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Drought Change Cycle in China’ s Major Grain Producing
Areas Based On Disaster Situation

TIAN Zhihui and LI Xiaoxue
( Department of Landscape Design & Forestry, Beijing University of Agricultural, Beijing 102206, China)

Abstract: The time series of drought disaster rate in each province was calculated, based on the drought-af-
fected area and crop planting area of 13 provinces in China’ s major grain-producing areas from 1971 to 2016. The
IMF component of the disaster rate was obtained by the empirical mode decomposition (EMD) to analyze the
drought change cycle. In order to provide a theoretical basis for drought prevention in the main grain producing are-
as. The results show that 5 IMF components are decomposed in Hunan Province, and 4 IMF components are ob-
tained in provinces of Anhui, Henan, Jiangsu, Heilongjiang and Inner Mongolia Autonomous Region, and 3 IMF
components were obtained in other provinces. The IMF components were all valid components analyzed by correla-
tion with the original data. The time series of drought disaster rate was multi-scale periodic fluctuation characteris-
tics. It had a quasi-period of 2 ~3a, 4 ~6a, 10 ~13a and 16 ~25a. IMF1 component had the largest variance
contribution rate. The characteristics of drought volatility were mainly characterized by a quasi-2 ~3 year cycle in
the main grain producing areas. From 1971 to 2016, the drought disaster rate had showed a general downward
trend.

Key words: major grain producing areas; empirical mode decomposition; drought; intrinsic mode function



