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Fig. 1 (a) The spatial distribution of the selected 2139 stations,
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East China during 1951—2016, (c) the spatial distribution of the
5.0°%5.0° grids
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Table 1 Linear trends of the regional average time series of raw values (Raw), the restore values of anomalies (Al),
anomalies Percentage (PAI), and standardized anomaly (SAI) indices of the precipitation, precipitation days, and
precipitation intensity in China from 1951 to 2016

Bk fola s /(mm/10a) Pk H#GE#A /(d/10a) [k 5% B - /((mm/d)/10a)
yNE
(i R 2 PE pis 2 PEH pisi 2
Raw —9.68** 1.89 —6.32 —227%*%  =371** —3.02%* 0.05* 0.16 ** 0.10 **
Al 0.46 0.99 1.14 —1.29""  —336™" —2.54** 0.08 ** 0.18 ** 0.15**
PAL 9.73 ** —1.46 7.45* —0.16 -3.11** —1.70** 0.08 ** 0.15** 0.14 **
SAI 4.64** —-1.24 3.94 —0.34 —2.84™* —1.79** 0.07 ** 0.15** 0.13 **

{E: Raw ZoRBUARTE, ALFREE T, PAIFRICFE R, SAIFORREEE T, * Forillid 0.05 B REFMRPRE, ** Rl 0.01
ML FE MR PAR Y T,
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Table 2 Decadal averages of the regional average time series of raw values, the restore values of anomalies, anomalies Percentage,

and standardized anomaly indices of the precipitation, precipitation days, and precipitation intensity in China from 1951 to 2016

i 7Kk & /mm [E7k H % /d [k 5% /(mm/d)
it Raw Al PAI SAI Raw Al PAI SAI Raw Al PAI SAI
1950 4913 412.6 399.2 406.0 4913 412.6 399.2 406.0 4913 412.6 399.2 406.0
1960 405.8 4022 375.5 391.1 405.8 402.2 375.5 391.1 405.8 4022 375.5 391.1
1970 399.7 399.0 385.2 393.9 399.7 399.0 385.2 393.9 399.7 399.0 385.2 393.9
1980 406.3 405.6 401.1 402.4 406.3 405.6 401.1 402.4 406.3 405.6 401.1 402.4
1990 412.2 412.3 413.6 410.6 412.2 4123 413.6 410.6 412.2 412.3 413.6 410.6
2000 4107 410.7 437.1 422.1 410.7 410.7 437.1 422.1 4107 410.7 437.1 422.1
2010 406.0 406.0 441.6 4235 406.0 406.0 441.6 4235 406.0 406.0 441.6 4235
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Fig.6 The spatial distribution of correlation coefficients of precipitation intensity time series of original values (a), anomalies (b),

percentages of anomalies (c), normalized anomalies (d) from 1951 to 2016 between regional average and each station
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The influence of data processing on constructing regional average
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Abstract: The selection of different anomaly indicators will make a significant difference to study the long-
term variation of precipitation in a wide range of areas using surface observation data. Daily precipitation data
of 2139 national stations in the Chinese mainland were used to construct the regional average time series of
precipitation, precipitation days and precipitation intensity, obtained from different indicators. These series
were compared to explore the deviation of the long-term trend estimation in precipitation for western China,
eastern China, and the entire China. The results shows that from 1951 to 1957, the regional average raw values
of precipitation, precipitation days, and precipitation intensities in China had spuriously high biases due to the
lack of data from stations in western China, which caused large deviations in the linear trend estimates from
1951 to 2016. In western China, the time series of the regional average precipitation anomaly percentages had
excessive fluctuations. The changes in series of anomalies and normalized anomalies were reasonable in every
region. The regional average time series of the original values and anomaly values of precipitation amount and
days of the entire China basically reflected the precipitation changes in the humid regions in eastern China, while
the precipitation anomaly percentages were mainly composed of the precipitation changes in the arid regions.
Normalized anomaly could comprehensively reflect the precipitation changes in humid regions and arid regions.

Keywords: Regional average; Indicator; Precipitation; Time series; Climate change



