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Tab.-1 Beginning yearsof the observation, number swithout recordsand the correlation between

theannual mean precipitation of whole China and that of 35 stationsduring the period 1951 1990

1880 1899 1900 1950

1880 1899 1900 1950

1898 18 8 - 0.03 1922 20 41 0.19
1909 20 13 0.27 1882 2 12 0.39
1906 20 10 0.42 1880 1 9 0.48
1908 20 26 0.25 1909 20 16 0.54
1920 20 21 0.29 1930 20 30 0.59
1840 4 7 0.27 1916 20 16 0.40
1916 20 29 0.19 1907 20 7 0.01
1916 20 16 0.22 1908 20 7 0.42
1931 20 41 0.36 1880 0 7 0. 46
1915 20 28 - 0.02 1951 20 51 0.04
1886 16 12 0.29 1935 20 47 0.28
1905 20 6 0. 39 1932 20 32 0.03
1873 0 0 0.40 1922 20 25 0.22
1885 5 12 0.64 1906 20 17 0.19
1883 4 0 0.64 1891 11 0 0. 00
1880 7 0 0. 46 1921 20 0 0.23
1897 17 0 0.07 1901 20 7 0. 05
1897 17 0 0.42 542 553
1880 1
1 1880
1900 1900 1950 , 1900 ,
60
., 1900-1 1970-12
, 40
(27°03N, 114°57'E) 1945 1950

(26°45'N , 114°50'E),

1937-1 1950-12
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2 1880 1899 2
Tab.2 Percentage of the observed records

dur ing the different per iods

1880 1899 1900 1950 1951 1998 1880 1998

, 22. 6% 69. 0% 100. 0% 73. 7%
; 5 1
il 2 il 3 1 4 y 5
: 1 ) 1/8, 3 1/4
, 1880 1899 ,
4 5 ,
3 25%,
3
, : 1880
, 1880
1 3
15 2 7 )
3
Tab.3 Sourcesof the flood/drought categor ies
1 , 1963
2 , 1975
3 , 1975
4 , 1975
5 , 1976
6 , 1976
7 , 1978
8 , 1978
9 , 1978
10 , 1978
11 , 1978
12 , 1981
13 , 1982
14 , 1982
15 , 1985
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: [1] 4
5 1886 1887 ,
50% , 95. 3mm
( 114%), 239.6mm (62%), 221.0mm (53%), 209. 3mm
(64%), 107.9mm (54%) , 4
1891 , , 26.2mm (
- 67%), 172. 7mm (- 36%), 140.9mm (- 59%), 295.6 mm
(- 29%), 11.8mm (- 79%) ( 5 ,
, 35
, , 1880 1998 119 ;
86. 9%, 73. 7% , 13.3%
4 1886 1887

Tab.4 Same examplesof the flood/drought categor ies in the winter of 1886- 1887

1886

1886

1887

1886 (1887)
1886

1886

1887

1886

1886

1886

1886

1886 , (1886) (1887)
1886

1886

1886

5 1891
Tab.5 Some examplesof the flood/drought categor ies in the spring of 1891

1891
1891
1891
1891
1891
1891
1891
1891
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Fig-2 Precipitation categories for the 35 stations in 1891
(a) (b) (c) (d)
(@ spring  (b) summer  (c) autumn  (d) winter
4
1900 1950
1919 1959 1951
1951
1951 1 35
1900 1970 20 (1951 1970 )

1998



3 : 1880 287
1900 1950 ; 1951 1
35 1899 12 12 2 3 5
1899 12 , 1900 ( 1899-12 1900-02)
3 ) 3b c d 6 7 8 1900 1950
1951 3 5
1 5 1/8, 3 1/4
1900 1950 ,6 8
, 1880 1899 ,
, 1880 ( 1879-12 1880-02) 1899 20
35
, 1951 1998 ) )
1880 1899 , 1880 1899
1 N Ia L : 1 L 1 1 1 1 1 L 1 ]
2 L
3 —] -
4 - I
5 —] -
1 - L
2 L
3 L
= 4 —] -
8 5- :
=1 L
# o L
3 - L
4 - L
5 L
1 4 L
2 L
3 L
4 - L
5 — L
600 — -
fﬂ _
% 300 7 I
& -
0 | T I T | T | T I T | T | T | T | T | T I T | T
1880 1890 1800 1910 1920 1830 1940 1850 1960 1970 1880 1880 2000
Fhr
3
Fig-3 Summer rainfall time seriesof Changsha station
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1900 119
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1 12 , 3 2
) 6 3
, 30 30 ,
1900 1970 40 , 30 40 ,
1951 1880 1899 1 5 , 3
3
6 (%)
Tab.6 Frequenciesof the precipitation caiegor ies (%)
1 3 4 5
1880 1899 9.3 24.4 35.3 22.4 8.6
1900 1950 9.1 26.8 27.8 26.9 9.4
1951 1998 10.9 26.0 26.2 26.0 10.9
1951 ,
, 0.28 ,
, 1880 35
4 , 5a 1951
1990 165 , , 165 )
) 40 0.95
5¢ (n 384
) 0. 86 35
, 35 , , 5d
[3] : , ,
3a , - 0.84 , 35
5 1880 1998
. Hulime™
1900 1994 ,
+ 0. 36, + 0. 51, 99. 9%
1 1.5% 3.0% Do
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Fig-4 A nomaliesof themean precipitation over the eastern China
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Fig-5 Different annual precipitation series
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Fig. 6 Power gectral analysisof
the averaged annual precipitation
over eastern China ’
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Seasonal Precipitation Series of Eastern China
Since 1880 and the Var iabil ity

WAN G Shao-wu', GON G Dao-yi’, YE Jin-lin', CHEN Zhen-hua'
(1.0 garment o Gegphysics, Peking U niversity, Beijing 100871
2. Institute o Resources Science, B eijing N omal U niversity, Beijing 100875)

Abstract: The seasonal and annual precipitation series of 35 stations over eastern China
w ere established using theobservationsasw ell asproxy data A Il the tine series cover the
period 1880 1998 During the period 1880 1889, the observed precipitation records are
available only for several stations T he huge gap in the dataw ere filled using the historical
materialsw hich are used in the past climate reconstruction fruitfully. During the period
1900 1950, the Precipitation GradeM ap w as gpplied, and some data gapsw ere relved
using the documentary evidence too Since 1951, precipitation observations have been



3 : 1880 293

available During the 3 different periods of time, the observations acoount for 22. 6%,
69. 0% and 100% of the total anount of data regpectively.

A ll documentary evidence used in this paper is transformed into 5 precipitation
categories for every seaon The standard is the same as that of used by the China Flood/
drought Category M ap for thelL ast Five Centuries, i e , category 1 is heavy flood, 2 is
flood, 3 isnomal, 4 isdrought and 5 is heavy drought T he frequency of the categories is
1/8 for categories 1 and 5 and 1/4 for the three others Then, all precipitation categories
are transformed into the precipitation anount by the gecific functions detem ined using
the recent observed data Thus, the seasonal precipitation data of all the 35 stations are
obtained, and added into the annual anount in the order of ring, summer, autumn and
w inter. A nd thepossible errorsin the transformation are estimated, in averaging less than
28% of the actual rainfall values

The variability of the annual precipitation is prelminarily analyzed There are no
obvious trend, only + 0.1% /100aw hen calculated using the data of w hole period 1880
1998 How ever, there are significant low -frequency variations for both the seasonal and
annual precipitation series as shown in Figure 2 Power fectral analysis danonstrated
that there are evident cyclesof 3.3a and 26. 7a The annual-time-scale period of 3 3amay
be related to the EN SO, and theperiod of 26. 7a suggests that there is strong interdecadal
variability in the precipitation of China The significant rainfall variations in the past
several decadesmay be caused by the interdecadal changes, and have no strong association
w ith the global climate trends as expected in some diagnostic and modeling studies

Key words China; precipitation; variability



