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SEISMIC RESOLUTION
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SEISMIC RESOLUTION
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VERTICAL SEISMIC RESOLUTION
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VERTICAL SEISMIC RESOLUTION
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VERTICAL SEISMIC RESOLUTION
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DETERMINING VERTICAL RESOLUTION
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SEISMIC RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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SEISMIC RESOLUTION: LATERAL RESOLUTION

1(2)Jba
Estimate the resolution of seismic surveys

- typical frequency in seismic exploration is ~100 Hz [7-1000]

- seismic velocity of crustal rocks ~3000 m/s [2000-7000]
Wavelength is: _4=vT=v/f=3000/100=30 m

Vertical resolution: 7.5 m

Horizontal resolution at 100 m depth: V2x100x30 =775 m

Horizontal resolution at 10 km depth: ¥2x10000x30=7746 m

- what happens to resolution at higher velocities?
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Migration
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Migration
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Migration
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Migration - Correcting for Location

Unmigrated energy on single trace...
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Migration - Power of Correlation

Two reflections on unmigrated data After spreading to all possible locations
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in the subsurface correctly where the reflections are properly
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Syncline - Buried Focus

» Left, below, shows true zero-offset ray paths for coincident sources
and receivers at surface points A through G to a synclinal reflector.
The curvature of the reflecting horizon is such that there are multiple
perpendicular ray paths from surface positions B through F. On the
right is the appearance of the syncline at left has on the stack (zero

offset) section.

Distance —» Distance —»
A B CDEFEG A B CDEFSG
Q C
Depth
Time
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Syncline within Stacked Data
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Syncline within Migrated Data
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Anticline - Data Example
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Point Diffractor within Stacked Data
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MHGRATION AND LATERAL RESOLUTION

Fresnel Zone Equations:

Pre-Migration Post-Migration
Fy=V,,JT/F F,=AN/4a =V, /4F
where:

F, = Fresnel Diameter

Vavg = Average Velocity

T =Time

F = Frequency of Pulse
A= Wavelength
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SEISMIC RESOLUTION: LATERAL RESOLUTION

Typical Lateral Resolution

Shallow Event

— Time=1.0s

— Vint = Vavg = 2000 m/s

— Pulse =50 Hz

— PreMig Fresnel Diameter = 282 m
— PostMig Fresnel Diameter =10 m

 Deep Event
— Time=5.0s
— Viht =4600 m/s
— Vayg = 3800 m/s
— Pulse =20 Hz
— PreMig Fresnel Diameter = 1900 m

— PostMig Fresnel Diameter =47.5 m
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Fresnel Zone Circles

Shallow Window
282 m pre-migration
10 m post-migration

Deep Window

1900 m pre-migration

47.5 m post-migration
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Post Migration s Pre Migration
2-D and 3-D Migration

Horizontal resolution

Pre migration Fr¢snel zone= 1130 m

Effects on Fresne

zone size and shap

on 2-D (ellipse) and =12 soe

3-D migration F=25 Hz

(circle) V= 4000 m/s
Post migration Fresnel zone=! 40 m
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SEISMIC RESOLUTION: LATERAL RESOLUTION
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