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Analysis of extreme precipitation characteristics in Shanxi
from 1979 to 2018
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Abstract Based on the daily precipitation data of 108 national meteorological observation stations in
Shanxi from 1979 to 2018, the percentile method is adopted to define extreme precipitation events, and
methods such as climate trend coefficient and Mann-Kendall ( M-K) test are used to study the
characteristics and variation patterns of extreme precipitation in Shanxi. The results are shown as follows.
(1) The extreme precipitation in Shanxi occurs between March and October and is distributed more in
mountainous areas and less in basins, while the average intensity is small in the central and northern
areas and large in the southern areas. (2) The extreme precipitation in Shanxi mainly lasts 1 d with
apparent regional characteristics, and the probability of large-scale extreme precipitation events is low.
(3) Over the recent 40 years, the number of extreme precipitation events in Shanxi shows a significantly
increasing trend, the range of impact continuously enlarges, the intensity slightly increases, and there are
no abrupt changes. For each area, the variation of extreme precipitation over a long time span differs
greatly; in the northern areas, the intensity significantly increases, the range markedly expandes, and

abrupt changes occurred in 1986; in the central areas, the days of extreme precipitation present
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significant increase with the intensity notably enhanced, and abrupt changes occurred in 2001 and 1992,

respectively ; the variation trend of exireme precipitation in the southern areas is weak.

Key words extreme precipitation; characteristics; contribution rate; variation trend; M-K test
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Fig.1 Topographic map of Shanxi Province and distribution

of its national meteorological observation stations
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Fig.2 Spatial distribution of threshold (a) and extremum (b) of extreme precipitation in Shanxi (units; mm; red solid lines

represent the average of the entire province and values greater or smaller than the average are in black solid or dashed lines,

respectively; the same for figures below)
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Fig.3 Spatial distribution of frequency (a) and intensity (d) of exireme precipitation, frequency (b) and intensity (e) of events

lasting 1 d, and frequency (c¢) and intensity (f) of events lasting 2 d in Shanxi (units of frequency: times, units of

intensity ; mm-times™")
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Fig.4 Range of impact ( the number of stations) and
frequency of extreme precipitation in Shanxi
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Table 1 ~Statistics of extreme precipitation processes with varied ranges of impact in Shanxi from March to October

A R K L B R /TR

R L RARIR/ K 2/ %
3A 4 5H 6 H 7H 8 H 9H 10 A

1~10 2 4 39 90 287 215 69 9 715 88.9
11~20 0 0 1 4 31 17 6 3 62 7.7
21~30 0 0 1 3 6 6 1 0 17 2.1
31~40 0 0 0 3 3 0 0 6 0.8
>40 0 0 1 2 0 1 0 4 0.5
it 2 4 42 97 329 241 77 12 804 100. 0
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Fig.5 Distribution of extreme precipitation’s contribution rate (units: %) to annual precipitation (a) and summer precipitation

(b) in Shanxi
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Fig.7 Annual variation of days of extreme precipitation in the whole province (a), northern areas (b), central areas (c¢), and

southern areas (d) of Shanxi
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Fig.8 Spatial distribution of linear variation coefficient and significance for days (a, units; d+-(10 a)™") and intensity (b, units:
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Fig.9 Annual variation of intensity of extreme precipitation in the whole province (a), northern areas (b), central areas (c),

and southern areas (d) of Shanxi
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