Q tools: Summary of CREWES software for Q modelling and analysis
CEIVAVEIfSEVE

margrave@ucalgary.ca

Contents of Qtools

These are a collection of tools intended to illustrate and a) Einar R . b) ’
explore the constant Q model of attenuation. . N NS IReftra o panel ¢
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EINAR ... creates the constant Q impulse response (wavelet) o lfmpuise resporo{‘gggm 1 Impulse :
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QMATRIX ... creates a matrix which can be applied to a WL e Siv o oo v v ook o o om— ool EEE?%EE“ ) o conn
reflectivity or to a stationary trace to install minimum phase —
time-frequency decay. This is the transmission effect of Q. " c) NP—— " d) B ‘"E’F‘i-equé.‘éiﬂy (HSE’“ B S S
Options exist to model drift delay relative to Nyquist or, more 006 —r caz? A\/‘““’“
realistically, relative to sonic logging frequencies. " l I &f 8 Av‘ Diarce =750
INVQ ... design an inverse Q matrix. This is done by finding a 0 Rt 4 J\/* Drstancs =500 .
pseudo inverse to the forward problem (gmatrix). The | 2 J\/_ S— Qestimator
pseudo inverse is used to allow thresholding of the singular - Bandlimited responses , A & Normalized e e
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FAKEQ ... given velocity and density logs, invent a Q log e e F~% ==
based on empirical rules. - e
TDRIFT ... calculate the drift time. This is the traveltime il W DI ::35:%?:3:?;:{50
difference at seismic frequencies minus that at logging Qmatrix ' | g | o Evornom |
frequencies. T a) = e 200
DRIFT CORR. ... given a seismogram computed with logging :‘ —— . Seectralratio using Multitaper spectra
velocities, apply the drift delay to simulate having done the | i’ ::::zz::g%:?
computation with check-shot corrected velocities. m Toepliz | LI LU T B
QESTIMATOR ... estimate Q by various methods. o T o | A =
QZ2QINT ... given a finely layered Q model as a function of |:. = oo i i
z, compute the effective interval Q over a large interval. This | = in e s
Is the expected result of a Q measurement. e ' S o S | \\/ PR |
VSPMODELQ ... compute a 1D VSP given a Q model and e
velocity and density logs. Based on Ganley 1981. | | Well mode
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Demonstration scripts
DEMO Q WAVELETS... show the basic nature of Q
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DEMO CONVMTX QMTX... illustrate the creation of :
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stationary and nonstationary synthetic seismograms using
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Toeplitz convolution matrices and nonstationary Q matrices. | | | | | |
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DEMO INVQ... shows the use of the invg command to B el e s
render a nonstationary seismogram stationary. , ’
TEST QESTIMATOR ... demo the use of gestimator. o | §E”",’;j‘;?;',‘j;ej; |
TEST VSPMODELQ... demo the creation of VSP synthetics 7 7 o i
US| ng VSp mOdE|q . Here vg, V1, Po, P1, @and Qpin, Q@max are all prescribed empirical quantities.
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