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Abstract:
change in two-dimensional space as well as lateral extension contrast, we developed a method of wavelet 

obtained by numerical simulation. The simulated composite signal can be separated into single signals of 

we determine the change and distribution characteristics of spectrum cycles in the two-dimensional space. 

underground strata structure and the contact relationship.
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these mathematical algorithms is not clear yet.
Based on the current situation and above problems, this 

2008; Zheng et al, 2007), and the simulated composite signals 

cycle. This paper also develops the well-seismic calibration 

from the spectrum characteristics of a single well to the 

the direction on the variations of the regional sedimentary 

2 Wavelet depth-frequency analysis method 
and numerical simulation of sedimentary 
sequence cycles

2.1 Wavelet depth-frequency analysis method

wavelet transform algorithm. The data at different depths 
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1 Introduction

properties, but also cyclicity. The complicated periodic 
motions are mostly the superimposition of simple periodic 
motions with different periods in nature. Sedimentary cycles 

and Van Wagoner, 1991; Wang et al, 2002; Rudman and 

done a lot of research to separate these complex strata 
with multistage superimposition into single stratum of 
a single period by using Fourier transforms, short-time 
Fourier transforms, Periodogram methods and wavelet 
transform algorithms to solve problems of sedimentary 
cycles (Goldhammer et al, 1993; 1990; Doveton, 1994). 
These algorithms only extract the spectrum characteristics 

processing a list of seismic data or well logging data, and both 
the accuracy and precision of sedimentary cycle analysis need 

cycle variations in two-dimensional space remain unsolved. 
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processing” and “high resolution reconstruction of the 

reflected by this profile and the geological targets are one-
to-one mapping, and this profile reflects and portrays the 

This method mainly processes the well logging data to extract 
the characteristics of spectrum cycles. It also can be used 
to process seismic, electrical, and gravity data to extract 
the characteristics of spectrum cycles. The decomposition 
and reconstruction of logging data are the foundations 

a single logging curve or the coupling curve of multiple 

on the decomposition of the wavelet. It is assumed that the 
well logging signal or reflection coefficient is f(t), then its 

2009) is:
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wavelet, and is the wavelet coefficient values in practical 
processing, dimension a, location b, translation point , 
signal factor t, admissibility condition c , and mother 
wavelet  )(t
paper. )(  is spectrum of )(t ,  and it reflects the 
characteristics of cycles. It is noted that the above 
parameters are all scalars with no units. We call it the 
reconstruction of f(t) or reverse wavelet transform when 
we get f(t) from ),( baW f  and wavelet function )(t .
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between  f (t) and ),( baW f  are ensured to some degree. 
The main function of the method: 1) Improving the 

a one-to-one relationship between extracted spectrum cycles 

can also invert some other sedimentary characteristics; 2) 

be used to divide sedimentary cycles of different levels.

2.2 Numerical simulation of sedimentary sequence 
cycles

periodicity, rhythmicity, and cyclicity (Van Wagoner et 

how can we extract these characteristics or reduce complex 

to describe and calibrate single or complex sedimentary 

order to calibrate the characteristics of sedimentary cycles. 

of the earth orbital motion. The periodic variations of 
the three period parameters of the earth orbital motion 
contribute to the periodic superimposition succession of the 

formed in this way 

1989). Numerical simulation methods are used to simulate 
the single signal and composite signals of the three periodic 
parameters of earth motion: eccentricity, precession, and 

actual strata (well logging or seismic signals).
Fig. 1 is the simulation of the three periodic parameters 

the five single sine signals are the respective simulations 
of the five earth movement periodic parameters: the long 

five single signals forms a composite signal. Suppose in 

superimposition of five stratigraphic units with different 

the composite signal. The composite signal is composed of 

cycles, 63 long precession cycles and 75 short precession 
cycles. The above information is the simulation result of 

and it can be seen directly from Fig. 1.
When it comes to the research into the division of real 

By the present research methods, what can we get are only 
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proves the validity and accuracy of the proposed method.

5 Conclusions

the composite signal can be separated into single signals of 

of a certain level.

cycles and build the model and typical significances of 

model we can obtain the types, the boundaries and the 
numbers of spectrum cycles which are all corresponding with 

and geophysical methods and established a theoretical basis 
for the well-seismic calibration joint interpretation.

3) We developed the well-seismic calibration method 

Through the well-seismic calibration, we divide the 
structures of sedimentary cycles with different levels, the 

Finally, we have truly achieved well-seismic calibration joint 
interpretation.
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