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Temporal and spatial distribution of drought in the Weihe
River Basin based on EOF
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Technology, Xi’an,Shaanxi 710048 ,China)

Abstract: [Objective] The temporal and spatial distribution characteristics and evolution of meteoro-
logical drought in the Weihe River Basin were explored to support sustainable socio-economic development
in the basin. [Method) Based on the monthly precipitation and mean temperature at 20 meteorological sta-
tions in the Weihe River Basin from 1960 to 2016, the drought was quantitatively described based on the
standardized precipitation evapotranspiration index. The empirical function orthogonal analysis (EOF) was
used for decomposition of historical drought index matrix and the spatial and temporal distribution struc-
tures of the dry field were separated. The typical spatial distribution pattern with certain physical meaning
was used to replace the original dry field to study the spatial distribution of the arid basin. The time coeffi-
cient corresponding to the typical distribution mode was also used to study the temporal distribution of
drought. [Result] The cumulative variance contribution rate of the first five eigenvalues obtained from the

drought index matrix decomposition of meteorological drought field in the Weihe River Basin reached
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86. 44 % , but only the first two cigenvalues passed the North significance test with cumulative variance con-
tribution rate of close to 75%. The linear trend slope of the time coefficient was less than 0 and passed the
0. 01 significance level test. The first modal time coefficient had three mutations in 1984,1986,and 1989,
and reached the 0. 05 significance level in 1996. [Conclusion)] There were two spatial distribution modes.,
the whole basin consistent type and the southeast-northwest anti-phase type, in the meteorological drought
field in the Weihe River Basin. The two spatial distribution modes corresponded to four draught forms of
drought and less rain in the whole basin, wet and rainy in the whole basin, southeast humid northwest
drought,and southeast dry northwest humid. The modal-time coefficient had a significant decreasing trend,

reflecting the significantly increasing trend of aridification in the basin, while the modal two-time coefficient

had no significant change.

Key words: meteorological drought;time and space distribution of drought;empirical orthogonal func-

tion (EOF) ;standardized precipitation evapotranspiration index (SPEI) ; Weihe River Basin
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Fig. 1 Spatial distribution of meteorological stations in the Weihe River Basin
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Table 1 Partial results of EOF decomposition in meteorological drought field in the Weihe River Basin
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Table 2 Years corresponding to the four types of wet and dry changing characteristics corresponding to the

mode one and mode two of the meteorological dry field in the Weihe River Basin
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