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1901-2013 at the seasonal, annual, and interdecadal time scales, respectively. The main results are: Firstly, for the period
0of 1961-2013, both CRU and GPCC products are able to describe the temporal—spatial variation of precipitation in China,
and both show a better performance in eastern China than in western China and in summer than in winter. On the annual

and seasonal time scales, comprehensive comparisons are also performed through analyzing the percentages of absolute

deviation, the root-mean-square errors, and the correlation coefficients between two products with the station observations.

It is found that the CRU data shows large biases in the Tibetan Plateau and some other areas of large mountains, and the
annual precipitation trend derived from CRU data is also smaller than that from station observations over areas such as
the Altun Shan Mai, the Loess Plateau, southeastern China, and the lower reaches of the Yangtze River basin, while
GPCC data is relatively more consistent with the station observations in both precipitation amount and trend. Secondly,
for the period of 1901-1961, in-situ observed precipitation at 65 stations are used to compare with CRU and GPCC
products. It is found that CRU shows large deficiencies to the west of 110°E in the arid and simi-arid regions in China,
while GPCC agrees well with observations. Finally, the two gridded datasets and station observations for the period of
19612013 are used to compute the standardized precipitation index (SPI), which is then used to describe the degree of
aridity in China. The results show that the GPCC is closer to the observations than CRU in terms of the dry and wet
events variations in China. For instance, GPCC can capture the severe drought in the summer of 1997, but CRU cannot.
In summary, this study suggests that GPCC is a better choices compared to CRU for studying the long-term precipitation
trend in China.

Keywords China, Station-observation, GPCC (Global Precipitation Climatology Centre), CRU (Climatic Research Unit),
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Fig. 1 Locations of 65 rain gauge stations for long-term observations in the climatic database of China and their elevations (m). The black boxes indicate the
seven subregions of China: Northwest China (NW: 35.75°N—49.25°N, 73.75°E—108.75°E), Southwest China (SW: 21.25°N-35.75°N, 97.75°E—108.75°E),
Northeast China (NE: 42.25°N—53.75°N, 108.75°E—135.25°E), North China (NC: 35.25°N—42.25°N, 108.75°E—128.75°E), the Yangtze River valley (YZ:
27.75°N—-35.25°N, 108.75°E—123.25°E), Southeast China (SE: 18.25°N—27.75°N, 108.75°E—120.25°E), and Qinghai—Tibet Plateau (TIBET: 26.75°N—

35.75°N, 77.25°E-97.75°E)
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Fig. 2 Spatial distributions of long-term (1961-2013) mean precipitation differences (mm/d) (a, c, e) between CRU (Climatic Research Unit) and CN05.1
data and (b, d, ) between GPCC (Global Precipitation Climatology Centre) and CN05.1 data in China: (a, b) Annual; (c, d) summer; (e, f) winter. The black

dotted areas indicate the differences pass the 99% confidence level

F1 XEMBCEHMESiTE: CN05.LRIEHEKE. CNO5.1 455 CRU F1 GPCC HIFSkIRE . FEKIRERITERNE
srEb. BARIREMEXRE
Table 1 Statistics of area-weighted averages: CN05.1 annual precipitation, precipitation deviations, percentages of absolute

deviation, root-mean-square errors and correlation coefficients between CNO05.1 and the two products of CRU and GPCC

CNO5.1 4EfE 5 CNO05.1 [/ 7s/ mmd ™

5 CNO5.1 B AR ZELa0MER E 40 5 CNO05. 3 AR Ze/ mmd ™ 5 CNO5.1 HIAHSE 25k

K /mm d™! CRU GPCC CRU GPCC CRU GPCC CRU GPCC
PEAbH X 0.48 —0.08 —0.12 40.34% 31.89% 0.18 0.15 0.68 0.80
PERIHAIX 2.74 —0.23 —0.12 15.15% 11.01% 0.45 0.33 0.70 0.87
FAtHX 1.28 —0.04 —0.06 11.28% 9.67% 0.18 0.14 0.79 0.88
Akt 1.52 —0.06 —0.03 11.99% 8.72% 022 0.16 0.82 0.92
KT, 322 —0.14 —0.03 9.53% 6.61% 0.39 0.26 0.82 0.94
AT 4.55 —0.07 —0.13 8.57% 6.86% 0.50 0.37 0.85 0.94
X 1.07 0.29 0.24 67.79% 59.97% 0.65 0.61 0.55 0.62
4[4 172 —0.04 —0.04 28.84% 23.28% 0.35 0.28 0.72 0.83
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