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Trends of Precipitation Variations and Their Spatial Patterns
in Hunan Province Over 56 Years (1960—2015)

FU Jing'?, KUANG Wei"*, DENG Yun-yuan'?,
TIAN Ya-ping'?, ZHAO Sha'”’

1. National-Local Joint Engineering Laboratory on Digital Preservation and Innovative Technologies for the Culture of
Traditional Villages andTowns, Hengyang Normal University , Hengyang Hunan 421002, China ;
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Hengyang Normal University . Hengyang Hunan 421002, China

Abstract: In order to deepen the understanding of how precipitation changes in the monsoon climate zone,
based on the meteorological data of 87 weather stations in Hunan Province from 1960 to 2015, various
methods, e. g. linear regression analysis, Mann-Kendall non-parametric statistical test, GIS spatial analy-
sis and Hurst exponent, were used to determine the spatial-temporal distribution pattern and trend of pre-
cipitation and to interpret climate anomalies by combining precipitation percent departures. The results in-
dicated that during the 56 years, the precipitation of the study area increased with an average annual speed
of 0. 833 4 mm per year, and precipitation in spring, summer, autumn and winter was found to change at
a rate of —0.971, 1.393 7, —0.199 1 and 0. 633 6 mm per year, respectively; that geographically, aver-
age annual precipitation generally showed a decreasing trend from southeast to northwest inside our study
area and, to some degree, the distribution of precipitation in spring was similar to the pattern of annual
precipitation; in summer, the precipitation displayed a downward trend from southeast and northwest to
the central area; precipitation in autumn presented an upward trend from southeast to northwest to some
extent; and in winter, precipitation showed a significant declining trend from southeast to northwest. An-
nual precipitation percent departures showed that moderate waterlogging occurred in 2002, and moderate
drought happened in 2011. Also, seasonal precipitation percent departures displayed that moderate or se-
vere or extreme drought or waterlogging were observed for all seasons except for spring. Hurst exponent
revealed that the future trend of precipitation shifting from increasing to decreasing or from decreasing to
increasing would be more probable than that of steadily decreasing or increasing, and that the proportion
for 60. 63% of the total area was categorized as an upward trend in the future.

Key words: precipitation; trend; temporal and spatial variation; Hurst exponent; Hunan Province
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