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Chamcterzstzcs of General Circulation over the Northern
Hemzsphere during the Winter 1959 in Relation

to the Abnormal Weather of the Far East.

; Shyue-Yih Liao
Abstrac_t

"
The present work is 16 demonstrate the reason of the severe cold in January

and the abnarmal warmth in February of the Far East during the year of 1959
and ifs felatwn with “the geneml circulation af tie atmosphere over ithe I\oﬁhem
Hemisphere,

The average temterature during the month of Felrvary was above normal in
many parts of China and Japan. About 81 stations in Jepan and 20 stations in
Taiwan (Table 1), their averages in February had broken their records.

Figure 10 showing the general circulation of I\’a?them Hemisphere in February
1959 has four waves along middle latitudes. Negative anomalies were Jound af
polar tegions and in teverse case positive anomaiies were found along middle
latitudes, Under sz;'ch circumstance, the wesieries dv_'aund the polar regions are
comparatively weaker than normal and contracted there ring area. The zonal index
of temperate latitudes in Northern Hemisphere was 17.3mjfsec which was 2.9mfsec
above normal. The features om the disposition of the system obviously give a clear
bicture of Righ index as it is indicated in Figure 10.

The area of negative anomalies i souwthwesiern Ching on 500mb. level
associated with a trough extending from Tibet southward to the Bay of Bengal.
On the east side of the trough strong southwesterly flow carried the warm tropical
air across the Coasts of China and Japan. It appears {o be a leading warm source
of ‘the troposphere. In addition to these thermal advedion, the anticyclowic wvorticity
of lower latitude is also transporied northward and creais the dynamic anfii:yclagenesis
in the vicinily of Japan. Such warm advections and Anficyclogenesis considers as a
maln cawse regarding the weakening of the trowugh along Asia Coasts and brings
high positive anomalies over Japan and Central Pacific. The abnormal warmth in
February of the Far East were enhanced by the anomalows flow wmoving from the
southeast to rear parls of the regicn where shows high omomalies over Japan and
Central Pacific. :

In fanuary 1959, a sharp decrease of lemperalure experienced along the
Coasts of Chine (Figure 4), Many stotions in the Far FEast reported with records
of lowest temperatures due to the outbreak of severe cold waves during the middie
of the month.

In Janwary 1959 (Frgure &), there are four waves appeared in the middle
latitudes on the chari of Northern Hemisphere at 500mb. level of atmosphere.
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Positive height anomalies were found over the polar region. Inlense wave ridge
builid up over the western Siberia and a deep cut-off low developed side by side in

 the Sea of Okhotsk. They plaved the principal voles in the drama bf the outbreaks
of severe cold winder i January in the Far East.

The axis of the strong Westeries (or the mean jet) has a north shift and this
corvesponds to a sudden increase of lemperature during the late of January 1959
under the synoptic wwestigation of this paper. The reverce case will be frue.

I conclusion, the abnormal weather in the Far East was generally associated '
with the changs of large-scalé circulation and the existerice of the presistent
anomalies in the cerigin regions, but not to any local weather condifions resiricled

to the Far East. -
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Table. 1. Abnormal surface temperatures (°C.) during the winter 1959.

A. Hot Weather

Monthly i Year
Station average Normal Anpmaly X;ez.ig of ( records) Remarks
. (Feb) xED atart
23 5 12.2 10.5 + 17 14 (1943) \
R 13.5 12.3 + 1.3 13 (1947)
# 7K 17.2 15.3 Y 17 (1943)
* U E 17.6 15,3 + 23 56 (1903)
= E 17.1 15.1 + 20 63 (18973
= P 16.9 14,9 + 20 22 (1938)
= 17 ©17.9 16.4 + 15 24 (1936)
oK 17.9 16.6 + 13 13 (1947)
o th 18.3 15.9 1+ 24 63 (1897) ‘
5 A 16.9 15.1 + 18 18 (1942) N
1% }% 2000 160 Y 63 (1897) ) Warmost Febreary of record,
W OE 8.7 6.6 + 21 26 (1934) ‘
# % 20,7 19.2 + 15 20 (1940)
* = 20.1 7.6 4+ 25 12 (1948)
N 2L ‘B8 205 17.3 + 3.2 63 (1897)
o i 21.2 197 |  + 15 59 {1901)
= HE 223 19.3 + 80 28 (1932)
-+ e 226 203 -+ L6 20 {1940)
i i 03 189 + 1.4 16 (1942) )
i85 % 23.2 20.7 + 25 63 (1897) ‘
¥E Erio 19.3 ‘ 17.6 -4 1.7 49 (1911) Tqualled warmest February racord
B bkl 6.4 5.2 4+ 1.2 7 (1953) Second warmest February.
2 g O 16.2 14.9 + 1.3 49 (1510) Do .
= i —1.2 —1.4 + 0.2 11 (15a4) Do )
I i {(Mar.) 2.4 1.0 4+ 1.4 11 {1944) Secend warmest March.
¥ O£ M |(Mar.)l17.9 14.9 +. 3.0 49 (1910) Third warmest March.
Abselute : Year
Station maximum Date Yea:g of ( reeords) i Remarks
temperatures Teey start
Hs 7K Z8.4 14, Teh, 17 (1943)
= Jan] 315 . 15, Feh. 63 (1897} }Warmest record
% ok & © 2838 16. TFeb. 13 (1947) ,
Hr ] 29,3 14, Feb, 22 (1938) Equalled warmest records
OB R " 25.6 14, Teb. . 59 {1910)
w i 28,3 16, Feb. 63 (1897) } Secord warmest record.
X Y _ 34.2 i7, Feh. 20 (1940)
] = R 21.2 - 29, Mar 26 (1934) Wermest record
Bk b 20.0 29, Mar 7 (1953) Second warmest record.
_ B. Cool Weather
Monthly . Yeoar
Station average Normal .Ancmaly Year.z of ( records ) Remarks,
(Jan.) rgeoy start
B bk i 35 4.9 — 1.4 7 (1953)
.’E& ¥ i?g lgi : }é; : }g }g Eigzég . CQoldest Janupary of reeord
& . 13.4 149 — 15 22 (1938)
i {?S 8.0 9.7 — L7 14 (1943) Equalled coldest January vecord
* — 2.6 - 1.0 - 1.5 12 (1944 :
% > F!fi: 116 15.7 11 '3 E1947% : }Second coldest Jarnary.
Absolnte Year
Station - minimum Date Yeﬂrcsl ok ( records) Remarks.
temperatures 1EQ0r start )
x iy —17.4 17. Jan, 12 (1944}
H H # 1.6 _ 17. Jan. S 18 (1942)
ey 7K 3.0 17. Jan. 17 (1943) Coldest record.
S 4.4 17. Jan. ‘ 13 (1947)
izl i} A7 17. Jan. 24 {1936) .
b £ 5.0 17. Jan. - 56 (1903) Equalled coldest record.
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Fig. 1. Five-day mean surface temperature observed: at
~ various station of Taiwan during  December 1958
through March 1959 "compared with its normal;
hatched areas denote the colder periods.
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Fig. 5. Departure of average temperature
from normal (°C.) February 1959,
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Fig.' 6. Monthly mean pressure{1000mb--)
February 1959.
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Fig. 8. Mean 500mb contours (solid) and height departures from normal
(dotted) (both in tens of g. p. m.) for January 1959. Widespread
positive height departures over the polar region reflected intense
blocking there. Principal features influencing weather in the Far
East were stronger than normal ridge over the western Sibria
and well-developed cut-off low in the Okhotsk Sea.
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Fig' 9. (A) 5-day mean 500mb. contours
(solid) and height departures
~ from normal (dotted) (both in
tens of g. p. m.)for Januaryl-5,
1959. e n .

Fig. 9. (C) 5-day mean 500mb. contours
(solid) and height departures
from normal (dotted) (both in -
tens of g. .p. m.) for January
11-15, 1959,

3am 16 10, 1958

Fig. 9. (B) 5-day mean 500mb.' 'qontours
T . (solid) and height departures

from normal (dotted) (both in

tens of g.-p. m.) for January
. 6-10, 1959. - D el

~Fig. 9. (D) 5-day mean 500mb. _contours

(solid) and height departures
" from normal (dotted) (both in
_tens of g. p. m,) for January
16-20 1959.. ;
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Fig. 9. (E) 5-day mean 500mb. contours
© . (solid) and height departures

from normal (dotted) (both in

tens of g. p. m.) for January

21-25, 1959, '
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Fig. 9. (F) 5-day mean 6500mb. contours
" (solid) and height departures
from normal (dotted) (both in
tens of g. p. m.) for January

26-30, 1959.
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Fig. 10. Mean 500mb. hight contours (Solid) and departures from normal

~ (dotted) (both in tens of g. p. m.) for February 1959. Large

negative anomalies in polar regions were accompanied. by an

almost circum polar ring of positive nomalies at middle latitudes

in the Northern Hemisphere, resuiting in contracted circumpolar
westerlies, -
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Fig. 11. Difference between monthly mean
500-mb. height anomaly for January
and February 1959 (February minus
January) in tens of g. p. m. Isoline
interval is 60 g. p. m. Large falls
were over the Greenland, the Arctic-
Ocean, the Central Asia and the

- isouthwestern China. Large rises were

_» -over the Scandinavia, the eastern

. .Pacific and the Japan Sea. Changes
over the Far East accompanied a
reversal of the temperature anomaly
from January to February.
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Fig. 12.(A) 5 day mean 500 mb. contours
‘(solid) and height departures :
from normal (dotted) (both in
tens of g. p. 'm.) for February
5-9, 1959,
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Fig. 12.(B) 5-day mean 500mb. contours
(solid) and height departures
from normal (dotted) (both in
tens of g p. m.) for February
15-19, 1959
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Fig. 12. (C) 5-day mean 500 mb. contours
(solid) and height departures
from normal (dofted) (both in
tens of g p. m) for February
25-March 1, 1959,
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Fig. 13. Time variation of 5-day mean tem-
perate-latitude zonal index (average
strength of zonal westeries in meters
per second between 35°N. and 55°N.)
and Subtropical zonal index (between
90°N, and 55°N.,) at 500mb surface
over the Northern Hemisphere from
80°E" eastward to 160°E. longitude.
Solid line connects 5-day mean
subtropical zonal index-values (plo-
“tted at middle of 5-day periods)
for Janwary and February, 1959.
Dashed line shows time variation
of temperate-latitude zonal index

" values. '
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