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Time-frequency Analysis on Palaeoclimate Recorded by Phytolith
at the Late Holocene Peat Deposits in Dunhua Basin
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Abstract Diversity of palaeoclimate parameters in sedimentary stratigraphy and its artificiality in interpretation
process bring some inevitable errors. Based on Morlet one-dimensional continue wavelet transform, palaeoclimate
parameters recorded by phytolith at Jixiang and Yushu profiles in Dunhua Basin were analyzed by time-frequency,
change of palaeo-climat was discussed. The results showed that the wavelet spectrum and energy change at Jixiang
profile with no less than 30 frequency scales were similar with that at Yushu profile with no less than 20 frequency
scales and both profiles had six different energy aggregation regions. Changes of palaeoclimate since the Late
Holocene in Dunhua Basin was divided into six stages: before BC 730, warm and cooling period; BC 730-BC 205
mild, humid, and gradually cooling period; BC 205-AD 255 warm period; AD 255-525 cooling periods AD 525-
1220 warm and humid period; after AD 1220, a stage with more frequent fluctuations. Morlet one-dimensional
continue wavelet transform could deal with the superposition of palaeoclimate records effectively and reduce the
artificial erron enjoy huge potential for application in palaeocdimate research.
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Fig. 1 Location of the Studied Area
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Fig. 3 Wavelet Transform Coefficient Spectrum of Palaeo Annual Mean Temperature Recorded by Phytolith at Jixiang Profile
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Fig.4 Wavelet Transform Coefficient Spectrum of Palaco Annual Mean Precipitation Recorded by Phytolith at Jixiang Profile
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Fig.5 Wavelet Transform Coefficient Spectrum of Palaeo Annual Mean Temperature Recorded by Phytolith at Yushu Profile
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Fig. 6 Wavelet Transform Coefficient Spectrum of Palaco Annual Mean Precipitation Recorded by Phytolith at Yushu Profile
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Fig.7 Comparison of Wavelet Transform Coefficient Spectrum of Palaeco Annual Mean Temperature Recorded by
Phytolith Between Jixiang and Yushu Profiles
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Fig. 8 Comparison of Wavelet Transform Coefficient Spectrum of Palaeo Annual Mean Precipitation Recorded by
Phytolith Between Jixiang and Yushu Profiles
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