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Given the global earthquake catalog for events equal or greater than magnitude 6 between 1976
and the end of 2020 (from the Global CMT project), you will evaluate whether these data are well
described by varying distributions.

Data: CMTS geM6 1976-2020.txt

1. Read in the above data and convert the timing information into something more usable. It is
generally beneficial to leave the original file in its current format and use your computer code
to smartly parse the information. This can be a bit time-consuming, but can be extremely
helpful if datasets get updated with some frequency (and similarly).

When working with time-based data, it is generally most beneficial to convert that data into
a usable format that minimizes/removes issues with wrapping around days/months/years etc.
Fortunately, there are some very useful tools in modern programming languages to convert
most time formats into epoch-time, a time format counting seconds from January 1, 1970.
Submit the first few lines of your codes solutions for epoch times.

In python with pandas you can make quick work of this (along with parsing and converting
data params into integers):

# read in CMT data
import pandas as pd
import datet ime
import numpy as np
CMTS=pd . r ead c sv ( ’CMTS geM6 1976−2020. txt ’ , sep=’\ s + ’ , comment=”#”)

https://www.globalcmt.org/
http://geophysics.eas.gatech.edu/anewman/classes/InverseTheory/misc/CMTS_geM6_1976-2020.txt


f o r index , EQ in CMTS. i t e r r ows ( ) :
#pr in t ( index )
# s p l i t date and convert a l l to i n t e g e r s
year ,mo, day= [ i n t ( x ) f o r x in EQ.DATE. s p l i t ( ’ / ’ ) ]
# a l i t t l e t r i c k i e r f o r time o f day s i n c e seconds are f l o a t s
hr ,mn, s ec= EQ.TIME. s p l i t ( ’ : ’ )
hr=in t ( hr )
mn=in t (mn)
sec=in t ( f l o a t ( s ec ) ) # f l o a t then i n t
# there e x i s t s 1 occurrence o f s ec= 60 sec ( breaks the below )
i f s e c >= 60 :

p r i n t ( s ec )
s ec=sec −60
mn=mn+1

eepoch=datet ime . datet ime ( year ,mo, day , hr ,mn, sec ,
t z i n f o=datet ime . t imezone . utc
) . s t r f t ime ( ’%s ’ )

CMTS. l o c [ index , ’EPOCH’ ] = eepoch

2. Plot the temporal occurrence of this global dataset in a meaningful way. This can be tricky,
as data frequently can be written in a wide range of formats, and even epoch time is not
always the most meaningful, and something more like decimal year, may be better. Be sure
to appropriately label all axes and give either a useful header, or a caption that describes
what we’re evaluating.

3. Plot the data to evaluate the functionality of a Pareto Power-law Distribution for these data
(Pr[X ≥ x]). For this, you will need to establish a counting mechanism for events greater than
or equal to a given magnitude. It’s likely most useful to evaluate every 0.1 unit of magnitude
≥ 6.0, then ≥ 6.1, etc... To understand the frequency of occurrence, it’s best to normalize
the data the time window over which the data were collected. Plot should be log-scale in Y.
Comment on any deviations you see from an expected pure power-law distribution.

4. Similarly, evaluate the functionality of these data for being described by a purely random,
time-independent Poisson behavior. Try this for all data, and then for events only greater
than magnitude 8.

5. Select another probability distribution of your choice that you may think would be useful for
evaluating the entire dataset.

(a) Apply it and present your results.

(b) At what magnitude would we expect a 50% annual occurrence?


