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Periodic Characteristics of Drought and Flood
in Multiple Time Scales and Response to Sunspot
Activity in Yunnan-Guizhou Area from 1644 to 1911

JIANG Ting-ting, BI Shuo-ben,
LU Ying, ZHAO Feng, SUN Li

School of Geography and Remote Sensing . Nanjing University of Information Science & Technology , Nanjing 210044 , China

Abstract: With the increasing global climate change, the drought and flood disasters events of our country
intensified in recent years, so it is necessary to study the characteristics and influencing factors of climate
disasters during the historical period. In this paper, the drought and flood index series of Yunnan-Guizhou
area from 1644-1911 was established. Sliding t-test was used to find the mutation points and Ensemble
Empirical Mode Decomposition(EEMD) was used to analysis the periodicity of the sequence on different ti-
mescales. The results show that the drought and flood index in the Yunnan-Guizhou area is relatively sta-
ble which shows a significant decreased after increased and then leveled off, and the last significant increase
trend. Drought and flood index sequence has multiple transition points and has the inter-annual scale peri-
od of 2. 8a, 6. 6a, inter-decadal scale period of 13. 0a and 40. 0a. According to the spatial distribution maps
and the average annual ratio of county maps of drought and flood disasters, it has been found that the
drought and flood disasters have the same spatial distribution characteristics. Because of its 13. 0a period
are close to those of sunspot, we used cross wavelet transform to analyze the influence of sunspot activity
on the variation of drought and flood in Yunnan-Guizhou area. It is found that the sequence of drought and
flood index in Yunnan-Guizhou area has strong cohesive resonance period at 3-6a time scales with the sun-
spot relative number sequence.

Key words: Yunnan-Guizhou area; drought and flood; EEMD; cross wavelet analysis; sunspot
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