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Fig-1 The time series of precipitation in Yan "an from 1952 to 2003
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Fig.2 The square modulus of Morlet wavelet transform of annual anomalous precipitation seires
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Fig.3 The time frequency distribution of Morlet wavelet transform of annual anomalous precipitation seires
*x 1 =R 50 F3REKR SR FEH

Table 1 The years with abundant precipitation and deficiency annual

precipitation from 1953 to 2003 in Yan 'an

Ui H Items Ay Year
[ K AR 2 4F- 5y 1953,1954,1956,1959, 1961, 1962, 1964, 1965,1967,1969,1971,1973,1976,1978,1979, 1981, 1984, 1986,
Years with plenty rain 1988,1989, 1991, 1994, 1996, 1999, 2001
[ K AR 2D 4 5y 1952,1955, 1957, 1958, 1960, 1963, 1966, 1968, 1972,1974, 1975, 1977, 1980, 1982, 1983, 1985, 1987, 1989,
Years with little rain 1990, 1992, 1993, 1995, 1997, 1998, 2000, 2002, 2003

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig-4 The real part changes of Morlet wavelet transform coefficient of anomaly annual

precipitation time series (4-year time scale)
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Fig-5 The real part changes of Morlet wavelet transform coefficient of anomaly annual

precipitation time series (32-year time scale)
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Table 2 The prediction results of precipitation based the wavelet analysis
and nearest neighbor bootstrapping regressive model
0y S E UG LI MR (90) 0y S {E TR {E MR ()
Year Measurement prediction Relative error Year Measurement prediction Relative error
1991 451.7 557.7 19.0 1998 567.8 659.2 13.9
1992 462.5 476.4 2.9 1999 344.3 437.5 21.3
1993 567.4 728.0 22.1 2000 367.3 492.9 25.5
1994 606.9 473.5 —28.2 2001 573.5 503.7 —13.9
1995 360.7 437.0 17.5 2002 538.5 598.8 10.1
1996 464.8 688.4 32.5 2003 608.0 613.4 0.9
SIS T L ki 5257
1997 372.1 577.3 35.5 MR & 84.6%
Pass rate of prediction
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Wavelet analysis of precipitation variation and
trend in nearly 50 years in Yan an

JU Tongjun'» SHI Hui’» HU Qing’
(L. Institute of Soil and W ater Conservation, Chinese Academy of Science and Ministry of W ater Resources,
Northwest A & F University: Yangling. Shaanxi 712100, China:2-School of Environmental
and Municipal Engineering: Xi "an University of Architecture and Technology, Xi "an, Shaanxi 710055, China)

Abstract. The annual precipitation series from 1952~2003 in Yan 'an was analyzed through multitime-
scale by using Morlet wavelet- The results showed that the changes of 376 and 25732 years scale were
stronger and there were nearly 22 and 3 years period with 22-year periodic changes most strongly - According to
precipitation cycle, the Yan ‘an annual precipitation in the next 9~~8 years will be relatively high, to reach the
maximum in 2007~2009, and then to begin to reduce- The precipitation from 2013 will enter a stage of drier
period for about 10 years. The annual precipitation predicted model was established on the basis of wavelet and
nearest neighbor bootstrapping regressive method by the annual precipitation data from 1952 to 1990, then. the
model was used to predict 13-year annual precipitation changes from 1991 to 2003. There was 11 years predic-
tion results with relative error less than 3076, this showed that the comprehension wavelet analysis and nearest
neighbor bootstrapping regressive method can be used to predict the precipitation changes-

Key words: precipitation: wavelet analysis: nearest neighbor bootstrapping regressive model: Yan ‘an



