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Data Latency Characteristics
Observed by the
EarthScope USArray Transportable Array
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Essential Elements

« Quality of Data

* Information Quality
e Calibrated Waveforms
* Accurate Parametric Data

* Clock Quality

 Location error
« WWarning accuracy
 Availability of Data

 Completeness
« Gaps in data

« Latency




TA Gap Analysis

Statlons Wlthout Data Gaps
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Modularity in
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Cellular Modem
AC VSAT or BB provider
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. Communication Variety

44% Cell modems,

* 80% Verizon (CDMA)
» 20% Cingular EDGE (GPRS / GSM)

44% VSAT systems,
« All Wild Blue

/% Broadband providors
- 4 DSL, 1 Cable, 2 WiFi

6% Internet via Host
« Usually research campus




Latency Measurements

Defined as the difference between the time of the last
sample in a packet and the time the packet available

Measurements interval

« 2005 - 2007 May 11 S minute intervals
« 2007 May 11 - present Hourly
Measurements

* mean latency

* minimum latency

 maximum latency

« standard deviation

78 10° Observations




Regional
network
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~vsat Wild Blue 2008

cdma poc verizon 2008
« 12.59 seconds « 2.00 seconds

201 stations 263 stations

| 13.01 sec - Median | : 2.60 sec - Median
datalogg.er [ 46.74 sec - 90th percentile| F
connection

9.70 sec - 90th percentile -

bin count

bin count
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regular internet hosted 2008 cdma poc cingular 2008
"y« 1.58 seéconds ' ' ’ ' ’ ' ' ' ’

« 7.94 seconds

4 stations 86 stations

10.95 sec - Median 5.81 sec - Median

11.93 sec - 90th percentile/ 38.19 sec - 90th percentile

bin count

bin count
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. vsat Wild Blue 208 Minimum Latency

Gdma poc verizon 2008 Minimum Latency

« 2.51 seconds

. ' L « 2.00 seconds .
201 stations 263 stations

I 2.66 sec - Median 1 1.87 sec - Median
datalogg.er 3.28 sec - 90th percentile |
connection

2.05 sec - 90th percentile

bin count
bin count
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log10 (latency in seconds)

cdma poc cingular 2008 Minimum Latency

1
log10 (latency in seconds)

regular internet hosted 2008 Minimum Latency
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« 1.58 seconds « 2.00 seconds

4 stations 86 stations

1.48 sec - Median 1.97 sec - Median

2.26 sec - 90th percentile

2.69 sec - 90th percentile -

bin count
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Direct data
server
connection

bin count

bin count

"~ orb2orb orb 2008

v
T

« 3.98 seconds
44 stations

4.24 sec - Median
9.86 sec - 90th percentile -

1 2 3 4 5 6
log10 (latency in seconds)

slink2orb orb 2008

« 10.00 seconds

25 stations
33.41 sec - Median
171.82 sec - 90th percentile

i

2 3 4
log10 (latency in seconds)

pIN count

bin count

i orb2orb orb 2008 Mlnlmum Latency

« 2.51 seconds
44 stations |
2.69 sec - Median -
3.26 sec - 90th percentile -

4 5 6
Iog1 0 Iatency in seconds)

» Slink2orb orb 2008 Mlnlmum Latency

« 3.16 seconds

25 stations

7.78 sec - Median

29.13 sec - 90th percentile

Iog1 0 ( Iatency |n seconds)




Conclusions

* Requirements
» Data Quality
* Clock Quality
« Data Completeness

e Data Latency

« Data latency results
* Cell phones ~ 2 seconds
« Satellite ~ 3 seconds
* Observatory ~ 3 seconds
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Stations offline in new data = .
Stations in previous models ‘ .
Stations added since Oct 2007 "

EHB Stations
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Figure 1. a) Model made by piecing together local tomography studies from Humphreys and
Dueker, 1994 and inverting with global data set (Dueker et al. 2001). b.) Global S-wave model
Jfrom surface wave diffraction (Ritzwoller et al. 2002) c.) Global P-wave model using finite
Jrequency kernels (Montelli, et al. 2004). d) Global S-wave travel-time model (Grand 2002).
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Animation of
Wenchuan China Earthquake

Robert Woodward
IRIS

www.earthscope.org




The Feb 19, 2008 bolide study

some preliminary results/comments

Dr. Michael Hedlin
Dr. Kristoffer Walker







A bolide burst above NE Oregon at 05:30 AM
local time on Feb 19, 2008

The event was recorded by 4 infrasound arrays
and several hundred seismic stations in the

USArray and regional networks
The seismic stations reveal how infrasound

signals vary with range and azimuth

Celerity (horizontal distance traveled/travel time)
vs range plots may shed light on propagation
paths and provide useful information about
atmospheric structure
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Celerity vs range plots




Just I56US

Color is src-rec azim: Seismic symbols scaled by SNR (0.8-3.0 Hz), 156US square
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156US with picks from open dataset

Color is src-rec azim: Seismic symbols scaled by SNR (0.8-3.0 Hz), 156US square
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156US with picks from open dataset + Fouch dataset

Color is src-rec azim: Seismic symbols scaled by SNR (0.8-3.0 Hz), 156US square
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156US with picks from open dataset + Fouch and Humphreys datasets

Color is src-rec azim: Seismic symbols scaled by SNR (0.8-3.0 Hz), 156US square
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Profile to SW of event
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Misc. points

Interpretation of these picks is in the early stages. We plan to
model propagation from the event to solidify our interpretation of
the branches of signals.

The seismic dataset is likely to give us an unprecedented look at
the propagation of infrasound energy through the atmosphere
out to several hundred km from the source

Although these slow-moving signals are valuable to infrasound
researchers they also hint at high-frequency noise due to
atmospheric processes that is likely common on seismic
channels



