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Analysis of multi-scale drought characteristics in Wei River Basin based on SPI
GOU Feizhou, QIANG Wenbo, CHENG Yuting
(Shaanxi Water Affair Group Co. , LTD, Xi’an 710004, China)
Abstract: In this paper, we used SPI with 1 month, 3 months and 6 months timescale to explore
the drought characteristics of the Wei River Basin. We analyze the trend and persistence of SPI
time series by the Mann-Kendall rank test and Rescaled Range Analysis method. The results
show that: 1) As the time scale increases,the SPI time series attenuate. Taking the upper Wei
River as example, the drought number of 6 months timescale has 42 that is less than the drought
number of 3 months timescale; the average duration and severity have 1. 66 and 0. 82 which are
larger than another respectively. 2) In the upper Wei River, there are the smallest number of
drought events, with corresponding timescales of 1 month, 3 months and 6 months being 76,47
and 34, and larger drought duration and severity among the five subarea, while the Northern Luo
River and Jing River show the opposite drought characteristics; except for the middle Wei River,
the downstream of Wei River and the Jing river is under severe drought, and the risk of short-
term drought is greater than that of long-term drought for all types and scenarios. 3) The SPI
with 1 month time scale of the whole Wei River Basin and the SPI with 6 months time scale of the
middle Wei River have a significant downtrend and a weak positive persistence, which relveal that
risks are likely to increase in the future. 4) In severe drought situations, the return period varies

greatly among different regions. Under the 1 month time scale, the middle Wei River tending to
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“or” type drought, a short term drought shows a greater risk; under the 3 month time scale, the

middle Wei River tending to “and” type drought, a general term drought shows a greater risk;

under the 6 month time scale, the Jing River tending to “and” type drought, a long term drought

shows a greater risk.
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Fig. 1 Distribution of related meteorological stations in the Wei River Basin
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Tab. 3 Drought statistics from the Wei River Basin
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Tab.4 Trend analysis of SPI with 1 month timescale
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Tab.5 Trend analysis of SPI with 3 months timescale
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Tab. 6 Trend analysis of SPI with 6 months timescale
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Tab. 7 Persistence analysis of SPI time
series in the Wei River Basin
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Tab. 8 Bivariate return period of five subareas in Wei River Basin on three Scenarios
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