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GEOP 320

Spring 2006
Programming Project
 (Due date: 28/5/2006)

Objective

· The objective of this project is to write a program that generates synthetic seismograms.
· The grade of this project will be equivalent to 10% of the total course grade.

· The project grade will be used to substitute any deficiency you have in the final course grade.

Introduction


Synthetic seismograms are used for:

(1) Forward modeling, where they are computed given the source wavelet w(t) and Earth reflectivity e(t).
(2) Inverse modeling, where they are used to estimate the source wavelet given the seismic trace and Earth reflectivity.
· In this project, we will tackle the forward modeling problem.

Exercises

(a) Work as one group.

(b) You are charged of the following tasks.

(1) Writing a program that generates a synthetic seismogram given w(t), properties of subsurface layers, seismic survey, and seismic noise.
(2) The program should calculate e(t) given the properties of subsurface layers.

(3) For w(t), use a Ricker wavelet with a peak frequency fD = 30 Hz.

(4) Your offset should span a range of 0 ( Xmax/Zmax ( 5, where Xmax and Zmax are the maximum offset used and the depth of the deepest reflector, with X = 50 m.
(5) Generate the true T-X curves of the primary reflections only.

(6) Convolve the T-X curves with the wavelet described in task (3) above.
(7) Add random Gaussian noise with mean = 0 and standard deviation = 0.1.

(8) Give a presentation during a lab session introducing your program and testing it on the input provided in part (c) below.

(9) Write a brief (3-5 pages) report providing the following parts:

· A printout of the program.
· Results of the testing.

· Comments on the strengths and weaknesses of the program.
(c) Use the following inputs to test your program:
· Number of layers = 3.

· Interval velocities = (2000, 5000, 4000, 5500) m/s.
· Thicknesses = (250, 500, 250) m.
· Densities = (2100, 2600, 2500, 2700) kg/m3.
Notes
1. The user should only provide the following inputs:

· Number of layers.

· Layer interval velocities.

· Layer thicknesses.
· Layer densities.

· Xmax, Xmax, X.
· Peak frequency of w(t).

· Noise standard deviation.

2. The user can change any of these inputs.

3. The program should be able to provide tables and plots of the true T-X curves of all primaries.

4. The program should be able to provide a seismic section containing the traces after convolving e(t) with w(t).

5. The Ricker wavelet is defined as follows:
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