
Elastic 2D Modeling 
of Seismic Surveysof Seismic Surveys

Joe WongJoe Wong 
Peter Manning   

Dave HenleyDave Henley



mFD2D  - MATLAB software :

Designed for easy use;
Models fairly complex geological structure;f y p g g ;
Output data written to SEG-Y files.



Produce realistic-looking synthetic data for :g y f
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Source Wavelets



Δx = Δz = 2.5 meters 
Δ 00025 dΔt =.00025 seconds
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Time Lapse Example



Finite Difference 2D Elastic Modeling



BEFORE:
TARGET HAS HOSTTARGET HAS HOST 
ROCK PROPERTIES.

AFTER:
10% DROP IN10% DROP IN 
TARGET PROPERTIES.
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Relative Execution SpeedRelative Execution Speed

>> feature jit off>> feature jit off 

MATLAB 2009a jit on 49 sec 1MATLAB  2009a     jit on        49 sec          1
MATLAB   2009a     jit off      178 sec       3.6  
MATLAB 2010b jit off 120 sec 2 4MATLAB  2010b     jit off      120 sec       2.4
MATLAB  2010b     jit on       525 sec     10.7



Execution Time

Model size :  800 by 400 pixels
Time Steps :  4000
No. of Shots :   100
Run Time:    15 hours 



Multi-processor operation :

Start 3 separate MATLAB windows.
In each window run mFD2D from differentIn each window, run mFD2D from different 
folder names.  
In each window run same model withIn each window, run same model with
inter-leaved shot points, or
In each window run a different modelIn each window, run a different model.



Wish List EnhancementsWish List Enhancements  :

CPML d d fl tiCPML - decrease  edge reflections ;
Attenuation – seismic Q ;
V l it A i t VTI/TTIVelocity Anisotropy - VTI/TTI ;
Variable grid size ;
R ti i ti (???)Reverse-time migration (???).
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