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Characteristics of Drought and Flood and Its Influence on Agriculture in Zhoucun District in Recent 37 Years

WANG Xian-yun' , WANG Yuan-yuan', LI Hai-feng’ et al (1. Zhoucun District Meteorological Bureau of Zibo City, Zibo, Shandong
255300;2. Shenxian County Meteorological Bureau,Shenxian,Shandong 252400 )

Abstract  Using the precipitation data of Zhoucun District from 1979 to 2015, the month, seasonal and interannual distribution characteristics
and changes trend of precipitation in Zhoucun District in recent 37 years were analyzed by using modern climatological diagnosis methods such
as precipitation variability, linear trend and sliding ¢ test. Using Z index to analyze the characteristics of drought and flood in Zhoucun District
and its influence on agriculture. The results showed that the precipitation increased in Zhoucun District from 1975 to 2015, and the precipitati-
on in spring, summer and autumn showed an increasing trend, and the precipitation in winter showed a slight decrease trend. The annual pre-
cipitation in Zhoucun District was mainly concentrated in April to October, accounting for 90% of the annual precipitation, the most precipita-
tion in July, the least precipitation in January. Partial drought and partial floods was 11 years,respectively ,normal year was 15 years in Zhou-

cun District in recent 37 years.
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Table 1 Drought and flood grade division of Z indicators

Z{H &4 el
7 value Grade Type
7Z>1.645 1 &
1.037 < Z<1.645 2 Kbi
0.642 < Z<1.037 3 B
-0.642<7<0. 642 4 EH
-1.037<Z< -0.642 5 B
—1.645<7 < -1.037 6 KE
Z< -1.645 7 A
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Fig.1 Annual change of precipitation in Zhoucun District from
1979 to 2015
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Table 2  Monthly distribution of precipitation in Zhoucun District
from 1979 to 2015 mm
S Ty % b
Month Average Most Least
1 5.7 29.6 0
2 10.6 42.1 0
3 14.8 55.0 0
4 30.3 96.4 1.5
5 54.8 128.4 7.0
6 77.7 205.6 7.1
7 154.9 413.0 25.0
8 145.8 323.2 15.2
9 64.7 166.6 0.6
10 30.7 104.0 0.4
11 24.5 130.4 0
12 8.7 32.8 0

44F Whole year 972.9 264.4
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Fig.2 Seasonal change of precipitation in Zhoucun District from

1979 to 2015
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Table 3 The variability of precipitation of each month in Zhoucun

District from 1979 to 2015

Wi AT AR
Month Aver'age absolute Aver.age relative
variance // mm variance // %
1 4.7 82
2 7.9 75
3 10.3 70
4 17.6 58
5 30.0 55
6 34.7 45
7 62.6 40
8 65.8 45
9 38.4 59
10 21.3 69
11 21.2 87
12 7.9 91
44 Whole year 127.0 20
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Table 4 The level and type of drought and flood in Zhoucun District from 1979 to 2015
Efy Rk AN & el Ay Rk AN FH FAl
Year  Precipitation / mm Z value Grade Type Year Precipitation // mm Z value Grade Type
1979 548.2 -0.506 4 EW 1998 742.4 0.755 3 JiErei
1980 708.7 0.516 4 EH 1999 528.9 -0.643 5 I 5
1981 417.3 -1.290 6 K 2000 493.9 -0.847 5 I 5
1982 552.8 -0.472 4 Ew 2001 472.2 -0.984 5 i 5
1983 639.0 0.073 4 EH 2002 402.7 -1.393 6 KE
1984 635.0 0.039 4 EH 2003 809.6 1.232 2 K
1985 637.1 0.073 4 EH 2004 972.9 2.391 1 i
1986 450.7 -1.120 [ KE 2005 781.6 1.028 3 Jl=rei
1987 633.6 0.039 4 B 2006 453.8 -1.086 6 K2
1988 562.9 -0.404 4 EH 2007 797.0 1.130 3 Jlheis
1989 264.4 -2.211 7 5 2008 709. 1 0.516 4 EH
1990 797.7 1.130 3 lipen 2009 732.2 0.687 3 bihes
1991 548.1 -0.506 4 IEH 2010 647.8 0. 141 4 IEH
1992 600.0 -0.165 4 Ew 2011 692.5 0.414 4 EH
1993 757.3 0.857 3 lipen 2012 486.3 —-0.881 5 I 5
1994 666.3 0.244 4 Ew 2013 804.3 1.164 2 K
1995 839.0 1.437 2 Ky 2014 335.4 —-1.802 7 e 5
1996 506.6 -0.779 5 I 5 2015 682.3 0.346 4 EH
1997 755.2 0.857 3 ke
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Table 5 Annual and seasonal drought and flood in Zhoucun District from 1979 to 2015 )
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Period Extremely dry Great drought Partial drought Normal Partial floods Great floods Extremely floods
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Fig.11 Comparison of simulated and observed wind speed profile
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