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Analysis of drought flood abrupt alternation in Zhengzhou during summer in 1955 2015
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(L School of Mathematics and Statistics, N orth China University of Water Resources and Electric Power,
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Abstract: Based on the monthly precipitation data of Zhengzhou meteorological station from 1955 to 2015, using long and short
cycle drought flood abrupt alternation index, Linear Tendency Estimation, Manir Kendall test and other mathematical models,
we analyzed the annual precipitation and the evolution of drought flood during June to September in Zhengzhou. T he results
were as follows: T he annual precipitation significantly decreased at a rate of — 7 87 mm/ (10a) . T he change trend of the LDFAI
in Zhengzhou was not obvious, but the intensity of LDFAI exhibited periodic changes, including two strong and two weak pert
ods. The intensity of LDFAI greater than 1 accounted for 37. 7% in the recent 61 years, which meant drought flood abrupt alter
nation occurred frequently. The short cycle drought flood abrupt alternation index between adjacent months had the most fre
quent fluctuation from June to July, the second most from July to August, and it leveled off from August to September. In gener
al, the intensity of long cycle flood to drought transition was generally stronger than that of drought to flood transition. Both
long and short cycle drought flood abrupt alternation phenomena showed a trend of decline.
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Fig. 1 Location of the study area
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Tab.1 The highest(lowest) LDFAI years during 1955 2015

and their standardized precipitation

# LDFAT ik LDFAT
o o 6H-7H 8H-9H #4r 6H-7H 8H-9H
2011 - 1.37 1.89 1957 2.92 - 1.98
1969 - 1.34 1.52 1994 1.67 - 1.51
1985 - 1.41 0.96 1978 1.32 - 1.42
1975 - 1.25 0. 87 1971 1.27 - 1.33
1962 - 0.64 1.27 2008 1.2 - 0.86
1974 - 1.14 0.58 1973 1.85 -0.22
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Fig.2 Changes in value and intensity of LDFAT in Zhengzhou from 1955 to 2015 and M- K abrupt change test results
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Tab.2 The highest(lowest) SDFAI years during 19552015

and their standardized precipitation

% LDFAT % LDFAT % LDFAT
Fr 6 TH Tty 7H 8H fFE#H 8H 9H
1964 - 0.81 0.64 1963 — 1.34 2.1 1961 - 1.17 1.19
1999 - 0.64 0.77 2012 - 0.69 0.71 2014 - 0.86 2.32
2008 - 0.7 1.9 1962 - 0.65 1.73 1972 - 1.21 0.51
1973 - 0.56 2.61 2003 - 0.41 2.05

fik LDFAT ik LDFAT ik LDFAT
6 TH Tt 7H 8H FH 8H 9A
1963 1.29 - 0.88 1978 1.99 - 1.12 1956 1.44 - 1.24
1987 1.23 - 0.83 1977 2.13 -0.93 2007 1.5 -1.19
2015 0.81 - 0.76 1998 0.88 - 1.25

1958 1.76 - 0.95
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Fig.3 The trends of SDFAI in Zhengzhou from 1955 to 2015
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