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Abstract: Based on a high spatial resolution climate dataset, the standardized precipitation evapotranspira-
tion index (SPEI) of the Loess Plateau (LP) region was calculated, and the spatiotemporal changes in
drought trend, transformation of drought severity, and drought frequency were analyzed. The results
showed that, compared with the historical period (1901-2017), the number of droughts in the future
period (2018-2100) would increase, particularly for moderate droughts. Under the RCP2.6, RCP4.5 and
RCPS8.5 scenarios, future SPEI of the LP would significantly decrease with 0.120/10 a, 0.096/10 a, and
0.206/10 a, respectively. In the geographical space, a significant upward trend in SPEI was not detected in
the future period, while the area where the drought trend was significantly aggravated accounted for
51.62%-99.90% of the area of the LP; by the end of the century (2071-2100), the area ratio would be
44.54%-84.25%; these areas would be mainly distributed in the north and west region of the LP. From the
current period (1981-2010) to the end of this century, most areas of the LP (more than 80% of the region)
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would experience a transformation from no to light droughts, while the northwest region of the LP would

encounter a transformation from no to moderate droughts. Climate change would increase the spatial

heterogeneity in the frequency of extreme drought on the LP. Under the RCP8.5 scenario, extreme

drought would occur more frequently in the northwest region of the LP.

Key words: standardized precipitation evapotranspiration index; drought trend; drought frequency; Mann-

Kendall trend test; Loess Plateau
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