AUTOMATIC DETERMINATION OF FOCAL DEPTH PHASES BY INTEGRATING THE CEPS
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ABSTRACT

The Cepstral Stacking Method(CSM) initially developed by one of s(t)=T(t)+
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Analysis Code (SAC), Standing Order of Data (SOD) along P - Ly
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j-automatic and/or automatic. Optionally, users can of

epstral outputs for any given event(s) to verify
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CEPSTRAL STACKING METHOD (CSM)

Earthquake focal depth phases; P, pP and sP. Earthquake depth (H)
is marked with dotted line.
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XAMPLE: 2008 M5.4 Chino Hill Event, Ca

File Edit Format Options

> sod —f caevent.xml

<<<<<<<<<

Southern California (33.7, -117.9) 2008/07/29 18:42:14 GMT 5.6 MB eenteingers

<min=33</min:

‘ =Use of CSM depth calculations for one or more regional recordings include
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Select Known or Assumed Crustal Velocity Model for Station
Calculate Source Depth from Delay Time of First Large Peak
pP — P) Calculate Source Depth from Second Large Peak (sP — P
Assign Final Source Depth from One or Both Depth Estimates —

Checking for New Data in Local Folder and |
Cepstral Stacking Calculations

AUTOMATIC PROCESSING STEPS
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Cepstral Stacking Calculations

o . J’w 1| BLY.BHZ - Distance

e Peak at 4.9 sec, De
Peak also observed
CSM parameters:

Output file for event search

Standing Order for Event
Data Search
(SOD)
Grab Data

A

SAC data stored in a
specifed folder
(“seismograms”)

v

Overlap % = 60 (

- Find network
- Specify network code > ify=| GLABHZ - Distan
- Specify phase (p and s waves begins/ends) o | pek ot 5
- Set/grab phases based on Earth Models ’* CS'\C’)'VZjIraa;“;"jrga
(PREM etc.)

- Early preparation of the data and quality

check (e.g., S/N ratios > 2)

-Select Channels (e.g., Z components only)

SMR.BHZ - Dista
Peak at 5.9 sec, Dg
CSM parameters:

Overlap % =60

Depth Phase Calculation:

Update event catalog <

#!/bin/bash .
cd /home/Ismeng/matlab/cepstrum/# enter the data directory GRA.BHZ - Dista
Peak at4.7,5.2,5

dir *.sac > dirlist#fobtain initial event list

Master Script
(Shell or Matlab)

N O Nold="Is -1 *.sac | wc -l | awk '{print $1}"# intial number of events Depth"‘ 14.1 or 15

CSM parameters:
Overlap % = 60

while [ 1]; do # keep monitoring the directory; sleep 1# pause every second
Is -1 *.sac > dirlist# new event list
N='ls -1 *.sac | wc -l | awk '{print $1}"

(CSM SAC macro called here)

Check for new event

# new number of events: echo SN; echo SNold
if [ SN > SNold ]; then# newevent comes in; echo SN

newevent="gawk -v E=SN '(NR==E){print $0}' dirlist #filename of the new event

l Yes

echo $Snewevent | | “ ‘ Ijll_f‘.‘ ‘H-.-wl TIN.BHZ - Distanc
| Peak at 5.2 or 5.7 4

begin sac; m cepstrum; cepstrum peaks for each station; stacking over stations ‘ . | Depth 15.6 or 17.
end sac ._ A __ CSM parameters:

# excecute CSM script on newevent here
HEH

Activate CSM analysis

Nold=N;#update Nold Overlap % =60

fi; done =

l

| MLAC.BHZ - Dist

Cepstral Peaks for pP and sP ——Printout cepstral peaks
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CSM parameters:
Overlap % = 60

for visual check i

A

M“M \

Time (sec) Cepstral Time (Qferency) (sec) \

—_

Other Supportive
Information

Duct Tape Tools
SAC, SOD, TauP, GMT,...

Very strong peak at ~ 5.7sec for
stations (distance 250-419 km) —
Event Cepstral Depth ~ 17.1 km

Requir

(Miller, 2010)
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more accurate hypocenters of events, fault rupture geometry from multiple
ftershocks, and discrimination between shallow explosions and crustal
arthquakes.

egional crustal events (usually 3 <M < 6) show a close agreement
een the CSM and standard hypocentral depths, indicating the existence
airly good crustal model for the region.
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