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Fig.1 Regional average of SPI series at multi-time
scales during 1961-2010
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Fig.2 Spatial distributions of drought and wetness severity characterized by SPI3 and SPI12 in typical years
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Fig.3 Change trend of drought occurrences detected by the M-K method
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Fig.4 Four leading modes of SPI3 and SPI12 derived from EOF analysis
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Fig.5 Interannual variability of spatial drought coverage
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Fig.6 The real part and variance of wavelet transformation for the time coefficients derived from EOF
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Fig.8 Three primary spatial modes of drought occurrences under different climate change scenarios
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Abstract: In order to capture the spatiotemporal patterns of drought vulnerability and predict its response char-
acteristics to climate change in Northeast China (NEC), observed precipitation data sets of 98 meteorological
stations in 1961-2010 and output datasets of the WCRP coupled multi-model (CMIP3) for IPCC SRES A1B,
A2 and B1 climate change scenarios during 2011-2060 were engaged to calculate the commonly used Standard-
ized Precipitation Index, which analyzed with the popular methods of Mann-Kendall detection, Empirical Or-
thogonal Function and Wavelet transformation. The main results can be concluded as following. Historical
drought-wetness evolution in NEC could be properly detected by the SPI series, and drought severity in most
areas significantly increased during last 50 years especially on the 12-month timescale. While drought condi-
tions in southern part and Liao River basin in NEC are always most serious, the first four EOF loadings on dif-
ferent time steps show a similar distribution pattern with some local differences. The drought spatial coverage
took on an obviously increasing trend accompanied with drastic inter-annual and inter-decadal fluctuations,
and the dominant period were differently identified for the south (11a) and the north (3.5 a). Under the three cli-
mate change scenarios, the period of the early 30 years would share most of the mega droughts during
2011-2060, and the A2 scenario may own more frequently and severe drought events than others; more impor-

tantly, the drought core may migrate northward to some extent.

Key words: drought; Standardized Precipitation Index (SPI); spatiotemporal patterns; climate change; North-
east China



