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1A) a. Graph with bins [666,810,336,131,55,26]: 
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b. The best values of 'a' and 'b' seem to be a = 4.925 and b = 0.6. The new graph is: 
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c. The Gutenberg-Richter relationship seems to model the general trend of the data but does not follow it very accurately.


d. They are similar in the sense that most earthquakes are low magnitude, and the number of earthquakes decreases exponentially with respect to size.


e. You can always compare the catalog against other catalogs. If the general trend of number vs magnitude earthquakes is not exponentially decaying, the catalog may not be complete.

1B) a. Nyr = 10^(a-log89) * 10^(bM). Given Nyr = 1/200, a = 4.925, b = 0.6, we solve M = 8.8


b. Our M is larger than the Mw in the table with about the same recurrence time. 

1C) a. Nyr = 1/44 = 10^(a-log89) * 10^(bM). Assume from the previous problem M = 8.8. 

2) a. The relationship is [506, 303, 88, 31, 9, 4, 1, 1] where 506 is bin 1 (2.9 < M <= 3.4) and 303 is the second bin (3.4 < M <= 3.9) and so on.  The graph I concluded is a = 5.2275, b = 0.8:
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b. The production rate of the Mendocino region is roughly twice as high (~600 small events in a half century as opposed to ~600 events in a whole century).

3) a. log (Mo) = 1.5M + 16.05. With M = [666,810,336,131,55,26], we get log(Mo) = [1015.05, 1231.05, 520.04, 212.55000000000001, 98.54, 55.04]


b. (55.04/26)/Sum([1015.05, 1231.05, 520.04, 212.55000000000001, 98.54, 55.04]) = 0.000675836605689 or .067%. If even large magnitude earthquakes are not a significant chunk of the total seismic moment, then smaller earthquakes are even more insignificant. 

4) a.
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More results (not shown) for later dates. General trend is less frequent with smaller magnitude


b. Nt = C/(K + t)^p, K = 0


4/24 – 14 events, 4/25- 9 events, 4/26 – 7 events, 4/27 – 2 events


I determined C and P to be 14 and 1.4 respectively. With these values, Omori's laws maps 4/24 to 14 and 4/27 to 2 but 4/25 and 4/26 are slightly askew. The law does not fit my data very well (especially for t in days).


c. Omori's Law is an exponential decay. According to my choices of C and P, it will take 27 days for us to reach an average of 1/7 aftershocks per day which translates to 1 aftershock per week.
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