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The wavelet analysis of summer precipitation characteristics in
Xilinhot from 1961 to 2010

WANG Ying-shun, HE Jun-jie
(Xilinhot National Climate Observatory, Xilinhot 026000, China)

Abstract: Using the wavelet analysis method with Mexican Hat Function, the characteristics of summer precipita-
tion in Xilinhot from 1961 to 2010 was analyzed. The results showed that the cycle of summer precipitation varied
with timescales which supported by weak oscillation with larger timescale and volatile oscillation with smaller time-
scale. The first, second, third and fourth main period of summer precipitation periodic oscillation was 30, 27, 24
and 21 years, respectively. The summer precipitation and periodic changes had an impact on annual precipitation.
For the summer precipitation, the cycle was 7 to 15 year for the timescale with more than 30 years, the cycle was
10 years for a 15 year timescale and the cycle was 2 to 9 years for a 9 year timescale. For the timescale with less
than 3 years, the periodic oscillation significantly strengthened, the cycle was shorter and unstable, and the precip-
itation was obviously uncertain. The precipitation was the key factor to determine the grassland vegetation growth
status and nutrient accumulation and content.
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Fig.1 Summer precipitation and mean value of the periods of 1961 to 2010 in Xilinhot
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Fig.2 Wavelet analysis and wavelet mean square error for summer precipitation of the periods of 1961 to 2010
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Fig.3 Periodic characteristics of summer precipitation in different temporal scale of the periods of 1961 to 2010
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Table 1 The relationship of summer precipitation and
grass growth conditions and grass

nutrients in the typical steppe

Ei=RN [ 7K i Precipitation
Parameter r P

W FE R Grass yield 0.395 <0.05
MRS B Grass height 0.499 <<0.05
% J¥ Coverage 0.706 <20.01
MAE W Crude fat 0.336 >0.25
MEH Crude protein —0.586 >0.05
RLJK 4y Crude ash —0.511 >0.05
L4 Crude fiber —0.053 >0.25
LAY 0.256 >0.25
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