Introduction to Earthquak e Seismology

Assignment 12

Department of Earth and Atmospheric Sciences EASA-462
Instructor: Robert B. Herrmann Office Hours: By appointment
Office: O’Neil Hall 203 Email: rboh@eas.slu.edu

Tel: 314 977 3120

First Arri vals, Slowness and Depth

Goals:

» this extends Assignment 12jttmav requiring you to plot the slowness and depthwaérie
of the fist arwval as a tinction of depth for a simple model.

Background:

For a sngle layer @er a halfspace velocity model, el time computations are simply for a
source within the layerAssuming a layer with thickne$$ and \elocity V; overlying a halfs-
pace with elocity V, and a source depth of measured from the surface, the equations of the
arrivals of interest are as follow:
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These equations are simply deed and agree with those of Assignment 10 in the limiting case of
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h-> 0.
What you must do:

1. For the direct awal and the refracted am@l, derve the following dewatives: dt/dx and
dt/dh.

For the following model:
Simple crustal model (SCM)

H (km) Vp (km/s)
40 6.0
- 8.0

For source depths of 0, 10, 20, 30 and 40 km,

a) Compute the and plot thedwlerivatives for the first arnal.
What you must submit:

a) Plot thedT/dx for the direct and refracted arals usinga dfferent color/line type for each
source depth and a different line type/color for the dirdect and refractedsafar the
distance range 0 - 300 km

b) Write a paragraph telling mewaource depth affect these detives.

c) At large distances, is thereyasensitivity to source depth in tl /dh quantity?

d) considering thelT/dh values, at which distances must yowéahta in order to hae a gnsi-
tivity with source depth changes? A location program will require data at different dis-
tances to see different different valuesiofdh.

NOTE:

If you use EXCEL, or oocalc, to do theoik, you can use a formula to create a colume of
first arrivals. For example if Column A2 is distance, Column B2 is the time of the direatagrri
and Column C2 is the time of the refractedvatrior a given source depthm then you can use a
formula to create column D2, the first a#itime, e.g., the entry in D2 would be

=min(B2:C2)



