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FLUCTUATIONS OF THE ATMOSPHERIC GENERAL
CIRCULATION AND ABNORMAL WEATHER (I)

By Ryozaburo YAMAMOTO

Synopsis
Distribution of anomaly of monthly mean air temperature in January is discussed, relating
with the large-scale feature of circulation in the atmosphere. It is shown that the characteristics
of the ultra-long waves which represent the large-scale flow pattern have good relationships with
the pattern of temperature anomaly. Year-to-year variation of the ultra-long waves in recent 24
years shows that the amplitude of wave of wavenumber 2 has a tendency of increase at 40°N and
that of decrease at 60°N.
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Fig. 1 Monthly mean surface air temperature of January at Kagoshima (31°34’N, 130°33’E)
and Sapporo (43°03'N, 141°20’E). Full line parallel to the abscissa is the mean
temperature over the whole period of observation, and the broken lines show the
ranges of the deviation equal to the standard deviation or the twice, respectively.
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Fig. 2 Hemispheric distribution of the deviation of January surface air temperature from
the normal value (1931-1960), in the unit of degree centigrade. Area of negative
anomaly is shown by shade. These maps are reproduced from those issued by
Berlin Free University!?,
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Fig. 3 Year-to-year variation of latitudinal distribution of the
amplitude and phase of zonal harmonic components of
the surface air temperature in January, in the unit of
degree centigrade and degree longitude, respectively.
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Fig. 4 (2) Relationship of the phase difference between the first harmonic
(WN=1) of sea-level pressure and that of surface air temperature
to the former, in the unit of degree longitude.
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Fig. 4 (b) The same as Fig, 4a, except for the second harmonic (WN=2).
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Fig. 4 (¢) The same as Fig. 4a, except for the third harmonic (WN=3).
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Fig. 4 (d) The same as Fig. 4a, except for the fourth harmonic (WN=4).
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Fig. 5 Relationship of the amplitude ration of harmonics of surface air temperature to

that of sea-level pressure (degree centigrade/mb) with the meridional shift of the
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IITE : KEKEROEBLRELAR (1)

4. BREORERIE

521

REAKRBRD <2 -V OEBT RT L2001, BREO IHEHLT 5L, ERHNR Y KBEHESTH
prki, ERLEFRTHS. TORKNEMNL LT, BEEO BEELETRT. Fig. 6 ofiv X

Uik, 1 Fo A 500 mb HER O HKFELH O R
40°N, 60°N {2513 2 3% WN 221 526 4 2 COIRIE & frdio
1946 55 19694 THO U EFO ETH 5. KER B L
VBRI, SHIEOBBITIEE RLTwb, FEHED, £
LDk OEBRALDOLNLH, Bl ofE, BHE2E
L U3 ORBOEHHEETH %,

SHEBBTFHITOWTORHEZELE#H 22 L, BH 1l o
iEit, 40°N {TniT, 1951 EED LHEPOBICH Y, BT
12, 1951 EEDED 2/3 1% THHTWh, LL, 60°N [T
BTk, 1953 480 RAMD HELIE, 1960 sEEH O MR/MA
FTRED L Tnicds, BERHML, 1953 EEHDE*BL T
Wb Mo oMk, 60°N ¢ix, 40°N &, b5
PEVZEFEAEZTELERRDILHELNTH S,

B¥ 2 ORIEAS, 40°N & 60°N ik, #hFhigmids
VORI D 5 HHHBITRIN TN S, 1950 48], 40°N &
60°N Tz n# 50 gpm, #5120 gpm TH » 2O A, FET
BREL I 80gpm Lk oTwnd, W2 DfMHOTIE,
b VEETR L,

BH3 O RIED BFELELR, BE20I5REFLLFZN
&3, 1960 4E % Tit, 60°N L 40°N kit & ofmstd v,
FRUBRDLARLAZEAS O 2. BH 3 OfiHOE
i, BE2LABRTHEVENRLTVEV,

S. #& E

RESZ0IML LT, 1HoBFyMEk BEAG L, HE
[REAMPLEZONZBER L OFIGIKOWT, EABEHIT
EIATHR Lo Z08E, RORERKBORIICET TR
%, BREEOMBHOEET Z2ONEETH 2HENTINT.
BRECIIFROAREDO L DL LT, AHICERNFESN
KHEHKD L) ERBTFOLNBH, Zo 1HE LT, 500mb
EEHEEPOROON-BRBOBREENER LT BED
BELAELERE LT, B2 oFiEs 40°N T8k, 60°N
TRBEVOBERIZS 2ELR Lo

St 23

PersEaenr)

anrceen)

PaasEacy

g T [ 6%

Year-to-year variation of the
zonal harmonics of monthly
mean 500 mb geopotential in
January at 60°N and 40°N.
Thick lines show the 5-year
running mean.

COWRERLFF 27 -2 ORBIONVT, HBBIEE, KERFEOENRD o mBLrHE L CHELE
Fo XEHEDOE W, HMEBAERBEH#E L % —0 FACOM 230-60 |2) - Th X Hice T OWRIETE

HOPREFRBILLI>7cd0TH 5,



522

1)
2)
3)
4)

)

6)

7)
8)
9)
10)
11)

12)
13)

14)

15)

EAMKREFERE 14 5A (H. 46. 4

g & X #

Miyakoda, K.: Experimental Extended Predictions with a Nine-level Hemisheric Model, Monthly
Weather Review, 97, 1969, pp. 1-76.

Adem, J.: Long-range Numerical Weather Prediction Experiments, WMO Technical Note, No. 66,
1965, pp. 138-140.

Lorenz, E. N.: Three Approaches to Atmospheric Predictability, Bulletin of the American Meteoro-
logical Society, 50, 1969, pp. 345-349.

Burger, A.P.: Scale Consideration of Planetary Motions of the Atmosphere, Tellus, 10, 1958, pp.
195-205.

Rossby, C. G, et, al.: Relation between Variation in the Intensity of the Zonal Circulation of the
Atmosphere and the Displacements of the Semi-permanent Centers of Action, Journal of Marine
Research, 2, 1939, pp. 38-55.

Teisserenc de Bort: Etude sur I’Hiver de 1879~80 Recherches sur la Position des Centres d’Action
de ’Atmosphere dans les Hivers Anormaux, Annales du Bureau Central Meteorologique de France,
part 4, 1881.

Winn-Nielsen, A.: Preliminary Study of the Dynamics of Transient Planetary Waves in the
Atmosphere, Tellus, 13, 1961, pp. 320-333.

Eliasen, A. and B. Machenhauer: A study of the Fluctuations of the Atmospheric Planetary Flow
Patterns Represented by Spherical Harmonics, Tellus, 17, 1965, pp. 220-238.

Iwashima, T. and R. Yamamoto: A Method of Separation of Ultra-long Waves in the Atmosphere
into Quasi-stationary and Transient Parst by the Time Filters Journal of Meteorological Society of
Japan, 49, No. 3, June 1971, pp. 158-162.

SEFTHE  SHTREN (LB), EMTFH =m0 — b, No. 11, [ 46. 1

Murray, R. and P.R. Benwell: PSCM Indices in Synoptic Climatology and Long-range Forecasting,
Meteorological Magazine, 99, 1970, pp. 232-245.

LE%— BEORRBRM L ZOKUEMTHT 7 = A/ —, No. 11, i 46. 1, pp. 73-94.
Scherhag, R. et. al.: Ergebnisse des Synoptischen Dienstes, Meteologische Abhandlungen, Band 34,
44, 53, 63, 78, 92 und 101, 1963-1969.

Murray, R.: A Note on the Large-scale Features of the 1962/63 Winter, Meteorological Magazine,
95, pp. 339-348.

BEEN: 7ey*r s BRIERO2WT, RMFH® 77 =%/ —F, No.l1l, i 45 1, pp. 111-
131.

— 10 —



