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Fig.2 Spatial trend of extreme drought frequency, intensity, duration in spring, summer, autumn and annual

time scales in the Southwest China from 1960 to 2014
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Fig.3 Inter annual variation of extreme drought frequency, intensity and duration in the Southwest China
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Table 1 Decadal variation of extreme drought characteristics in the Southwest China from 1960 to 2014
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i Bk SRR mE Bk KB #E Bk KR mE Bk RN
1960~1970 6.5 102.3 274.4 3.9 65.0 166.6 2.8 40.9 119.4 2.4 35.8 94.2
1971~1980 4.9 80.1 219.9 2.5 41.4 105.9 2.8 47.8 141.8 1.7 24.4 65.6
1981~1990 4.1 65.6 183.4 2.3 34.6 89.4 2.3 37.6 109.6 1.3 20.0 60.5
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2001~2014 7.7 118.7 328.6 3.6 52.0 131.1 3.9 69.7 209.5 3.2 452 1234
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Fig.4 Spatial distribution of extreme drought duration in the Southwest China
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Table 2 Top 15 extreme drought events ranked by duration in the Southwest China from 1960 to 2014
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Spatial-temporal Variability Characteristics of Extreme Drought Events
Based on Daily SPEI in the Southwest China in Recent 55 Years

Jia Yanging'?, Zhang Bo’

(1. Department of Geography, Xinzhou Normal University, Xinzhou 034000, Shanxi, China; 2. College of Geography and

Environmental Science, Northwest Normal University, Lanzhou 730070, Gansu, China)

Abstract: The quantification of drought frequency, duration, intensity, and changes in areal-extent over time is
not only essential in the drought risk management making process, but also combat of extreme drought hazard
making. However, the current common drought indices can only identify average drought severity over a
drought period and cannot indentify drought characteristics at short time scales. The climatic condition in
southwestern China, largely an agricultural region, has been considerably variable in the past several decades.
Drought has occurred more frequently and has become one of the most serious hazards in the last and current
century in Southwest China. The extreme drought events frequently occur, as drought events have taken place
in Southwest China. The present study aims to assess the changes in Southwest China's extreme drought events
in 1960-2014. Using daily meteorological data collected from 141 stations across the Southwest China from
1960 to 2014, the daily Standardized Precipitation Evapotranspiration Index(daily SPEI) is developed based on
daily meteorological data in this study. Latency evaporation is calculated by Penman-Monteith method, from
inter-decadal, inter-annual, inter-seasonal variability, persistent characteristic of extreme drought events ana-
lyzed over Southwest China in past 55 years by daily SPEI index. The results showed that: From the point of
view of space trends to see, it displayed consistent decreased extreme drought trend in spring and whole year
over Southwest China in past 55 years. The Chongqing, on the border between Sichuan and Guizhou, north-
west of Sichuan are the areas in which severity of extreme drought events has significantly decreased in the
past 55 years. But it displayed increased extreme drought trend along with regional extreme drought trend fea-
ture in summer and autumn. The frequency, intensity and duration of extreme drought events have significantly
increased on the border among of Sichuan, Guizhou, Yunnan, and Chongqing in summer and autumn. From
the point of view of time evolution to see, frequency, intensity, duration of extreme drought events is decreas-
ing in spring and whole year, and frequency, intensity, duration of extreme drought events is growing in sum-
mer and autumn over Southwest China in past 55 years. The tendency rates of frequency, intensity, duration
are —0.01, -0.3, -0.18 d per decades in whole year. The frequency, intensity, duration of extreme drought
events in spring showed decreasing trends at rates of —0.02, —1.15,-0.45 d per decades. The intensity, duration
of extreme drought events in summer have increased by 0.5, 0.14 d per decades, respectively. The frequency,
intensity, duration of extreme drought events in autumn showed increasing trends at rates of -0.01, 0.36, 0.1d
per decades. By comparison, spring extreme drought lessen trend is evident than that of whole year, summer
extreme drought is stronger than autumn. As a whole, extreme drought degree is strongest in summer, but it is
weakest in spring. From inter-decadal scales of view of extreme drought events to see, the severity of extreme
drought events was higher in 1960-1969 and in 2000-2014 during the past 55 years. From the point of view of
persistent characteristic to see, duration of persistent drought event is longest in 1960-1969 and in 2000-2014
during 1960-2014. Of the two stages, about 60% and 73% meteorological stations have suffered extreme
drought lasting more than 60 days.

Key words: extreme drought events; daily SPEI; the Southwest China



