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Fig. 1 Long-term fluctuation curves made of 10-yr moving average in early winter.

From bottom to top: Shanghai monthly mean temperature in November (a) and

December (b) respectively, pressure difference between the middle latitude of Asia
Continent and the middle of Northern Pacific in October (c).
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Tah. 1 Compared analysis on cold valley and warm peak of each 10-yr phase
in November and December during 1873—1984
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Fig. 2 Long-term fluctuation curves made of 10-yr moving average in mid-late
wiater. From bottom to top: Shanghai monthly mean "temperature in February
(a)and January(b), “SNO? pressure system in January(c).
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Tab. 2 Compared analysis on cold valley and warm peak of cach 10-yr phase
in Jagpuary and February during 1873—1984
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1874—1883 BA 2.3 —0.5 6 —11.0
1901—1910 B 4.4 2.8 3 -7.8
1914—1923 H‘@ 2.9 —0.1 9 —10.9
1945—1954 l‘ 4.3 1.8 3 —85.8
1956—1967 &5 3.0 0.5 5 —9.4
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1884—1893 B 3.4 1.3 6 —9.4
1901—1910 B8 3.6 1.2 7 —8.5
1946—1955 RREk 5.3 2.9 2 —5.5
1963—1972 WX 3.8 i.8 4 —7.7
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Fig. 3 Sea level pressure state in October made of 10-yr average, a-
phase during 1936—1945; b——cold-normal phase during 1903—1912; ¢
difference between “a” and “b”.
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Fig. 4 Long-term change tendency curves of large-scale circulations, four curves
are all in 10-year moving average. From bottom to top: longitudinal variation of
Asia Continental cold high centre in October (a) Aleutian low (b) the middle of
Northern Pacific high (¢) and Western Pacific equatorial depression belt (d).
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Tab. 3 Main periods of several major sea level pressure centres in October by
power spectral analysis.
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Tab. 4 Differences in lowest temperature between Shanghai and Huzhou for
some cold winters.
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1957 2 —-7.9 : —9.5
1969 1 —7.2 —11.1
1970 1 —8.3 —-9.2
1973 12 —6.8 —8.5

1977 1 —10.1 —10.9
1977 2 —6.7 —8.9
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Tab. 5 Fluctuation and space distribution of the strength of October pressure centres
between warmer and colder phases, “4-” indicates stronger; “—” indicates weaker.
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LONG-TERM COLD/WARM CHANGE OF CHANG JIANG
(YANGTZE) LOWER REACH DURING OVERWINTE-
RING SEASON AND LARGE-SCALE
CIRCULATION FLUCTUATION

Wang Duo
(Dept. of Geography, Zhejiang Normal University)
Zhang Tan
(Dept. of Geophysics, Beijing Universizy)

Key words Chang Jiang (Yangtze) Lower Reach; overwintering season; cold/

warm: long-term change; large-scale circulation; low-frequency fluctuation.

Abstract

This paper analyzes, by means of records of monthly mean temperature in the last 112
years (1873—1984) and the monthly mean sea level pressure fields in the lase 110 years (1871—
1980), the long-term change in temperature from colder to warmer during overwintering
season in Chang Jiang (Yangtze River) Lower Reach, represented by Shanghai data,
and the low-frequency flucruations of largescale pressure circulation system, associated with
the former. It is discovered that in the last 100 years or so, there are similar long-term va-
riation trend in cold warm between early winter (November and December) and late winter
(February). The general feature of it is that the temperature in the three months presents it-
self an increase in tendency: in early 50 years or so there is colder period, namely, the tem-
perature in average of this period is lower than the average temperature of last 100 years, and
in late 50 years or so there is warmer period, namely, the temperature in average of this period
is higher than it. The transition from colder period to warmer occurred in year 1930 or so.
The cold valley a phase of extreme low temperature in colder period and the warm peak
a phase of extreme high temperature in warmer period are all counted up. The advantages and
disadvantages of cold valley or warm peak are also analysed in agriculture production.

The change of large-scale circulations in October, which is corresponding to the change
from colder to warmer period as above, is presented that the strength and position of Asia
Continental cold high show a low-frequency fluctuation, and so does the strength of Northern
Pacific. It can be considered that the changes of the both large-scale circulations occur in
October and it impacts on East Asian climate in overwintering season as that, a notable trend

variation exists just in the starting of the winter monsoon moving forward during autumn-
winter in East Asia. The feature of these trend variations can be described that it is pre-
vailing in early 50 years or so, the colder period, that Asia Continental cold high is stronger
and eastward; Northern Pacific high is weaker, namely, the early winter monsoon in East
Asia is stronger. However, there is an inversely prevailing in late 50 years or so, the warmer
period, namely, Asia Continental cold high is weaker and westward; Northern Pacific high
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is stronger; the early East Asian winter monsoon is weaker correspondingly.

In addition, the long-term change of temperature in January is different from that in
above three months, November, December and February. The large-scale circulation, associ-
ated with the temperature in January, is correspondingly different too.

The representation and application of Shanghai temperature for Chang Jiang

Lower
Reach are discussed.

It 15 indicated that the extreme temperature in the west region of Shanghai
s lower than that in Shanghai



