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Abstract In China, using different technical methods for studying the regional average precipitation characteristics
based on station data could yield significantly different results. In this paper, with "China ground and CMORPH (CPC
Morphing Technique) fusion daily precipitation product (V1.0)" as the reference value data, different methods for
calculating the regional average precipitation time series in China were compared using the precipitation data of 2425

stations. These methods included the latitude and longitude grid area weighted average method of five grid sizes, the
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provincial area weighted average method, and the direct average method. The results show that the values of linear trend

and the standard deviation of annual precipitation obtained using the 2.5° grid and 5.0° grid area average methods are the

closest to those of the reference value. Therefore, 2.5° grid and 5.0° grid area average methods are optimal and suboptimal

methods, respectively. The average annual precipitation for 15 years obtained using the provincial area weighted average

method, which is commonly used in China’s climate monitoring business, is closest to the reference value. However, its

estimation for linear trend and standard deviation is lower than the vale obtained from the 2.5° and 5.0° grid area weighted

average methods. The sequence of percentage anomalies is inaccurate. If the grid is too sparse or too dense, the regional

average result is far from the reference value. The error in the direct average method is also large, with low reliability.

Keywords Regional average, Precipitation, Time series, Climate change
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Table 1 Theoretical analysis of the pros and cons of the average method in different regions
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Fig. 3

Values (left column) and deviations to the reference value (right column) of annual precipitation in China averaged from 1998 to 2012

obtained using different regional average methods: (a, b) Average values; (c, d) linear trends; (e, f) standard deviations (SD). "True" reference value;

"Grid x" regional average results of the x° grids; "Province" regional average results of the provincial area weighted average method; "Direct" regional

average results of the arithmetic average
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reference value (right column) of linear trends for (a, b) anomaly (Al), (c, d) percentage of anomaly (PAI), and (e, f) normalized anomaly (SAI) of
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