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Abstract The loess-paleosol sequence in central China is regarded as an excellent continental record of palaeocli-
matic and palacoenvironmental changes during the Late Cenozoic era. The alternation of paleosol and loess units is

commonly interpreted as an indication of alternating waxings and wanings of the paleomonsoon in the East Asia,
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with the soil-forming periods corresponding to strengthened summer monsoon and loess deposition to strengthened
winter monsoon. Previous studies investigated orbital cycles (100, 41, 21 and 19 ka) of the East Asian monsoon
variation recorded in the loess-paleosol sequences, however, discrepancies persist about other non-orbital cycles (66,
57, 35 and 31 ka, etc), the time that 100-ka cycle appeared and the interval that 100-ka cycle dominated, due to dif-
ferent proxies used, different time scale models established and different spectral analyses applied.

Wavelet transform and Singular Spectrum Analysis (SSA) are powerful and quantitative methods of spectral analysis
for time series, the former can provide flexible localized time-frequency information, and the latter can give estimates of sta-
tistical dimension and divide the time series into principle components. In this study, SSA and the wavelet analysis are used
to determine the periodicity of the East Asian monsoon evolution on the Chinese loess plateau quantitatively. Magnetic sus-
ceptibility (MS), an indicator of the East Asian summer monsoon intensity, is determined in the loess-paleosol sequences o-
ver the last 2. 6 Ma from the typical loess sections at LLuochuan, Shaanxi province, and Lingtai, Gansu province, respective-
ly. The time series of MS are established using the time scale model derived from relationship between Rb-concentration and
sedimentation rate. Then the significant evolution cycles of the East Asian summer monsoon are extracted and can be veri-
fied within the two sections. The results show that:

(1) There are three stages of the evolution of the East Asian summer monsoon during the past 2. 6 MaB. P. 1)
2.5—1.0 MaB. P. , 40-ka cycle is dominant except that there may be no significant cycles during the 1. 87 —1. 37
MaB. P. interval, reflecting orbital forcing on the summer monsoon variation; 2) 0. 9—0.6 MaB. P., a transition
period from 40-ka cycle to 100-ka cycle; 3) 0. 6—0 MaB. P. , 100-ka cycle is dominant, indicating possible influence
from low-latitude oceans on the summer monsoon evolution through the adjustment from global carbon cycle or at-
mospheric CO; content.

(2) There is no obvious change of cycles around 1. 2 MaB. P. It indicates that 1. 2 MaB. P. is not a real transi-
tion time of climatic cycles, but a trigger time for the evolution of cycles in the summer monsoon. This trigger event
may be driven by the Kulun-Yellow River movement occurring in 1. 2 MaB. P. and affect greatly on the cycle transi-
tion between 0. 9—0. 6 MaB. P.

(3) Both wavelet analysis and SSA give the consistent results that 40-ka cycle begins to weaken from 1.2
MaB. P. and breaks down from 0. 9 MaB. P. while 100-ka cycle has gradually generated since 0. 9 MaB. P. The East
Asian summer monsoon begins to evolve into greatly warm/cool fluctuations dominated by 100-ka cycle since 0. 6
MaB. P. Therefore, 0.6 MaB. P. is the time that the summer monsoon climate has abrupt changes with large ampli-
tude of fluctuations.
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Fig.1 The magetostratigraphy and magnetic susceptibility of Luochuan and Lingtai sections (Luochuan data from Lu et all!’). Lingtai da-

ta from Sun et all'8), Polarity time scale is adopted from Cande and Kent!191)
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Fig. 2 The wavelet analysis of magnetic susceptibility at Luochuan
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Table 1 The test results of the significant cycles of magnetic susceptibility by using SSA
#%)Il Luochuan RE  Lingtai
i i R R i i o RM T
Year/MaB. P. Cycle/ka  correlationcoefficient  confidencetest Year/MaB. P. Cycle/ka  correlationcoefficient confidencetest
0. 60~0. 00 100 0. 9819 i3t Pass 0. 60~0. 00 100 0.9903 i#i 1 Pass
1.37~0.77 40 0.9702 T Pass 0. 60~0. 00 40 0. 9620 i1 Pass
1. 87~1.37 20 0.9514 ¥t Not Pass || 0. 60~0. 00 20 0. 9639 i1t Pass
1. 87~0. 66 200 0. 9664 jifii) Pass 1.37~0.77 40 0. 9882 il Pass
2.10~1.80 40 0. 9620 i3 Pass 1.87~1.37 - - -
2.45~2.10 40 0. 9864 i Pass 2.55~1.85 40 0.9772 i1 Pass
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