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Legacy Data at the National Labs2

>800 US UGTs

◦ 75% UGTs in the analog era

◦ 100% atmospheric tests

Opportunity cost—action vs inaction

◦ Missed opportunity; loss of  a benefit that could 
have been gained

Data sits on physical tapes (analog), floppy disks, 
burnt CDs in boxes, cabinets, and bunkers

◦ Slowly decaying

◦ Decaying faster than paper records, in fact 
(wherever paper even exists!)

Discovery is a significant effort

◦ Orphaned data, reports

◦ Geologic samples
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Leo Brady Seismic Network3

• ~75% UGTs in analog era

• 592 UGTs digitized



Mellors, R., C. Snelson, A. Pitarka, T. Chen, E. Matzel, W. Walter, and the SPE team (2016). A Large N Array 

at the Nevada National Securty Site. IRIS: USArray Short Course, Presentation. LLNL-PRES-694105.

What can we do with more data?4

Each event is ground truth

◦ Earthquake location, time are uncertain

◦ Explosions are known almost exactly

◦ Improve seismic models

But also, more data =

◦ More opportunities to have a “hmm, that’s odd…” 
moment

◦ Machine learning

◦ Bayesian approach: statistics

◦ Instead of  analyzing UGTs one-at-a-time, wiggle-by-wiggle, what 
could we learn if  we had tons of  waveforms?

◦ Uncertainty quantification1

◦ Monte Carlo2

◦ Essentially invented at LANL (Ulam, von Neumann, Metropolis)

2 Metropolis, N. (1987). The Beginning of the Monte Carlo Method. 

Los Alamos Science, Special Issue.
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Earthquakes vs. explosions5
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P–S wave partition one of  the major earthquake–explosion discriminants



Yucca Flat: Before and After?6
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Calibration7


