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Abstract

Changes in precipitation distribution associated with a surface temperature rise in the late
1980s, which accompanied a climatic regime shift, are investigated using Automated Meteorolog-
ical Data Acquisition System (AMeDAS) data of the Japan Meteorological Agency, and their
relations with the variability of surface pressure patterns are revealed. After the temperature
rise, the frequency of winter monsoon pressure patterns did not decrease. According to the clas-
sification of pressure patterns, long-term variations of surface pressure pattern frequencies
showed negative relations between the winter monsoon and high-pressure patterns before 1992,
which subsequently changed to the negative relations between the winter monsoon and traveling
low-pressure systems. After the temperature rise, in years when low-pressure patterns pre-
vailed, precipitation increases were observed in western Japan due to low-pressure systems
traveling over the Pacific coast, and in wider areas from central Japan to Kyusyu areas due to
low-pressure systems traveling over the Sea of Japan. Recently, the frequency of stationary front
patterns has been increasing with precipitation increasing in the Setouchi area of western
Japan. In years with a warm winter, precipitation increased in wider areas of the Pacific
coast to inland areas of central Japan. In cold winters, low-pressure systems traveling over the
Pacific coast decreased precipitation in central to western Japan. However, after a temperature
rise, low-pressure systems traveling over the Sea of Japan decreased precipitation at the coast of
the sea of Japan from central Japan to Hokkaido.
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Fig. 1 a) Long-term variability of surface temperature
averaged at 15 stations of the Japan Meteoro-
logical Agency (JMA), and b) the same for PDO
index. Broken lines indicate the “Regime Shift”
identified by Hare and Mantua (2000).

ZPACBELTwD eI HiEdbH L, LEFIEH,
(2010) IFMESUEMEHBIZHE D IHERTOLM LT
TR T 2 B0 L, 1980 -4 LLBE o S8 A 4 34
& PNA (Pacific-North American pattern) -
WP (Western Pacific) & \Wo7257Latx7 ¥ 3
YR E — ¥ DTN ARG AR AN ) &
MHTWAEZ L DORMMEMEZIEHL T b, $72,
e iZ 20 (2012) 13 S 8 o IR 12 S A 5
B AT ISEBE D PDO B OF 4 LT & A
BLREREHBEILEERL TS, D% H 1980
FERBLEOL Y =4 - 7 ME) HilRICE -
T, BRAAR - AR IC RIS B REBIBRHETL O
ORI EILAVEL, TERBRH SN TE 4
Fokm i & SUERER O BIRATR & S ZEL T
WAHTREENE Z b s,

— 187 —



PER D BEAR B AT O BYIAEATIE, B 0%
MEBLETLLOICALTEOT -5 2FHL,
1980 FER DT 205 & L2 b oh% v (AARE
B L, TNHVEEAAL S 7 ) Hb s A S B P
132014 4 4 H 1 B3R, 2ET 156 »Frd 5),
LA L, BIZIEAROSERE SRk B SAA
HWIRIHAF L 72 LRGSR 2D & 912 EI -
1%, 2013), B E O I A 124TE O Rk
BLICR X 8% NUTT 720, ZREBEEOF—%
DA TIERBUHBERL O REEIE Uz
MR DAL Z#mT 5 2 DL V. RBTD
HIFAG BN > A7 24 GBRRT 2 ¥ A) 131974
ESBE L, 4ER 1300 #15T 30 EMED
F=IREHINDODOH DL, FIT, AWIFETIE
1980 LRI EL LY —24 - 7 DR
I AMICEHL, ZOnHiE TRITLERER O
BE & ZITHE ) KRS AED L9 ITELL7:
PRSPPI Lz X512, TORARIEVPAE
fEDZAL L 72 70 20 TREFE & N2 FEAIF DO REK =55
i & ST BLER O BIR2DS, HEkOWERHR (Bl 2
1, MR, 1991) L EDEH IR L EHEEL
720

II. F—423&UHERFE

T A RIE 1974 E BB S, BET
FAENCH 1300 A TR L, 304507 —
FHERIN TV D, JEEERIF ISR S8
WET D% AL FEE, #HHBICALE L Tw 575
TAYADT—F ZiGHT 52 & TILEED &
Y OD/NERBMATr — VOB L 7%
%o ARWFZE O N HA 1L 1980 ~ 2012 4 D4 F
L7z 22T, AFLIFHIH 12 A5 44 2
HETEL, BI21E 2012 4E4F L 13 2011 4F 12
H1H~201242H29HE R b, T— % O
FEIZ A AT 0.1C, BEKE 7S 1 mm/day TH 52,
Bk AT IS 7 - T, —4Fo /K H#hs4
Z£90 A (FI4EI1Z 91 O) T 6 AL (6.5%)
S L7 AE R RIIAE L L, db# 30 BELLAL <M
EMRSEDTOMEEZ RN L2, ZOKE, 2H
1D T—5 (2) %o THRKES A%
JER L7z AICBILTdH, [ U TR PSS

45°N

40°N

35°N

SON 130°E 135°E 140°E 145°E

® Precipitation + Temperature
© Precipitation
O Temperature

2 RN G . B AR & R K R B R
USERINEY Y S SIS N ES R R b

Fig. 2 Distribution of analysis points. Black, gray and
white circles indicate precipitation with tem-
perature, precipitation only, and temperature
only observation points, respectively.
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Fig. 3 Year-to-year variability of winter temperatures
averaged at 544 of AMeDAS from 1980 to 2012.
Black square, black circle and black triangle
indicate Warm winters, Cold winters, and Cold
winters in warm period, respectively.
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Fig. 4 Area map used to define types of
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Fig.5 Year-to-year variability of surface
pressure pattern frequencies.
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Table 1 Numbers and appearance ratios of each pressure pattern in the periods 1980-2012,
1980-1988 and 1989-1997. Number in parentheses indicates the percentage (% ).
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1980-2012 1980-1988 1989-1997
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Pacific coast low pattern 9.30 (10.3) 8.78 (9.7) 8.22 (9.1)
Japan sea low pattern 8.55 (9.5) 11.56 (12.8) 9.33 (10.3)
Coupled lows pattern 7.15 (7.9) 7.56 (8.4) 7.67 (8.5)
Primorskiy low and East low pattern 2.15 (2.4) 1.22 (1.4) 3.00 (3.3)
High-pressure pattern 18.48 (20.5) 22.56 (25.0) 18.89 (20.9)
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Fig. 6 Differences in sea-level pressures between 1980-
1988 (cold period) and 1989-1997 (warm period).
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Fig. 8 Winter precipitation anomaly from the winter precipitation average during 1980-2012 in cases of a) Pacific coast
low pattern, b) Japan sea low pattern, ¢) Coupled lows pattern, and d) Primorskiy low and East low pattern in
the years of prevailing low-pressure pattern.
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Fig.9 Percentages of accumulated precipitation on
days with a stationary front pattern to winter
precipitation for the periods in a) 1980-2012 and
b) 2003-2012.
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Fig. 10 Percentage of accumulated precipitation
amount in cases of a) Warm winters, b) Cold
winters, and ¢) Cold winters in warm period
to the winter precipitation average during
1980-2012.
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Table 2 Numbers and appearance ratios of each pressure pattern in normal years (1980-2012), warm winters,
cold winters, and cold winters in warm periods. Number in parentheses indicates the percentage (%).

Cold winters in

1980-2012 Warm winters Cold winters .

warm period

Winter monsoon pattern 42.12 (46.7) 33.50 (37.2) 48.00 (53.0) 47.75 (52.9)
Low-pressure pattern 27.15 (30.1) 28.25 (31.4) 25.50 (28.2) 23.25 (25.8)
Pacific coast low pattern 9.30 (10.3) 11.75 (13.1) 7.75 (8.6) 8.75 (9.7)
Japan sea low pattern 8.55 (9.5) 8.25 (9.2) 9.50 (10.5) 7.75 (8.6)
Coupled lows pattern 7.15 (7.9) 6.75 (7.5) 7.50 (8.3) 550 (6.1)
Primorskiy low and East low pattern 2.15 (2.4) 1.50 (1.7) 0.75 (0.8) 1.25 (1.4)
High-pressure pattern 18.48 (20.5) 21.75 (24.2) 15.00 (16.6) 16.00 (17.7)
Other 252 (2.8) 6.50 (7.2) 2.00 (2.2) 325 (3.6)
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Fig. 11 Precipitation anomaly from the winter precipitation average for the 1980-2012 in cases of cold winters (left)
and cold winters in warm periods (right) in each pressure patterns, such as Winter monsoon (a, e), Low-
pressure (b, f), Pacific coast low (c, g), and Japan sea low pattern (d, h).
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