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Regional Characteristics and Trend Analysis of Annual Precipitation in
Shandong Province Based on REOF
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Abstract ;[ Objective ] Exploring the spatiotemporal characteristics of annual precipitation in different climate
zones in Shandong Province is expected to provide a more regional reference basis for climate analysis, disas-
ter prevention and reduction in the region. [ Methods | According to the annual precipitation data of ground
meteorological observatories in 95 countries of Shandong Province in the period from 1991 to 2020, the
annual precipitation data in Shandong Province were divided into climate regions, and then the spatiotempo-
ral variation characteristics of precipitation in each region were analyzed by using relevant statistical methods.
[Results] (1) In Shandong Province, there were more years with less precipitation modalities, and more
precipitation intensity in years with more precipitation, and the interdecadal variation was obvious, but the
distribution and intensity changes of years with more and less precipitation in each mode were different.

(2) The annual precipitation in Shandong Province decreases from southeast to northwest. The annual
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precipitation data were divided into three regions: southeast coastal area (Zone 1), northwest plain area
(Zone 1) and central hilly area (Zone [l ). The annual precipitation in each precipitation region showed no
significant increase trend, with different trend rates and no obvious mutation. (3) The annual precipitation of
each precipitation subarea in Shandong Province had obvious periodic characteristics. There were two obvious
energy centers in the annual precipitation data of the southeast coastal area, with the central scale of 2~3
years, and the future change has strong sustainability. There were three obvious energy centers in the annual
precipitation data in the northwest plain, with the central scales of 5~7 years, 3 a and 2~3 years, respec-
tively. There were two obvious energy centers in the annual precipitation data in the central hilly region, with
the central scales of 2~ 3 years and 6 years, respectively. The future changes are of strong sustainability.
[ Conclusion ] Shandong Province has more years with less precipitation and more precipitation intensity, and
the annual precipitation field can be roughly divided into three zones, and the annual precipitation in each
region has obvious cyclical characteristics, and future changes are continuous.
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Fig. 1 Distribution map of meteorological stations in

Shandong province
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Table 1 The statistical characteristics of the annual average precipitation of each

meteorological station in Shandong province are described
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Table 2 Specific manifestations of the Hurst index
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Table 3 Annual precipitation field EOF, REOF eigenvalues and eigenvector statistics in Shandong province
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Fig. 2 Spatial distribution (load value==0.6) and precipitation zones of two eigenvector fields obtained after the

decomposition of annual precipitation REOF in Shandong province
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