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Preface

An Atlas of temperature and precipitation anomalies is tremendously necessary in
preparing climatic forecast and prediction. Unfortunately, this kind of atlas is not
available till now, though the practice of climatic forecast in China had begun fifty
years ago. One of the main factors which prevent construction of the Atlas is the gaps
and incompletes of the data set, especially before 1951. Therefore, the normal (30
year mean) was not yet available in 19607 s, replaced by varying time mean or ten
year mean (1951 —1960). Ten year mean (1951 —1960) instead of thirty year mean
was used in construction of Climate Atlas in 1966. Application of a thirty year mean
as the normal is crucial in calculation of the anomalies. The thirty years, 1951—1980
and 1961 —1990 have been accepted by the WMO as the general time interval to find
the normal. The thirty year mean of 1971—2000 is being used in climatic society and
in present Atlas as the normal.

Besides the usage of a proper normal, another problem in construction of the cli-
matic Atlas is the availability of an enough long homogeneous series, to increase the
numbers of samples. Improving prediction skill depends in great extent on the volume
of sample; it is true especially for statistical approach. Practice of climatic forecast in
early 1960’s was suffered from the limited number of the samples. Characteristics of
general atmospheric circulation and the climate of China in 1960’ s differ greatly from
that in 1950’s. Severe flood observed in 1954 and 1956 (flood along the Changjiang
River and Huaihe River), but no strong or normal “Meiyu” was found in 1960’ s till
1969. Scarce of enough samples had bothered the forecasters for long time.

Chinese scientists have paid a great deal of attention to collect and process the
climate data. Atlas of temperature and precipitation grades had constructed by Mete-
orological Institute of Central Meteorological Bureau in early 1960’ s under the guide
of Prof. Yang Jianchu (Institute of Geophysics, Chinese Academy of Sciences).
Application of Atlas of monthly temperature and precipitation grades allowed Prof. Li
Xiaoquan and Prof. Zhang Xiangong and others to publish a series scientific papers.
Both the Atlas of temperature grades and precipitation grades provide more or less

consistent series of fifty or more years, which contribute greatly to improving climatic



forecast and prediction. However, the estimation of grades was carried out based on
inhomogeneous data set. It means the normal, by using which the grades were identi-
fied, changes from station to station, and from temperature to precipitation. There-
fore, a homogeneous data set is to be constructed.

National Climate Center (NCC) has constructed a climate data set, which con-
sists of monthly mean temperature and total precipitation of 160 stations from 1951 to
the present. The stations more or less cover the “whole” China mainland area. It has
become the basis of studies in the field of climate change and climate forecast and pre-
diction in China in late 20th century and early 21st century. Now, the normal of 1971
— 2000 constructed based on 160 station data set was widely used in Meteorological
Observatories, Institutes of Academy Sciences and Universities. However, this data
set covers only the second half of 20th century and latter, so the severe flood along
the Changjiang River Valley in 1931, bitter cold winter in 1935—1936 and in 1944 —
1945 were escaped from examination.

Combining instrumental observations and proxy data, a new Atlas of seasonal
temperature and precipitation anomaly map over East China from 1880 for 71 stations
was reconstructed by Wang Shaowu, Zhao Zhenguo and others, under the supports
of the Project “Studies on Climate Variability of China and around the World in 20th
Century”. Application of the new Atlas shows good satisfaction. Therefore, Wang
and Zhao suggest NCC to issue the Atlas. Li Weijing on behalf of NCC accepted the
suggestion. It believes that the publication of the Atlas will benefit the studies in the

field of climate change and climate forecast and prediction.

Wang Shaowu, Zhao Zhenguo, Li Weijing

September 14, 2008
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Directions

(1) Observations of temperature and precipitation at 71 stations (as shown in Fig. 1) are
applied from 1880 to 1950. Number of stations in which observational data are available changes
with time, as shown in Table 1. 160 station series are accepted since 1951. Observational data of

160 stations since 1951 were provided by National Climate Center (NCC).

Table 1 Number of stations in which observational data are available

year 1881 1891 1901 1911 1921 1931 1941 1951
Number of stations 9 5 12 26 36 47 66 160
about temperature
Number of stations A 13 18 39 45 54 67 160

about precipitation

t f f
920° 100° 110° 120°E

Fig.1 71 Stations used in Atlas

(2) The gaps are filled by using documentary data. Seasonal temperature and precipitation
grades are estimated according to Atlas of grades' and documentary data'? *! for the stations, in
which no observational data are available.

(3) Mean temperature or precipitation are found for grade 1 to grade 7 based on the data of

1961—1990 for each of 71 stations and each of four seasons according to the ranks outlined in

Table 2.



Table 2 Grades of temperature or precipitation and ranks in thirty years of 1961 —1990

grade 1 2 3 1 5 6 7

ranks 1 2~4 s~=11 12~19 20~26 27~29 30

(4) Grades are transformed into temperature or precipitation according to the mean value of

relative ranks.
(5) Anomalies are found from station to station, and from season to season for the period of

1880—2007 relative to the normal of 1971— 2000 51

(6) Uncertainties in compiling the Atlas are as following .

1) Inhomogeneity in observations related to the change of instruments and observational
method, or of observational environment including movement of the place of observation.

2) Improper estimation of the grade for scarce of enough documentary data.

3) Transformation from grade to téemperature or precipitation was carried out by using the
observations of 1961 —1990.

(7) Contributors of the Atlas.

1) Observational data processing: Zhao Zhenguo, Chen Guozhen, Xu Liangyan.

2) Documentary data processing: Wang Shaowu, Ye Yuyuan.

3) Data processing: Pu Bing, Wen Xinyu, Chen Zhenhua, Zhao Maosheng.

4) Charting: Huang Jianbin.

(8)Data of Taibei and Hengchun were also used drawing the pictures.
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(Map of seasonal temperature and precipitation anomalies)
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Map of seasonal temperature
and precipitation anomalies
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