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INTERANNUAL VARIATIONS OF ATMOSPHERIC
CIRCULATION AND ABNORMAL WEATHER (II)

By Tatsupa IwasHiMA and Ryozaburo YAMAMOTO

Synopsis
Composite analyses are made for zonal mean wind and ultra-long waves with zonal wave-
numbers 1, 2 and 3, by using 500 mb JMA season mean height data. Year-to-year variations
of height field are examined, with referring to the composite height field: The extreme 1982/83
case of El Nino event shows the similar pattern of height anomaly field to the composite field for
SOI<—1.
To investigate dominant periods and their relationship of the variability of general circu-
lation and SOI, spectral and cospectral analyses of SCI, Zonal index (ZI) and index of Polar
vortex intensity (PVI) are performed as the first step.
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Fig. 1 Latitudinal distribution of zona! mean height (HD) and wind (UD)
composited for {SOI|>1 of four seasons (JMA 500 mb data during the
years 1946-81)

OB AEEHE KB PHMBRELT — 2 OHEBERRICK > TRE Lk, Bo0bn kb, XOEHH
i BT 500mb 7 — 2 2 HNT, FRIL L7 SOl #EOBD TR M- 2884 (ISOI|>D o
BERED SHIRVEEE - WEEEZHEICRD e (Fig Do FEH KL > TEPRE TN, HEES
12, 30°N XDETIHE SOI i, HFEHRL 30° N DLohE&E TIRE SOI oA MBAELE-TW
3o TRHLEFREALEBEKENE S o7& XT3, 30°N FEASICLCERENTREE R LR
L, MERENTIRTHIT Z2EAICH S, ChCHE U THRBSRFAROBRENGEH 5 &, 40° LIFED
ERERNTHRRSEHASEIEAICH 5. BRETIBIRAE ) ARDERLDS (Ehn) ¢34
Rt 2, AREOCHRPEHERICIZIEZEALESRHEE. LLL, Thi3BEI 07 20 5
Kdtco 2T, HBREBERHBERTERON, ARBESTREL—ELTWEDT, &K - BE
5°X5° BF NMC 7 — 2 b SRR IS HIR L2 RO THET 5 (Figs. 2, 3), MEHMBANLOOTEFED
BESEEDX ) ITEBRMICRIE > T AEISRONEH, 2EDBLLDODHEMBZ—K LTS ELT
Lo ZF@ SOI H - ERHICHIST 2 RERICIE, FRECBOTHERBBERICR SN, EHMIC
13, AREREERALYE SOI HICiisy » TEOBICABEL, & SOl icid#E: -~ Clt~BEiT 5 &

__..2_



iR - TG REAFEBEOE «ZBHERERR (D) 477

HD

— 50l 150041
850 MB n 50 MB 200 M8
L WINTER WINTER m WINTER
T T T T T 1 T T T T T 1 ] LI
2 T ] w1 ] af
= = 1 o = E 0 E
F R = N 7 "
- ~ ] -za?\/ﬁ\/' - ]
M R T T T T T o Lt
2 30 49 56 60 10 g 9 2 3 4@ S0 60 70 B0 90 2 30 40 5S¢ 60 76 80 90
. SPRING . SPRING o SPRING
Y T T T T T 19 T T T T T <4 1 T T T T
Pl S —~ r 4’4t 1
ot N N N b T
-~ L N \/\ /./ - L~ ~ o -
N - _
-1p ) 1 i ! 1 11 -1 1 L | 1 I 1 -2 L Il i L 1 L
W3 40 S0 66 70 o6F A 3 40 S0 60 70 66 9o 2 3 4 S0 56 70 80 %
. SUMMER . SUMMER . SUMMER
e e e B L e e N =7 L
B=,\—_’;‘_‘/~/H e -"" = < - g:"’ -
-1 1 1 L L i 1 -1p | 1 L I i { -19 Il I Il | | L
WON W Se 60 1 60 9 2 3 40 S0 60 10 80 98 WO 48 S0 60 10 80 90
. AUTUMN . AUTUMN o AUTUMN
BT L 1y LI 19— 1
bl T [ NV -
) A I S SO I | I S N DO BN S| IO IS N B B
%3 40 S8 60 70 60 98 % 30 40 S8 o0 70 69 90 % 3 40 50 60 10 80 9
LATITUDE (°N) LATITUDE (%N LATITUDE(®N)

Fig. 2 Latitudinal distribution of zonal mean height for |SOI|>1, derived from NMC
850, 500 and 200 mb data during the years 1963-79
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Fig. 5

Latitudinal distribution of zonal mean height and phase-angle of ultra-long

waves with wavenumbe (WN) 1, 2 and 3: Normal values and deviations of
composited values for |SOI|>1 in winter
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Table 1 Correlation coefficients between SOI and spherical harmonic amplitude of
500 mb height anomaly |H | (x100)
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8 16 -9 5 2 16
0 19 | -28 15 -1 | -19
|2 5 | -27 11 1| -17
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|6 12 0 | -15 12 8
8 12 0 9 -2 18
0 -10 | -31 -3 -4 14
x| 2 -18 | -16 16 -1 37
= -15 2 30 | -24 0
ale -8 | -5 24 | -25 1
8 3 -6 29 | -18 20
0 -2 10 -6 2 27
_l2 22 7 1-13 | -1 5
=4 -9 19 | -26 14 1
56 10 | -25 |-16 | 16 4
8 35 1| -13 17 9
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Sea Surface Temperature over Eastern Pacific Equatorial Region (Eq.:180°-50°bl)
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Southern Oscillation Index
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(Adapted from Grosswetter, Vol.22, No.2, 1984)

Fig. 9 Time series of SOI and the sea surface temperature averaged over the
longitudes 180°-85°W along the equator from 1980 to 1984
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Fig. 10 Season mean 500 mb height from the 1981/82 winter to the 1984 autumn.
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Fig. 11
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Fig. 13 Examples of 500 mb height and anomaly fields of the | SOI|>1 winter.
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Table 2 Surface air temperature anomaly in the northern, central and western parts of
Japan in the winter (Dec., Jan. and Feb.) and summer (July and Aug.) seasons
(adapted from Kurihara!®)

Winter (Dec.,Jan.,Feb.) MeanSurface | Summer (July,Aug.) Mean Surface

Air Temperature Anomaly Air Temperature Anomaly
Year Wd CJ NJ WJ cJ NJ
1951 -0.7 -0.4 -0.3 -0.6 -0.2 1.1
1953 1.3 0.7 0.4 0.0 -0.9 -0.5
1957 0.3 0.7 1.1 -0.3 -0.4 -0.3
1963 0.2 0.3 0.7 0.2 0.2 0.0
1965 0.2 0.2 0.2 0.2 -0.6 -0.8
1969 -0.4 -0.5 -0.9 -0.1 -0.3 -0.5
1972 0.9 | 0.9 1.6 -0.7 -0.3 0.6
1976 -1.5 -1.2 -1.8 -0.9 -1.5 -0.8
1982 0.3 0.7 0.8 -1.2 -1.0 0.4

WJ = Western Japan : Osaka, Shionomisaki, Hiroshima, Fukuoka, Miyazaki
CJ = Central Japan : Niigata, Wajima, Nagoya, Matsumoto, Tokyo
NJ = Northern Japan : Wakkanai, Abashiri, Nemuro, Obihiro, Asahikawa,

Sapporo, Hakodate, Akita, Miyako, Sendaf
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SHHEER E Wb 1982/84ED Ty« = — = s BRESLIBUELEDT — 2 BMLT, HB LR
Keic, SOI ZA5EUCA RIBINTOE « OEBNC DV THRE Lo

RSBSOS RBITNC K - T, BECEEERKRSEINZ, HltoBEERRE 1D, 40°
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