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SpeCtraI deCOmpOSitiOﬂ discriminates different geOlOgical eXpreSSiOnS Seq_uen_ce Stratlgraphy_Interpretatlon can be made based on rock composition, O u"u‘ \ with norrr;alilzstiocr; on
grain size characteristics, spontaneous potential, and gamma ray log shapes o e m e o w0 ® w- @ every spectral band.

by i1solating seismic signals of particular spectral ranges. One goal Is to
enhance the periodic depositional events that help interpret sedimentary
processes. Variational mode decomposition (VMD) Is a novel data-

(Rider, 1999). Transgressive/regressive facies recognition is the key for the
stratigraphic sequence division. Following Rider (1999), we build a

driven signal decomposition method and exhibits advanced features dhe_p(l)(smona; cygle model, e.g. Pﬁ';ﬂ bho.rdehr_ltrinsgres_smp m?deg_ The
compared with the classic time frequency analysis (TFA) methods. thickness of sandstone increases with depth; while the grain size of sediment

Rather than using predefined spectral bands, VMD adaptively tcﬁ_ar;(ges frohmlf|r|1e N co_?;r]se, and the sanld stonehl_s r:n?erbedded with ‘C(’:;m'la(; °°°°°°
decomposes a signal into an ensemble of band-limited intrinsic mode ICKNESS shale fayers. [he gamma ray 10g, WhiCh Increases upward, an

functions (IMFs) with their respective center frequencies. We define depositional settings are shown. The synthetic reflectivity series and seismic
our technique using synthetic depositional cycle examplés and then traces are also shown. In order to match the scale of the depositional model,

apply VMD to map seismic sequence stratigraphy identification for a the synthetic trace is 30ms long. The reflectivity series follow the same
survey acquired in Dutch Sector, North Sea pattern, and because the grain size changes, the seismic reflectivity between e
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shale and sandstone also changes with depth.
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Reflectivity series, seismic
traces and IMF 1,2 and 3
from VMD of the deltaic
transgression model. The
amplitude of IMF 1
Increases upward like the
gamma ray log

from Rider (1999). The grain sizeis .
fining upward, and the thickness
of sandstone is increasing o
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The field seismic data set is from the Dutch Sector, North Sea. | show a ||]|: _ el g
ot L e vertical seismic section, and the colourful curves are auto-tracked horizons, . =N ’ ----------------------
the Wheeler domain relative geologic time section with the auto-tracked e FF e — —
IMES horizons shown (Ligtenberg et al., 2006). The deltaic cycles in Dutch sector T e e
rang from a river-dominated to a wave-tide dominated stages. These cycles Sequence stratigraphy interpretation on (a) IMF-1, (b) IMF-2, and (c) IMF-3.
- - - - - - IMF-1 shows a good visual correlation with gamma ray log like the
comprise of classic clinoform geom_etrles progradlng pv_vards the _ l_aasm synthetic model. The IMF-2 characterizes the progression and regression
(Petruno et al., 2015). The Wheeler diagram shows the distinct depositional sequences more clearly, compared with the seismic section above and
fg AV .o . - _ - - - bandpass filtered results. The strong amplitudes on IMF-3 highlight the
Mf/ \ 2. 208 wi trends’ Ie’ aggradathnal’ progradatlonaI’ and retrO gra‘datlonal Selsmlc sequence boundaries, FS and MFS. In addition, IMF-1 and IMF-2 are
T - o @ s clinoform detection iIs usually limited by one wavelength (the thickness of blended on (d) with dotted triangles showing the two depositional
e e two seismic events) and related to the predominant frequency of the seismic ceauences.
ectral ban ectral ban - -
: —— data and the velocity of the sediments (Zeng et al., 2013).
S——— " ———— Conclusion

VMD s a data-driven signal decomposition method, and
unvelils the hidden information from seismic data.
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We estimate the sedimentary cycle by decomposing seismic
: amplitude signal into a finite number of modes using VMD.
However, the geological meaning of such modes is not well
understood, and these modes need to be carefully calibrated

Vertical sections through seismic and evaluated Wlth We“ |OgS.

data (a) without, and (b) with auto-
tracked horizons. (c) The resulting
Wheeler transform volume. The
gamma ray log is shown.
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Since the adaptive signal decomposition method can
highlight the sequence boundaries, it will be helpful for
facies analysis. Please have a look at Tao Zhao’s poster.
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