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Particle motions observed at Sweet Water Array
(ambient noise cross-correlations) 

Courtesy of Fan-Chi

Rayleigh wave particle motion

Rayleigh waves
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Rayleigh wave particle motion



How is it measured for USArray ?

Can it be measured for the Oklahoma array ?
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Can we observe surface wave at 
Oklahoma Array ?

Yes !

Station: Node 1001
Event: 2016-7-8T22:29:38

Bandpassed near 6 sec

T/4 phase shift

After we shift the 
radial by T/4...

Red: radial component
Black: vertical component

Blue: radial component
Black: vertical component



Quantify the Particle Motions of Oklahoma Array CLEW 
Sensitivity Kernels, group velocity, phase velocity and H/V are sensitive to Vp, Vs, density with depth

H/V of 2s is sensitive to Vs at ~2km
H/V of 8s is sensitive to Vs at ~5 to 10km

Density

Vs

Vp

Group          Phase        H/V Group          Phase        H/V



Event 2 
2016/7/8,22:29:38

lon=-98.7459; lat=36.4749

Event 1
2016/7/8,21:31:57

lon=-98.73901; lat= 36.47656 
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Oklahoma Oklahoma

Texas

Nebraska Nebraska

Texas

Stations

Events



Traditional Method:

Calculate the envelope function of Rayleigh 
wave for radial and vertical components;

Find the peak amplitudes of each envelope;

Divide them. 

H/V ratio: 1.47
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Blue: radial component
Black: vertical component

Red: radial component
Black: vertical component



For every station at 10 frequency ranges (1-10s): 

● download the data, rotate 
● narrow bandpass
● calculate the envelope 
● Recut to 3 cycles of either side of the H,V 

envelopes 
● Then we shift by 90º to align the R and Z 

seismograms 
● linear regression 
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3 cycles

Station: Node 1001
Event: 2016-7-8T22:29:38

Bandpassed near 6 sec
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Results

1 sec      3 sec     5 sec   7 sec 9 sec

Interference with body 
wave?

Scattering period band
(The sensor’s amplitude 
becomes less reliable?)
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6s
Low H/V 
indicative
of hard rock

2s
High H/V indicative 
of soft sediment

Traditional Method (matches New Method) demonstrates H/V gives expected result for geology in this area



Lessons we learned:

Day 1: Day 2:

Day 3: 

     10am:      4pm:         Midnight:
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Caveats and Future Plan:

What we do not accomplish here:

● Careful data quality control
● Benchmark with ambient noise results
● Different events
● Seasonal Variation
● Azimuthal Variation


