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Abstract

Based on the daily precipitation data and drought disaster data of 8 stations in Qingyang City, Gansu
Province from 1978 to 2020, the evolution rules of precipitation anomaly percentage, meteorological
drought composite index MCI and standardized precipitation index SPI were analyzed by using linear
trend analysis, comparative analysis and wavelet analysis. The results show that: 1) in 2017, the
trends of SPI and precipitation anomaly percentage are almost synchronous, especially in winter, but
there are differences in drought grade. MCI index differs greatly from other two indexes. 2) By ana-
lyzing the frequency distribution of five drought grades calculated by three drought indices during
the period of 516 months from 1978 to 2020, the distribution patterns of the three drought indices
were basically consistent. The frequency of no drought in typical region was 58.7%~63.8%, and the
frequency of light drought was 36.2%~41.3%. The frequency of precipitation anomaly percentage
index as special drought is much higher than the other two indexes. 3) According to the wavelet anal-
ysis, the curve will be closed in 2020, and the percentage of precipitation anomaly may enter a rela-
tively small period in the future. Compared with the actual drought situation in selected drought
years, the percentage of precipitation anomaly is better than SPI index and MCI index is worse.
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Table 1. Drought index grade table
= 1. TRERFRE

S5 KA SPI MCI (H) FEAKBEEFEE% (R) REAKBEPE 2 E% (F)
1 b —0.5 < SPI -0.5< MCI —40 <P -15<P
2 BB -10<SPI<-05 —-1.0<MCI<—0.5 —60 <P <—40 -30<P<-15
3 PR -1.5<SPI<-1.0 -1.5<MCI<-1.0 —80 <P <—60 —40 <P <-30
4 BE  20<SPI<-1.5 —2.0<MCI<-15 —95 <P <-80 —45 <P <-40
5 fhRE SPI<—-2.0 MCI<-2.0 P<-95 P<—45
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Figure 1. Analysis of the monthly variation of various drought indices in Hu-
achi County in 2017
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Figure 2. Analysis of the monthly variation of various drought indices in
Huanxian County in 2017
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Figure 3. Analysis on the monthly variation of various drought indices in
Qingcheng County in 2017
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Figure 4. Frequency distribution of different drought levels in Huan County
from 1978 to 2020
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Figure 5. Frequency distribution of different drought levels in Qingcheng
from 1978 to 2020
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Figure 6. Frequency distribution of different drought levels in Huachi from
1978 t0 2020
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Figure 7. (a) Wavelet analysis of Huanxian County from 1978 to 2020; (b) ANOVA
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Figure 9. (a) Huachi Wavelet analysis from 1978 to 2020; (b) ANOVA
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Table 2. Drought index test in typical years
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2017 £ 7~9 A MCI BE. LR BER TE LR LR TE LR LR
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Table 3. Drought index evaluation results
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