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Abstract To achieve more effective operation, the climate background of the target area must be understood when
conducting artificial precipitation enhancement operations. A total of 114 meteorological stations in Henan Province were
partitioned by cluster analysis with the statistical test method on the basis of precipitation data of April and October
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during 1971-2001. The regional characteristics of temporal and spatial distributions of precipitation and their variation
tendency in this province were then analyzed by precipitation anomaly percentage, precipitation intensity, and number of
rain days. The distributions of precipitation and rain days of April and October showed remarkable regional
characteristics, increasing from north to south and from northeast to southwest. The regional feature of monthly rainfall
was determined mainly by the distribution of rain days with an increase tendency from north to south, in which the
increase of moderate rain days plays a decisive role. The yearly variation trends of precipitation and rain days of April in
each partitioned area decreased during the 31-year period, and the yearly variation trends of precipitation of October in all
partitioned areas are decreased. However, the rain days with different intensities in October showed a different yearly
trend; those with weak intensities in individual areas trended to increase. Among the 31 years, dry years and insignificant
rain years were dominant both in April and October, and the days of little or no rain occurred often. A comparison of the
distributions of precipitation and rain days in the six partitioned areas of April revealed that Area 1 and Area 5, which are
located in the northern and southern parts of Henan Province, respectively, had most frequent drought occurrence; and the
remaining areas showed similar frequencies of drought occurrences during the dry years. Area 5 had the most rain days
with varied rain intensity, while Area 1 had the least. For the distributions of precipitation and rain days of the four
partitioned areas of October, Area 1 showed the highest frequency of drought and flood occurrences; the remaining areas
showed similar frequencies of drought occurrences during the dry years. Area 4, which is located in the southern part of

Henan Province, had the most rain days, while Area 1 has the least. The results of this study can provide an important

reference for the layout, planning, and effectiveness evaluation of artificial rain enhancement projects.
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Table 1 Correlation coefficients of precipitation between

different areas of Henan Province in April (Zhai, 2006;
Zhai et al., 2008)

MRFH X1 X2 X3 X4 XS

I 6

IrX 1 1.000 0.555 0.815 0.809 0.539 0.590
3% 2 0.555 1.000 0.777 0.601 0.664 0.800
31X 3 0.815 0.777 1.000 0.717 0.569 0.736
IrX 4 0.809 0.601 0.717 1.000 0.661 0.758
X5 0.539 0.664 0.569 0.661 1.000 0.796
X6 0.590 0.800 0.736 0.758 0.796 1.000

I A T

35°N+

34°N 1

33°N

32°N+

111°E 112°E 113°E 114°E 115°E 116°E

K1 () 4 AR (b) 10 Julini R0 XER (BP T A0 X 9i5)

Fig. 1 Maps of (a) April and (b) October precipitation stations of Henan Province (the numbers in the picture are the numbers of partitioned area)
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Table 2 Correlation coefficients of precipitation between

different areas of Henan Province in October (Zhai, 2006)

LIPS 4% 1 4 2 41X 3 41X 4
31 1.000 0.502 0.784 0218
431X 2 0.502 1.000 0.807 0.684
4% 3 0.784 0.807 1.000 0.443
43X 4 0218 0.684 0.443 1.000
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Fig.2 Distributions of mean precipitation (mm) in (a) April and (b) October in Henan Province
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Fig. 3 The interannual variation curves of precipitation anomaly percentage in (a) April and (b) October in Henan Province (the straight line indicates linear

trend, the broken line indicates 9-year moving average curve)
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Fig. 4 The interannual variation curves of precipitation anomaly percentage occurring in April in each area of Henan Province (the straight lines stand for

linear trend, the broken lines for 9-year moving average curves): (a) Area 1; (b) Area 2; (c) Area 3; (d) Area 4; (e) Area 5; (f) Area 6
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Table 3 Drought and flood years occurring in each area of

Henan Province in April
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1992+ 1995 2001
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Fig. 6 The interannual variation curves of non-precipitation days occurring in (a) April and (b) October in Henan Province
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Fig. 7 The interannual variation curves of light rain days occurring in (a) April and (b) October in Henan Province
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Fig. 8 The interannual variation curves of moderate rain days occurring in (a) April and (b) October in Henan Province
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