GG 652 Homework 9:  Fourier Domain Modeling II
Reading:  Blakeley Ch. 11
Due: Friday 15 March

[image: image1.emf]The diagram to the right illustrates the geometry of a map of gridded seafloor bathymetry.  This particular seafloor is very simple.  On an otherwise flat seafloor having a depth of 4000 m, there lies an E-W trending ridge (1000 m deep) with a perfectly rectangular cross section (gray).  The bathymetry along one column of cells is given in the file “hw9bat.xyz.” (the three columns are longitude, latitude values, and seafloor depth).  The Matlab script “hw9_FourierGrav_plot.m” plots the data as well as the gravitational attraction of the topography computed using subroutine “gravrect.m”. 
(1) Use Parker’s spectral method to compute the gravitational attraction of the ridge measured by the ship.  Assume a crustal density of 2700 kg/m3.  Compare your solution with that produced by “gravrect.m” starting with n = 1 term in the series summation, then start increasing n.  A plot of average error versus n should reveal that series solution improves with more terms.  
(2) After you are satisfied with you final solution, vary the “upward continuation height”, z0 (in the exp(-|k|z0) term).  Theoretically speaking, approximately how large must z0 be to reduce the total amplitude (i.e., total variation of g) of the gravity anomaly by 20%?  
(3) Based on the equation describing the Fourier transform of the anomaly, how would you expect the shape of the (free-air) gravity anomaly to change with the width of the ridge? 

