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1

Tab.1  Errors between calculating depth and drilling depth for the same layers
(m) (m) (m) (1m)
T6 1761 1744 -17 1758 -3
1
T8 2681 2732 51 2684 3
T6 1035 1022 -13 1046 11
1
T8 1419 1390 -29 1411 -8
5 T6 753 722 -31 754 1
T6 1213 1101 -112 1226 13
6
T8 1622 1435 - 187 1620 -2
T6 1018 1042 24 1012 -6
8
T8 1302 1340 38 1308 6
T6 1331 1324 -7 1332 1
9
T8 1971 2018 47 1960 -11
T6 956 1004 48 962 6
11
T8 1437 1502 65 1430 -7
J. 2003 42(1) :102.
(1) '
J. 2004 43(3):272.
(2) J 2004 34(1):139.
416a—417
I 2007 46(3):
(3) 3D 294.
I
2005 28( 40) : 285.
(4)
J.
2004 43(1) :62.
(5) J.
o 2001 36(5) :618.
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2001 40(3) : 100.

TO
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CHARACTERISTICS AND IMPLICATIONS OF
THE SEISMIC ABNORMAL RESPONSES OF
CARBONIFEROUS HUANGLONG FORMA-
TION IN FULING AREA, SOUTHEASTERN SI-
CHUAN BASIN
SHI Ze-jin"?, XIA Wen-gian®, WANG Chang-
cheng’ , et al. (1. State Key Laboratory of Oil and Gas
Reservoir Geology and Exploration, Chengdu Univer-
sity of Technology, Chengdu 610059, China; 2. Col-
lege of energy resources, Chengdu University of Tech-
nology, Chengdu 610059, China ). COMPUTING
TECHNIQUES FOR GEOPHYSICAL AND GEO-
CHEMICAL EXPLORATION, 2011, 33(3) . 231
Fuling area is located in southeastern Sichuan
basin. Through carefully seismic interpretation of
Huanglong formation of carboniferous in Fuling area,
there are four typical seismic responses in reflecting
structure as follows: (1) The amplitude of both peak
and trough of seismic are medium to weak. (2)Peak
amplitude with phase axis pulled down present as
strong or weak, and above trough amplitude is high to
medium. (3)Seismic phase axis is pulled down clear
and the amplitude is medium to weak, and amplitude
is weakens lower with the seismic phase axis pulled
down clear. (4)Seismic amplitude is weak and close to
nil trace. Based on the theoretical models of karst u-
nits developing and sedimentary characteristics in this
area, the four seismic responses in reflecting structure
which we mentioned above probably means four differ-
ent geologic origins, which respectively represented :
A. developing of karst positive topography and karst
negative topography; B. developing karst caves that
are filled by mud completely or certain mud or develo-
ping high — porosity reservoirs; C. developing fissures
and caves that are filled by much mud or not entirely
filled that performances low speed in seismic profiles;
D. identifier of Huanglong formation which is deposi-
ted seven to nine meters or the sediment thickness is
less than that. Meanwhile, the seismic forward mod-
eling for the four geologic origins is matching for the
four typical seismic responses in reflecting structure
well. All those study results based on specific struc-
ture in seismic profiles can be used to predict the new
type of reservoirs and effective to search for new alter-
native exploration zones for more gas discovery in Ful-
ing area.
Key words: seismic reflecting structure; seismic re-
spons; seismic forward modeling, Huanglong forma-
tion, southeast region of Sichuan basin

SEISMIC SPACE INSTANTANEOUS PARAME-
TER ANALYSIS AND ITS APPLICATION

HE Xi-lei'?, HUANG De-ji*, WEN Xiao-tao’, et
al. (1. State Key Lab. of Oil and Gas Reservoir Geol-
ogy and Exploration, Chengdu University of Technolo-

gy, Chengdu 610059, China;2. College of Geophys-
ics, Chengdu University of Technology, Chengdu
610059, China). COMPUTING TECHNIQUES FOR
GEOPHYSICAL AND GEOCHEMICAL EXPLORA-
TION, 2011, 33(3) . 237

As a comparison to conventional instantaneous
parameter analysis based on complex trace analysis in
time domain, a new method, space-instantaneous pa-
rameter analysis (SIPA), is proposed in this paper,
which changes the harmful singular values in seismic
complex traces into effective information and is more
useful in lateral prediction of reservoir. This method
recombines seismic data along horizon to form varying
reflection amplitude signal traces which are used as
real traces to process space instantaneous complex
trace analysis, and calculate out the space instantane-
ous parameters. The change points of lateral ampli-
tude are just these singular points which are not satis-
fied with the summary of analysis conditions and char-
acters, the singular point corresponding to the singu-
lar value are just correspond to geological structure
catastrophe points along the horizontal layer, the rela-
tive change ratio of instantaneous phase and wave-
number along the horizon is greater than that of ampli-
tude. Consequently, SIPA can effectively detect
fault, crack, fracture — rich zone, channel, fringe
and other lithological pinch — out points. The results
of numerical modeling and fractured reservoir predic-
tion with real seismic data in Y area show that the a-
bove conclusion is correct.
Key words: space-instantaneous parameters; com-
plex trace analysis; reservoir prediction; fracture-rich
zone

STRUCTURE MAPPING WITH TRANSVERSE-
LY VARIABLE 3D SEISMIC VELOCITY MOD-
EL IN ERLIAN BASIN
JIA Yi-rong'?, HE Zhen-hua', SHI Lan-ting’, et al.
(1. Chengdu University of Technology, Chengdu Si-
chuan 610059, China; 2. Northwest Geology Institu-
te, CNPC, Lanzhou Gansu 730020, China). COM-
PUTING TECHNIQUES FOR GEOPHYSICAL AND
GEOCHEMICAL EXPLORATION, 2011, 33(3) . 243
Depressions in Erlian Basin are long and narrow
with complex faults and structures. Challenges for
correct structure mapping include complex structure
imaging and sharply lateral variable velocity analysis.
Traditional methods by using stack velocity spectrum
do not meet the demands of high precision seismic in-
terpretations. The improved structure mapping in this
paper involves the following steps: (1) creating veloc-
ity model by stacking velocity spectrum based on seis-
mic pre-stack time migration data; (2) calibration of
the velocity model with well log and seismic data and
building up a transversely variable 3D seismic velocity
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model; and (3) implementing time-depth conversion
for target layers using the revised velocity model. Re-
al seismic data processing in Erlian Basin shows that
the transversely variable 3D seismic velocity model
can be used to improve complex structure mapping .
Key words: 3D seismic velocity model; time-depth
conversion; structure mapping; pre-stack time migra-
tion; erlian basin

SUPPRESSING NUMERICAL DISPERSION IN
FINITE DIFFERENCE MODELING BASED ON
ACOUSTIC AND ELASTIC EQUATION USING
FCT SCHEME
LI Wen-jie, ZHANG Gai-lan, JJANG Da-jian, et al.
( Exploration and Production Research Institute, SIN-
OPEC, Beijing 100083, China ). COMPUTING
TECHNIQUES FOR GEOPHYSICAL AND GEO-
CHEMICAL EXPLORATION, 2011, 33(3) . 248
Numerical dispersion inevitably exists in numeri-
cal simulation based wave equation, which is also
called grid dispersion and usually affect the result of
numerical simulation badly, therefore, in the process
of numerical simulation, the problem must be man-
aged to solved. On the basis of the research result the
other people have achieved, the paper uses the flux-
correction transformation scheme to eliminate numeri-
cal dispersion existing in numerical simulation based
on elastic wave equation in isotropic media. The re-
sult of numerical simulation shows that the scheme
can eliminate the numerical dispersion effectively and
improve the quality of numerical simulation greatly.
Key words: elastic wave equation; isotropic media;
finite difference ; numerical dispersion; FCT scheme

JOINT S TRANSFORMATION AND TT-TRAN-
SFORMATION METHOD OF SURFACE WAVE
SUPPRESSION
MA Jian-qing, LI Qing-chun( School of Geological En-
gineering and Surveying, Chang’an University, Xi’an
710054, China ). COMPUTING TECHNIQUES FOR
GEOPHYSICAL AND GEOCHEMICAL EXPLORA-
TION, 2011, 33(3) . 252

TT transformation ( Time-Time transformation) is
a new method to process non-stationary signal based
on S-transform, it has a good ability of frequency con-
version. The surface wave, with lower frequency com-
pared with other seismic wave, can be suppressed
through extracting the TT spectrum’s diagonal ele-
ments of seismic data. However, this method has a
deficiency that in pressing low-frequency signal, a
part of high-frequency interference is retained that can
be eliminated by S transformation. Firstly, we apply
S transform time-frequency filtering for each trace
seismic data to suppress the high frequency interfer-
ence and random noise, then, use TT filtering to sup-
press the surface wave with low frequency. Finally,
we use this method to real seismic data processing,
and compare it with the traditional high-pass filter
method. The result reflects the effective of TT trans-
form in suppressing surface wave.

Key words: surface wave suppression; time-frequen-
cy analysis; S-transformation; TT-transformation

WAVEFORM CONSISTENCY SHAPING MET-
HOD AND APPLICATION IN SEISMIC MERG-
ING PROCESSING IN DAQING XUJIAWEIZI
DEEP GAS RESERVOIR
CHEN Bin ( Exploration and Development Research
Institute of Dagqing Oilfield Company Ltd., Daqing
Helongjiang 163712, China). COMPUTING TECH-
NIQUES FOR GEOPHYSICAL AND GEOCHEMICAL
EXPLORATION, 2011, 33(3) . 258

Waveform consistency is an important factor in
seismic merging processing, the waveform difference
is small in seismic data processing of single block be-
cause the properties of the sources and receivers are
similar. The wavelet amplitude, frequency and phase
are different in multi-blocks processing because the
data acquisition is in different time and also, the data
has different source and receiver properties. The
method of frequency consistency, amplitude consis-
tency and deconvolution are applied to adjust the rela-
tionship between wavelet frequency and phase for dif-
ferent seismic data and different blocks in convention-
al seismic data processing, but the above consistency
processing can reduce the seismic data prestack pro-
cessing quality. The unified waveform consistency
processing is presented in this paper, the proposed
method can eliminate the waveform difference which
results from the source type and acquisition factor in
different blocks, the crosscorrealtion coefficient of
wavelet in different block is above 0.9, that means,
the original data quality is kept efficiently during the
course of prestack consistency processing. We have
got good result in waveform consistency processing in
19 blocks, about 5 058.8 km® in Xujiaweizi, this is
also the biggest 3D seismic onshore data merging pro-
cessing in China.
Key words: seismic data merging processing; wave-
form consistency; wavelet shaping; crosscorrelation
coefficients ; prestack migration

ABSORPTION COEFFICIENT EXTRACTING
METHOD BASED ON DYNAMIC WAVELET
ESTIMATION
CAO Jian, ZHAO Xian-sheng, SHI Ze-jin, et al.
( Chengdu University of Technology, Chengdu
610059, China). COMPUTING TECHNIQUES FOR
GEOPHYSICAL AND GEOCHEMICAL EXPLORA-
TION, 2011, 33(3) . 264

Wavelet extraction based on convolution-model ,
we often assume the minimum-phase wavelet. Al-
though phase shift and Q-compensation can be adopt-
ed in seismic data processing, the extracted wavelets
from real seismic data is mostly mixed-phase. The
most common way to extract absorption coefficient is
seismic trace spectrum modeling, i. e. using the
smoothed amplitude spectrum of the seismic trace to
substitute wavelet amplitude spectrum, but this brings
in error, also create more uncertainty while interpre-



