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Standardized precipitation evapotranspiration index shows
drought trends in China

LI Wei-Guang', YI Xue', HOU Mei-Ting®, CHEN Hui-Lin', CHEN Zhen-Li'
(1. Hainan Climate Center, Haikou 570203, China; 2. China Meteorological Administration Training Centre, Beijing 100081, China)

Abstract  Standardized precipitation evapotranspiration index (SPEI), calculated from the difference between potential evapotran-
spiration and precipitation, showed dry and wet deviations from normal conditions. This is generally used as an indicator for drought
evolution trends in drought assessments, water resources management and other fields of hydrology. Using monthly mean surface air
temperature and precipitation collected from 160 meteorological stations across China for 1951—2009, spatial distributions of seasonal
drought trends and frequencies of extreme drought events were analyzed via SPEI. The results showed drying trends across the whole
of China. The most significant drought was in the west, north and northeast of China. It was, however, wet in some regions of northern
Xinjiang and the border regions of Sichuan and Yunnan. Drying trends existed for all four seasons, and were more obvious in spring
and autumn. Summer was always dry in the last 15 years, although with a drying trend insignificant at the 0.05 level. Furthermore, the
frequency of extreme drought increased significantly. Significant trends in temperature increase along with moderate trends in precipi-
tation decline were noted for many stations in the northeast and north of China. The combined effects of precipitation and temperature
caused significant droughts in the country. In the Sichuan Basin, precipitation significantly decreased with no significant change in
temperature. Drought in Sichuan Basin was largely attributed to decreasing precipitation. In recent years, extreme drought events in-
creased with decreasing frequencies of precipitation events in many areas of China. Widespread drought trends and significant in-
creases in extreme drought events probably hindered China’s economic development. SPEI-detected drought trends were mostly con-
sistent with observed droughts in China, indicating that SPEI was an ideal index for monitoring drying trends.
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Table 1 SPEI grade standard divided for drought and its cumulative probability
Extreme drought Moderate drought Mild drought Normal
SPEI <-2.0 <-1.0 <-0.5 0
Cumulative probability (%) 2.28 15.87 30.85 50.00
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Fig. 1 Map of China meteorological station sites and linear trends in mean annual air temperature (a) and precipitation (b) for 1951—2009

0.05 s Circles around stations mean statistically significant at 95% confidence level. The same below.
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Fig. 3 Interannual variation and Mann-Kendall test curves of average SPEI in China for 1951—2009
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Fig. 5 Frequency of extreme drought events (a) and moderate drought events (b) during different years for 1951—2009 in China
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