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Fig. 1. Map of northern Japan, which consists of Hokkaido and the Tohoku
region.



Table 1. Correlation coefficients between each possible pair of monthly mean

temperatures in the last 13 years (from 1999 to 2011) in northern Japan.

Shaded boxes indicate statistical significance at the 5% level or better.

Jan
Feh 051 Feh
Mar 014 .44 Mar
Apr —011 0o 053 Apr
My 023 020 027 022 EW
Jun 041 008 =53 —0.51 —027 Jun
Jul —(0.06 —0.05 —012 —018 —0.07 017 Jul
Aug 021 -0 =051 =083 -4 056 042 Aug
SER 021 014 —.34 —0.57 —.45 062 0465 .84 oEp
Ot 002 —010 013 —012 —(1 65 025 025 033 035 Ot
Mo —0.25 —0.02 =043 —0.44 —0.05 045 —0.03 015 013 0o Mo
Dec 016 017 017 —0.33 015 020 —0165 011 018 Q.00 045




Correlation coefficient

0.8

=== April-June ——April-July — April-August = == April-Sept

Fig. 2. Thirteen-year running correlation coefficients between April and June,
July, August, and September monthly mean temperatures in northern Japan
from 1950 to 2011. Values are reported for the year that is the midpoint of the
13-year period. Broken horizontal lines indicate a significance level of 5%
where the correlations exceeded an absolute value of approximately +0.6.
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Temperature deviation

Fig. 3. Time series of the separate monthly mean temperature deviations in April
and August in northern Japan, and the 13-year running correlation coefficients
between these two months during 1950-2011. Only those few correlation
coefficients greater than 0.6 or less than —0.6 (horizontal dashed lines) were
significant at the 5% level.
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Correlation between NJtemp(Aug) and 200u(Aug) 1998-2011
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Fig. 4. Correlation between northern
Japan’s temperature deviation in August
and the 200-hPa u-component of wind in
the same August from 1998 to 2011, and

the normal u-component wind in August.
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Fig. 5. Correlation between northern Japan’s
temperature deviation in August and the 850-
hPa air temperature in the same August from
1998 to 2011.
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Fig. 6. Correlation between northern
Japan’s temperature deviation in August
and the 200-hPa u-component of wind in
April, from 1998 to 2011 (dashed
contours and shaded areas), overlaid on

the normal u-component distribution of
wind in April (thin solid contours). Fig. 7. Correlation between northern Japan’s

temperature deviation in August and the
850-hPa air temperature in the preceding
April from 1998 to 2011.
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Fig. 8. Correlation coefficients between the surface air temperature deviation
in August in northern Japan and the 200-hPa geopotential height in the
preceding April, from 1998 to 2011. Shading indicates correlations significant
at the 5% level. Dotted lines indicate the EOF analyzed area from 20° N to
70° N latitude and from 0° to 140° W longitude.



Table 2. Correlation coefficients between each PCs in April and August in last 13
years (from 1999 to 2011).Numerals in parenthesis indicate proportion of variance

(%).Shaded boxes indicate statistical significance at the 5% level or better.

ALgust
PC1015.3) PC2i14.6) PC3013.52 P57 PS589
PC129.2) 013 —0.03 0.45 024 -0.11
. PC2013.8) 0.21 —-0.33 -0.78 —-008 0.43
::% PCai11.22 -0.11 0.53 —-0z2 0.42 —0.0%
PC4010.2) 013 0.43 —0.47 023 017
PCal7 .0l 01z 0.42 012 0.60 -0.z20
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Fig. 9. Time series of PC2 in April and PC3 in August at the 200-hPa level. The
solid white line indicates the 13-year running correlation coefficients
between PC2 in April and PC3 in August, and the dashed white line indicates
the 13-year running correlation coefficients between temperatures in April
and August in northern Japan.



(a) April 200hPa height EOF2 1979-2011
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Fig. 10. (a) EOF2 in April, and (b) EOF3 in August on the 200-hPa height field from
1979 to 2011. Unit is m.



(a) April regressed ZOOh u-— component PC2 1979-2011
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(b)August regressed 200h u— component PC3 1979-2011
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Fig. 11. Regression of (a) the PC2 time series of the 200-hPa height field in April
and (b) the PC3 time series of the 200-hPa height field in August against the 200-
hPa u-component field.
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Fig.12. First SVD mode of FMA (February- April) 200 hPa height and SST for 1979-2011.
a) Heterogeneous correlation map for 200hPa height of mode 1,
b) Heterogeneous correlation map for SST of mode 1.



Fig.12. Second SVD mode of FMA (February- April) 200 hPa height and SST for 1979-2011.
c) Heterogeneous correlation map for 200hPa height of mode 2,
d) Heterogeneous correlation map for SST of mode 2.



(e) Timeseries, SVD1:r=0.95 SVD2:r=0.86 FMA

3.0

A ¢ \t‘ _ ﬁ
"l. ; / Z 'I'+1. ;J A
f; '."'/i N .
i
2.0 - + '
—_— 700 2 === 55T 2 ==7200 1 == 55T 1
-3.0

Fig.12. First and second SVD modes of FMA (February- April) 200 hPa height and SST
for 1979-2011.

e) Time series of the normalized expansion coefficients for 200hPa height (white solid
curve; mode 1, black solid curve; mode 2) and SST (white dashed curve; mode 1, black

dashed curve; mode 2). Thin solid and broken lines indicate the average from 1979 to
1997 and from 1998 to 2011 of mode2.



Fig.13. First SVD mode of JJA (June-August) 200 hPa height and SST for 1979-2011.
a) Heterogeneous correlation map for 200hPa height of mode 1,
b) Heterogeneous correlation map for SST of mode 1.
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Fig.13. Second SVD modes of JIA (June-August) 200 hPa height and SST for 1979-2011.
c) Heterogeneous correlation map for 200hPa height of mode 2,
d) Heterogeneous correlation map for SST of mode 2.



(e) Time series, SVD1:r=0.89 SVD2:r=0.86 JIA
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Fig.13. First and second SVD modes of JIA (June-August) 200 hPa height and SST for

1979-2011.
e) Time series of the normalized expansion coefficients for 200hPa height (black solid

curve; mode 1, white solid curve; mode 2) and SST (black dashed curve; mode 1, white
dashed curve; mode 2).). Thin solid and broken lines indicate the average from 1979 to

1997 and from 1998 to 2011 of model.



(a)

Time—Lat cross section along 140E, 200u, 1984-1997

(b)

Time—Lat cross section along 140E, 200u, 1998-2011
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Fig. 15. Tine-latitude cross section along 140° E for monthly mean 200 hPa
u-component from 1998 to 2011. Contours indicate wind speed (m/s) and
shadings indicate standard deviation (m/s). a)1979-1997, b)1998-2011.
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(a) April regressed SST by 200h PC3 August 1979-2011
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Fig. 14. Regression of the 200-hPa PC3 in August against the SST anomaly in (a) April
and (b) August.



