §S°0- 96°0- 68°C- 68°C- | Lv'E- | 800 00°1- €L°0" L6°T- L6'1- | T8I~ || €00 98°0- 50 Ly'1- Ly'1- | 09°1- 1y unu

(423 80 A 1s°¢ 1s°¢ e yee 00°L 'l 69°C 69'C Iee 0CT’¢ 6v'l 122! $9¢ $9¢ 9T’¢ 1y Xput

Sv'e LT'T 000 88’1 88’1 90°C | CI'l 000 oIl 124! vl 1€l €51 [43! 611 69°1 69°1 €81 < fw

1T Cl 0 83 I¢ I¢ 4 0 0T 4 % 6 LE 6 0l Iy Iy 144 1< 'N

6¥°0 8C°0 €0 cro cro LT°0 S0 170 0€0 0€0 0€0 €0 L9°0 (44 €€°0 99°0 99°0 1.0 I~1- Out 09

6¢ 8y 09 8¢ 8¢ 8¢ 9¢ 09 0s 43 [43 LY €C IS 0S 61 61 91 I~1- N n

010 08°0- 06°0- SO'I- SO°'I- | OI'T- || 00°0 YL 0~ LLO- [y Ol | LT || PO 69°0- 65°0- 70 70 170 1y unu

Iee [43! 960 Is¢C Is¢C 16C | ¥C'1 L0 €¢'1 [ (438! 9¢'1 68C IL'T el €6°C €6°C LOE 1y xout

000 yIl- 000 10°1- 10°I- | 91'I- || 000 Sv'1- 8¢°1- 000 000 000 000 'l 6C'1- 000 000 000 -> P

0 I 0 I I [4 0 144 143 0 0 0 0 Iy LE 0 0 0 1-> "N

000 000 000 000 000 000 SE0 000 000 000 000 LO'T €ro 000 000 ITT (1! ITT < fw

0 0 0 0 0 0 Ll 0 0 0 0 I L 0 0 € € S < 'N 19

LT0 1$°0- 09°0- 9¢°0- 9¢0- | ¥¥'0- | €C0 6C°0- SL0- 0 24l 960 650 £8°0- L8°0- 87°0 87°0 S0 I~1- Out d

19 09 19 09 09 6S 144 LE LT 19 19 09 129 0¢ £ 8S 8S 9¢ I~1- N

10°0 14N 86°0- 10°I- 10°I- | 8C'I- || €00 68°1- 9T S0°0- S0°0- | CI'0 ST0 SSI- 2% SIo- SI°0- | 0T0- 1y unu

650 SI'o 190 0 0 91°0 o'l 1$°0 86°0- 160 160 LO'1 L'l 6v°0- 29°0- 6C'1 6C'1 LT1 1y Xput

000 'l oI'l- 000 000 000 000 8- orti- 000 000 000 000 000 000 000 000 000 -> Fu

0 [4 8 0 0 0 0 14! 0¢ 0 0 0 0 0 0 0 0 0 1->

000 000 000 LT'T LT'T 0Tl Yo'l 000 000 0L'T 0L'1 181 000 (4! 000 000 000 000 < fw

0 0 0 0l 0l 9 19 0 0 6S 6S 19 0 I 0 0 0 0 < 'N 19

00 7o 81°0- £€9°0 £€9°0 190 000 Lo 16°0- €60 €60 000 81°0 050 05°0- €ro €ro 1€°0 I~1- Out Hd

19 6S €S IS IS SS 0 Ly 53 [ [4 0 19 09 19 19 19 19 I~1- N

10°0 9¢'1- €e - Iro Iro 000 611 €9°1- LTT- L80 L80 801 000 L0°0- 98°0- 9¢°0- 9¢°0- | 810" 1y unu

960 060 9L°0 wl wl 6¢'1 0C'¢ L00 YL 0- 80°C 80°C e 870 0l 790 €L°0 €L°0 L60 1y Xput

nﬁ\@ m«S\@ ..3\@ \_\E\@ M \@ 7 \@ nﬁx@ ESN@ ma\@ \_\E\@ E\@ 7 \@ nﬁ\@ m«S\@ .,3\@ \52\@ M \@ 1 \@ a5uer . wnN
TeOx IOJUIAN Jowwng Xopuy ‘we

‘sojdwies ejep g pue n

“Id “Hd pojeredas-uosess 10j sos[eue dwinf Jo s1nsay 9z 9|qe]

98



| | .
i Jw/ } |

2.0

1.0 r r iy i i :

L T M 4

oo T " ot /\/ \/
T i

1.0

2.0

B Winter  pu —Juasg

| I ol ol |
l Kanto sea area l l Ise Ba¥ l l Seto Inland Sea l
) N T N N N O M o | 1111 1 ) NN N N N N S S A N N M S Ny v |

Cho Kuma Shizu Miya Tsu Owase Toku Osaka Oka Matsue Tado Hagi Uwa Izuhara Kuma
Katsu Koufu Irou lida Nagoya Hikone Waka Kobe Tsuya Saigo Matsuya Shimo Suku Fukuo Nobe

Yol:oha A{iro On’;ae Hfima (iifu Shi;)no N?ra Mai Fuk*uyaHaTada H{ro Ii%u Sh{mi Nf:ga Mi{a

2.0 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrTrTr T T TrTT T T T TTT T 1TTT { 1T l 1T LI l LI
o L -J i
52 10 vAB£M | L\//\v\/\/\/\)\/\/\
2 0ol = t]
S 0. [ — 1 w t I
T - ' t ? T Jiep ! Jw p.  Winter -
~-1.0
=
5 i i‘ 11 ’<Iarlnol SIeal alrela 11| Jl 1 IIS? BiaY 1 i‘ ) N T I | §eltol I’;Ilalnc{ sleal | NN N N Y N N S N N S S S I v | l i

—2. Mito¥ TokeloMishfmaOh?hi Iralio Ueno Muro Sumo Hime Totto Taka Kl;II’e Oita Ko:ihi Hi{a Kago

Cho Kuma Shizu Miya Tsu Owase Toku Osaka Oka Matsue Tado Hagi Uwa Izuhara Kuma
Katsu Koufu Irou lida Nagoya Hikone Waka Kobe Tsuya Saigo Matsuya Shimo Suku Fukuo Nobe

Yol;oha A{iro Omfe Hfima ﬁifu Shi?no N?ra Mai FuﬁuyaHaTada H{ro Ii%u Sh*imi Nega Mi*/a

Summer U

&
<
9;3 1.0 JLeP l/\“J/\ | | )/s///\\i i
S s Wﬁ _
Y R B VA VA — e '

|| .
Kanto sea area \ Ise BayT T —l l Seto Inland Sea l l
) N | 11 | S I I I I I | ] I | | N I I I N I I |

_101IIIIIII - ) S S I N N o Y | 1 1
: To—{:yo Aql{a Kam;lon Izu‘ Omfe Daio B-1 Hama Sea-bGobo Osaka Hyaka Ube Oit? Uvi/ajima

Chiba Umi Tsuru Hira Suru B-B B-2 Take Jou Koma Kobe Tata Kanda Matsu Tsuru
Keiyo Dai2 Suno Ajiro Kanba Suga B-3 Tsu Shio Okino Eiga Hiro Naka Kucho Tosa

Wa;n—ou I-?on Noj{ma Ir:)u B;A Hii* B?D Cfnt MUI;O &Qﬂt Fg/ku Kfmi M%sa S;ada As{7i

J

Fig. 30 Spatial variations of jump intensity indices for season-separated py, p,, U and H data

samples(1).

99



4
5 3 J Summer H Jiep
S 2+ w i
Q 4| ¢ N A A
>
S L= AN A\
N AN
$_1 Kanto Juag \\//
sea area Ise Bay Seto Inland Sea V
_2 | | | | | | | | | | | | | | | |
' ' ' b ! '
To—hyo BuoyA Komatsu Sanbon Nagaha Oita
Ashika Hamada Oki  Fuku Kamino Sada
Hira Yokka O-MT |Imaba Kanda
3 I I I I I I I I I I I I I I I I [
s 2f Winter H Jy / .
S g LA ‘\)J/\ ¥
S N2 \ |
! Yy
= -2 ggg?rea {se Bayl . Seto Inland Sea ]
_3 | | | | | | | | | | | | | | | | |
' ' ' ! ' '
To—hyo BuoyA Komatsu Sanbon Nagaha Oita
Ashika Hamada Oki  Fuku Kamino Sada
Hira Yokka O-MT |Imaba Kanda
4 I I I I I I I I I I I I I I I I I
N 3F v+ Year H Juy Jiep 7
= 2 \;/\; )N { ]
$ ol — S ]
59 Jps V]
= —1
$_2_ Kanto i
—3} seaarea IseBay Seto Inland Sea _
_4 | | | | | | | | | | | | Y |
i ' ' ! { '
To—-hyo BuoyA Komatsu Sanbon Nagaha Oita

Fig. 30
samples(2).

Ashika Hamada
Hira

Yokka

Oki Fuku Kamino Sada
O-MT Imaba Kanda

Spatial variations of jump intensity indices for season-separated py, p,, U and H data

100



ZZEDp IO T, @Wilcoxon f7E D Jiy (&M T, ©Lepage BiE D, & Wi PITEFEI ORI L
WO A CTY v VT OFEE R L7\ OIzxt LT, M7 NI O R LAVE AL E S 5 17 HiS
TlX®Lepage BE D] plT 1 2 LEDY, HERY ¥ T OFEZRT, ZiLZ®Ansari-Bradley
TE D Jpqp DIEDOHEZAL L XIS L TERY, HUEO 23O Lepage 1 E G R MATTRE L KL L T
%o BT HIT, FEMLIVEOHA TIXOEIEOZDOEBIC L > TREINICEER Y v 7R S h
Do
HZEOUIZOWT, FHEICETHEOY ¥ 7 (Jy,) PSSR & BIHRR Rk TRl S h
Do ZHH DT TIE ey <Jw & 7Y, ©Lepage HEICI N TITY ¥ o 7 HREDME < FHA S 41TV
%, WIS C b AR OB 2 5.2 573, WEEE TIEOBIEOEDBEIC LY [0 > Jw & 78>
TUpep 1 A THZ 2HA B BT 2, UL, &RE U CEBIBIGRMEE & S ER CIED Y
¥ TR EN AN, WANEERTIIY v o I BNEE AR SRRV E W) WfERZ B &
B AREG LR R S D,

DNT, HEOWEEIZONWTHD L, SIRUERD 12 A Tidfy 3 1 fiEOMEEZ & D, Jeb 2
FOORNSVWMEE 52, HEEOZEOFBENAMIERLTWD, —F, Rilke ERETIERONIED
X UTW, RO T ey (BFFFICEW) (T-1RIEOY Y o T RH B, HRHOELRE LW,
TV, MU O BELEIRIL, 37 b R O R A & RS EEEEO BRI L T D EHERI S
Do 703, K43 TIE 1986 LRI HERT 1987 4ELARE D B =D A7 1/3 I & DEZALA D372 D /N
S TWVDEENN 5 ~-1.5 LWV EP DI SN D, ZHIFEAFEOFERNM THATHE 2 D,

AZEOWEIZOWVWTHEFLFEBEOFEHNALNDLN, RETEY ¥ TOFEENRL Y, Ry
TIXFHEICE L TRy IRk END, ZOr—ATHLNBIEOEEITY v 7TRERKE
KT ESEDLH0 (rep <Jw) (HEHT D,

RO IOV TIE, SBEOEDEEITY v THREBRHROR FICHELE T2 H00, FHHEIC
BILT, K0\ Y T OFEENHER, OEIZ L > TORBEN S, Bkl Ko TIEELE LTE
PEIZB L CIEE ADRN Y ¥ TR H D, BT HIT, FEREE T, FHMEICET LY v
T DAFEN IR R I D,

UboXoiz, B (2, %4, 4) BoOFEE (py, p, U, H) BEEHIHOWTHHmZ#E R K
WY % T ORI N BB L T 5, Fig. 31 X Mann-Kendall 82 E 12 & A H AL B EE 5,
ESEE D 7212 BT 5 Mann-Whitney fREIZ L 25 ¥ v & THREFEE yw & OBIfR B 2 W) Ky & FEIE
DB L OGO 2% & D72 Lepage MEIC L D ¥ v THREEHREY ., & DBIRZE S N Jyw &
Joep PBIR A ZRBNTR T, TIEEN TN OMREZ AT D720, FHMERREZ Iy (trend),
Juw(m — jump), Jiep(m+o —jump) LR Liz, £72, [0 PR 53w PR L H—& Lz, #FKIC
FAUE, Ik ETuws Iuk EJveps Tuw & Jrep P BIRITFURL A8 2 12T 45 B THEL S, A HEBIFREL
HRET D &9, HEFWICEVEREELEZ D, bHAUMEBTHIE, Tuk, Juws Jiep PTEIZZ L
FRERLTNE S, BIIRMEE LT, £ (5, &, ), #%8E (py, p, U, H) T2 T
FEIC =8 (g = Juw = Jrep) THEHRIND, ZOZ Lnnb, WIMBIAEREENT—H M2
- I & D) LD b 1986~1987 E TR LTV v T OREE O EF AL D,

—J7, Table 27 132 E¥ L8l (B, 4, 4) MESE (py, p,, U, H) OBERIRAEEE
p;(©) &L T DER TR A NI 9% EOF iftr TIR725 1, 52, 53 F— FIFREREKCG®), G@0),
Cs(O) DY v TN OFE R % TN Z I FEED #1256 5 Mann-Whitney f7E, 73 BB DO 72124685
Ansari-Bradley Fi%E, WM& %7 2 Lepage MEICIE S Vv & T RESE yw, Joapr JrepP T & L
TH2 5, C(t)ECOITHTHHEDEITAZDOp, B EUEEB L OE, &, E50OHER %R
SHEERHZOWTIT > TS, ZORE, Jyw PSS D03, Joap &JLep PTFFIFLD B2,
2L, e TR Tl ep DFF 5 13 yw DFF F ICEE S D, p;(0) & C(OITHT 245 TR
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Table 27 Jump intensify indices Jyw, Jyap, Jiep based on any of Mann-Whitney Ansari-Bradley and
Lepage statistical tests for all site-averaged dimensionless deviation data sample p;(t) and time coefficients

C,(t), Cy(t), C5(t) in any case of season-grouped py, p., U, H data samples.

(jump, Summer)

elm. p;(t) C.(t) C,(t) C;(t)

Sum. | Jyw | Joap | Jiep | Juw | Jvap | Jiep | Juw | Jvap | Jrep | Juw | Jvap | Jrep
py | 0.10 | 0.82|0.31]0.07| 0.88 |0.35|-0.06|-0.05|0.00| 1.26 | 0.85]| 1.04
p. [ 0.50 | -1.05 | 0.61 | 0.53 | -1.05 | 0.63 | 0.47 | -0.94 | 0.50 | -0.21 | -0.24 | 0.05
U 1.69 | 054|142 1.65| 0.62 | 1.40 | 0.81 | 0.79 | 0.58 | -1.02 | -0.24 | 0.50
H |088 | 043|043 0.75|-0.10 | 0.26 | 0.67 | -0.21 | 0.22 | -0.41 | 1.21 | 0.74

(jump, Winter)

elm. p;(t) C; () C,(t) C3(t)

Win. Juw | Jvas ]Lep Juw | Jvas ]Lep Juw | Jvas ]Lep Juw | Jvas ]Lev
py | 1.77 | -0.91 | 1.80 | 1.79 | -1.00 | 1.89 | 0.74 | -0.63 | 0.43 | -0.77 | 0.15 | 0.28
p. | 057 ]-097|0.57]0.52]|-09110.50| 0.03|-0.66|0.20]| 074 |-0.13 | 0.26
U 0.56 | 0.18 | 0.16 | 0.57 | -0.24 | 0.17 | 0.00 | 0.23 | 0.03 | -2.42 | 0.26 | 2.67
H 1.20 | 0.01 | 0.65 | 1.06 | -0.49 | 0.62 | -2.17 | 0.49 | 2.22 | 2.26 | 0.57 | 2.46

(jump, Year)
elm. p;() C1(®) C,(t) C5(t)
vear | Juw | Joap | Jrep | Juw | Jva | Jrep | Juw | Joag | Jiep | Juw | Jvag | Jiep
DPu 082 032035 0.87| 029]0.38| 0.00|-0.27 | 0.03 | -0.50 | -1.16 | 0.73
v, | -0.38|-0.52|0.19 | -0.38 | -0.63 | 0.25 | 0.00 | -0.27 | 0.03 | 091 | 0.49 | 0.48
155 021 | 1.11 | 1.84 | 040 | 1.61 | -0.22 | 1.07 | 0.54 | -2.17 | 032 | 2.16
H 155 0.04 | 1.09 | 1.62 | -0.21 | 1.21 | 226 | 040 | 239 | 1.84| 096 | 1.95

x

Unw> Joap> Jrep) WFFAHICE AT 52, Table 18 1ZH W CTHBIMRE S HXIINIC 1 L 0 L0k
UG E HEBLOGE, 5 HUEO 2T 2 Joap lZ BN TR B LD, F72, 9,(0)H D WL ()
B L TRFHICHER Y Y 7 Uuw, Jiep) WEFTIIUEE, AFTiIp, BB IOCHER (JLep
ZER<), R TIRUEREHERHZ RSN D, WBIEDZE (Jup) (L THEFOp &k, £FD
pr ERHC A (R BERICB T 2 EROEBIEOWRA) & LTHILDD, Lepage MiEDFERICITH E
DEEL TR, LL, AFOHERCldfyw =1.06, J,u =-0.49, Jo., =0.62 & 725 T, FEHED
ZIZAL TR ENTZIEDO Yy 703, SEEE L HAEOTE OZICEIT 2 Lepage E Tldkbil
TWAHZ &G, Lepage MEDFERICKITT HRUEDZDRENRL LN D,

Table 26 |ZFCfk L7=flHl # O HSIZI5 1T 2 WA ZERERHI X 2 ¥ v o 7B E O 43 HR
B EiX, WEHNICHEEBER Y ¥ IR EFEOUERFCII 2R A0 2/3 OIS T, £F0p, &
TIHZFEMA T, £FOHEETIE 1/3 MO T, FRIOUEET 12 DL EOHLET, FRIOHE
BT 3/4 MR (72720, Jiep TIE 12 OHIR) TR SHD Z &M 5, Table 26 DR LEET D,
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Fig 32 Mutual relationship among trend intensify index Iy, jump intensify indices [y and Jye, for any

of 1st mode time coefficient C;(t)

7E, WA OBE LIS, C(t), CODOHERENIFIFEBEL 5D 00, EimDI5 &
L7220,

Fig. 32 13 (2, &, ) BIEHE (py, p., U, H) %35 EOF fiffi/n H157-4 1 £ — NOR
EIERELC, (O FES MBI EB Ry & ¥ % v TS ww, Jiep PO EBRE 52 5, 7=
2L, TP B uw PHFFICAERSETND, 7 — 4 2 HHPEZOFBIC LS TR—DKIZT
oy hLTWER, ZRENOBMRIIESEAZEHIFIE 45°EHBTHEEND Z &b, #HIkEE LT
Juw = Joag = Jiep(0F <Jiep) HSIT 2 L B2 &N E D, LA T, SIS ERNHELNH
E— REFRIFREC, (O)21E, —Hmm e Em L v e LA, 1986~1987 4 LT 5 EDY ¥
TINEENDEBZZLND,

Table 28 |XHIMRI (H=Z, &7, ) [ZHHE L 9MEOKBELEEIZICRTT 5 2 v v TR
RO—EErT, FHEOZCEL T, ZhRDIBESEE (, Jw, Juw) OEICHE D X
RNDS, EUEICARD D RETEE (o & Jpas) PRIITEERENRH DL 7T —A bW ONRTEN
Do £, FEHMEICELT, MOIEDOY Y AR S D OITRENEICAFEDORNAO £ BWP,
WTAZEDBAOL, EZFEODPDO, FEHNAD@AOI & @PDO, ADY v » IR EN 5 DIFEZED
®OWP Th 5, Zoft, FHMOOMEZIEFHFICHERERBVY ¥ 7Bt &, EFEODOMEI
RAFHALDO@NAO TITHEAKYE 5% & T DA EMEOTRBIZ N2 Y v T OIFEAER R S 1L
%, Fig.29 125 2 7= HZD@PDO, XZDEBNAO, ZZDGWP (21X, 4y SR o FHEmic B
LCEDYY T, BEEOOWPIZIFADOY vy U 7RRHERD TAE L, B C&EEHMEA
Mg & 5 WA 2 & > —2A 655 Z &b, —HCY vy S OFEETERT 2 O @Y H
SrOREGXD, —F, FBEICONTE, HEHICAEERADY ¥ 7 (Jup=-1.55) =T O
A ZFEDOPNA THY, TN EAZMOTHE—DFITHD, ZOHAEIZIED 9 1 OB, p=-
121 25 %, BitofRE2 X425, Fig. 291/ LXK 912, MBSO BIEDOZEITRE W
ECHZHTNE S, BE TIEIMACAEBERDHIEOZITIZ L AR &SN\, Fig. 29 TH
72k 91T, FPEHIMICR T 2 B/ EEORFELEEIZ EHMICH T2 b0 L REWHIZH D Z &
B, SEoETAME (B oM-arEE o) 25 2, RIS, s (T AEE
D=2 b7 720,

IO ZE & S HAE D 2D W F BT D HAIA BN L R &2 2D L, L 1 R D7 —
Z1IAZZDB®WP, ®NAO BLTOPNA D347 —ATh b, Bi2HEDr —ATITEBHEDOZEDEE
MRENDIZX LT, %EDOPNA TIEOBEEDOXEDOF SN EHEOEDHFGE EEbb, £z,
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HZEO@DPDO L4FEDBAOL D7 —ATIEENEI]p=0.97 & 1 1TV, HFHA BEIEIEIREE S
i\, O E L EIEOZDmE 2 F DI TOY ¥ 7 OREHE, AEMEORE &0 ) Bl
Dy HITEEME DT B ERE R & TR W LWDHIER IR > TnE L H TH D,

Fig. 33 13/ (2, &, ) B 9 KUEE BRI U CHF 7= H i 2 B3 B 154k, (Mann-Kendall
BRIE), FHHEOEIRTT 5 Y ¥ v TRy (Mann-Whitney #R7E) 3 L OVEHIED 72 & 43 e o
KT DY v v TR ., (Lepage /) DM OMHILIRETRT . Iyg & JLep PHITORMRZ D
BB DD, Iyg & Juwd K W yw & JLep DENTITIF R Z 8 2 45 B T S 55RO ERBIR R 5
ZABND, TRDD, Iyk = Jyw = JLep PR IND, LIEB-T, HFEFE (py, p,, U, H) BEOY
B L AR, [UBEEBRREIC S — 200 - BAEm L 0 b 1986~1987 A EH & L7y v 7
DIFENTRBEIND XA ZHTNE D, WHMKELBEEORELEBITIT 10 FLL EOFE T
BENEEND 0D, V¥ TORELET HDITREITHA D,

7033, Table 29 (38 (H, &, ) Bl 9 [UEEEFEIEIZ %72 Mann-Kendall % B 12552 < fH W)
LB R R & W Opy, py, U, HEBHIXT L CTHLRBIIZ /S 72 Mann-Kendall £ & 12 355 < fi#H[H]
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Fig. 33 Mutual relationship among trend intensify index Iy, jump intensify indices Jyyand Ji., for any of

seasons-separated 9 climate change Indices(CCIs).
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Table 29 A list of all site-average of trend intensify index I, based on Mann-Kendall test for any of season-sepataed py,

pL, U and H, and corresponding trend intensify index for each of season-separated 9 CCls.

Summer Winter Year
CCI
Ink Pu pL U H Ink PH PL U H Ink PH PL U H
(OMEI 1.19 0.20 0.43 1.08 0.66 | 0.67 1.40 0.42 0.21 0.59 | 1.26 0.41 -0.06 0.76 0.81
0.29 0.37 0.59 0.79 0.23 0.25 0.78 0.94 0.31 0.37 1.28 1.47

ONPL | -0.18 | 0.20 | 0.43 1.08 | 0.66 | -0.84 | 140 | 042 | 021 | 059 | -134 | 041 | -0.06 | 0.76 | 0.81
029 | 037 | 059 | 0.79 023 | 025 | 078 | 0.94 0.31 037 | 1.28 1.47

®AO0I 0.58 | 0.20* | 0.45% | 1.27* | 0.65* | 1.12 | 1.45* | 0.52* | 0.42* | 0.90* | 0.96 | 0.54* | -0.14* | 1.46* | 1.62*

@PDO | 2.05 1.20 2.07
®WP | -1.65 1.49 -0.58
®PNA | -0.05 1.06 1.08
@sol | -0.88 -0.52 -0.99
®NAO | -027 2.00 1.19
©@ONI | -0.12 -0.08 0.13

Table 30 A list of all site-average of jump intensify index [, based on Mann-Whitney test for any of season-separated py,

pL, U and H, and corresponding jump intensify index for each of season-separated 9 CCls.

Summer Winter Year
CCI
Juw Pu pL U H Juw Pu pL U H Juw Py PL U H
(OMEI 0.92 0.13 0.51 1.37 0.79 | 0.70 1.68 0.44 0.27 0.76 | 1.05 0.72 | -0.37 1.01 1.09
0.23 0.28 0.57 0.82 0.25 0.20 0.67 0.91 0.30 0.32 1.05 1.24

@NPI | -0.25 | 0.13 | 0.51 137 079 | -036 | 1.68 | 044 | 027 | 0.76 | -0.79 | 0.72 | -0.37 | 1.01 1.09
023 | 028 | 057 | 0.82 025 | 020 | 0.67 | 091 0.30 | 0.32 1.05 1.24

®AO0I 0.56 | 0.07* | 0.53*% | 1.65* | 0.75* | 1.42 | 1.79* | 0.52* | 0.57* | 1.06* | 1.26 | 0.87* | 0.38* | 1.84* | 1.62*

@PDO | 1.42 0.63 1.24
®WP | -1.26 1.80 -0.07
®PNA | 0.39 0.75 0.92
@so1 | -0.77 -0.54 -0.87
®NAO | -0.32 1.83 1.02
@ONI | 0.47 0.43 0.39
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Fig. A-2 Comparison of yearly variations of time coefficient C;(¢t) and either simple- or multi-regression

equation-based estimates, and their scatter diagrams in case of H data samples in winter.
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