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Introduction

Migration specific statics workflow
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Definitions

Weathering layer
* Seismic weathering vs geologic weathering

Static corrections "
e From surface to a datum

Base of
weathering

Reflection statics
* Based on reflector coherency . /e

Reflector

(b)
’ Datum

Reflector

Cox (1999)
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Assumptions

Weathering layer
* Low velocity relative to the sub-weathering layer

Static corrections @
e Ray paths are near vertical in
weathering layer

Base of
weathering

Reflection statics = & /Y
* Moveout is hyperbolic
* Lateral homogenous velocity

Reflector

’ Datum

Reflector

Cox (1999)
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Background

Assumptions
 Weathering layer has a low velocity relative to the sub-weathering layer

Simple Geology
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 Weathering layer has a low velocity relative to the sub-weathering layer
* Moveout can be approximated by a hyperbolic function
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Methodology
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Methodology

Traditional statics workflow

[ Preprocessed gathers ]

Apply
Normal Moveout
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[ Reflection statics ]
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Methodology

Migration specific statics workflow
[ Preprocessed gathers ] [ Depth velocity }

l \ model
Apply Apply
Normal Moveout Model-based Moveout
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[ Time reflection statics ] [ Depth reflection statics }
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)

Thrust Velocity Model
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)

Uncorrected Gathers
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)
NMO Corrected Gathers
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)
MMO Corrected Gathers
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)
MMO Corrected Gathers
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)

NMO Corrected Gathers MMO Corrected Gathers
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Methodology

Time NMO stack prior to reflection statics

DF hin number)
11 31 91
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Methodology

Time stack prior to reflection statics

DF bin number
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Methodology

Time st after reflection statics
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Methodology

Depth stack prior to reflection statics

Ayt ) UNIVERSITY OF CALGARY
‘{;‘ CREWES WwWw.crewes.org Q) FacuLTY OF sciEnce

Department of Geoscience




Methodology

Depth stack after reflection statics
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Methodology

Time receiver statics

Depth receiver statics
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Results

Depth Velocity Model
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Results

Time NMO Interval Velocities
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Results

wedge-30deg_m1_proc_stk
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Results

Depth Migration, depth statics ap
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Depth Migration, time statics applied
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Results

wedge-30deg_PSTM_taup.SGY

Time Migration, time statics applie
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Results

wedge-30deg_PSTM_taup_nomastt.SGY

Time Migration, no statics applied
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Conclusions

Traditional statics workflow
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Conclusions

Migration specific statics workflow
[ Preprocessed gathers ] [ Depth velocity }

l \ model
Apply Apply
Normal Moveout Model-based Moveout
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Conclusions

* Time statics are coupled to time processing

* Traditional statics workflow creates anomalies in depth migration

* In structured data, the NMO assumptions breakdown

e Cannot assume lateral velocity homogeneity

* Depth imaging should have different statics from time processing

* Data should be conditioned specific to migration type
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* Synthetic model with statics
* Synthetic model with more subsurface structure
 Test sensitivity to velocity accuracy

e Test real data from foothills environments
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Supporting slides

model createdby Mike O’Brien and Carl Regone and is provided courtesy of Amoco and BP
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Supporting slides
* Depth Migration, no statics applied

BP94_m0oct26_proc_stk
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Supporting slides

BP94_mO0oct26m_proc_stl

* Depth Migration, time statics applied

100 200 300 [ 0 %0 1060 1M 1200 1300 Moo 180 150 1700 1800 1906 200 2 2200 2300 400 0 20 20 M 29 000 30 300 3o 3400 TP Woo 30 W0 3900
I I 1 I | L i | | h i I | I L L | | . i | f ! L | |

N :

'y mﬁl
A AN NN
(NI ﬂ'ﬁ"r\:-‘\-#.'.‘
AN o \k\ "'.\\'f\x i
IR SR
0\ \{llg:v, W > »,
X

—————

—

A'L 5] UNIVERSITY OF CALGARY
“;'CREWES www.crewes.org e




Supporting slides

* Depth Migration, depth statics applied

BP94_mOoct26mm_proc_stk
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Supporting slides

* Depth Migration, no statics applied

‘ BP9d_mOoct26_proc_stk
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Supporting slides

* Time Migration, no statics applied
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Supporting slides

* Time Migration, time statics applied
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Background

Assumptions
 Weathering layer has a low velocity relative to the sub-weathering layer
* Moveout can be approximated by a hyperbolic function

Simple Geology Complex Geology
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Methodology
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)

Thrust Velocity Model
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)
Shots from Model
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)

Uncorrected Gathers
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)

NMO Corrected Gathers
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Methodology

Normal Moveout (Time) vs Model-based Moveout (Depth)
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