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Presentation Outline

UNAVCO history, the GAGE Instrumentation Program

PBO, TLALCONet, COCONet -> Network of the Americas (NOTA)

3. Components of a typical NOTA station

4. UNAVCO data products and science applications



UNAVCO Background

UNAVCO: a non-profit university-governed
consortium, started 1n 1984

Mission: Facilitate geoscience research and
education using geodesy

Comprised of 128 U.S. Academic Members

134 Associate Members in the U.S. and abroad in
over 120 countries

Membership has increased over 9% since 2016



GAGE Facility - Services

INFRASTRUCTURE

EDUCATION AND COMMUNITY ENGAGEMENT

DATA CENTER




Continuously Observing Networks
- Network Ot The Americas (GNSS and borehole operations)
OLENET: GNET (Danish Contract) & ANET
NASA Global GNSS Network (GGN)
Principal Investigator Support

NSEF EAR & OPP tunded PI and community projects

RAPID Instrument Response
Campaign and long-term GNSS deployments

eodetic Instrumentation Testing & Support




] ko
f - _d‘ !: / ‘.l

 + Funded by NSF

FEarthScope Background

Purpose: To study the structure and evolution of the North American continent and the
processes that cause earthquakes and volcanic eruptions

* Project timeline 2003-2018
* Three components: geodetic, seismic, and drilling

* Total budget: $500 M over the life of the project
* Deploy thousands of GPS, seismic, and other
geophysical instruments

SAFOD — Drilling Component PBO — GPS Component US Array — Seismic Component




$200 M invested by NSF over 15 years:

* Construction phase (2003-2008) — $100 M
* O+M phase 1 (2008-2013) - §54 M

* O+M phase 2 (2013-2018) - $46 M

Tectonically strategic deployment of:
* 1131 cGPS

* 78 borehole strainmeters

* 5 long baseline strainmeters

* 26 tltmeters

* 145 meteorological instruments




a continuous GPS-MET array in Mexico for
atmospheric, climatic, and seismotectonic
research in the Americas

* Combined cGPS-Met networks in Mexico and -
the Caribbean Basin for the study of climate,
atmospheric processes, the earthquake cycle,
and tectonic processes

* COCONet 2010-2018 ~$6M 5°-

42 participating partners
Build 50 new stations, upgrade 50 existing
stations
* TLALOCNet 2015-2018 ~$2M
Build 6 new stations, upgrade 18 existing

stations
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Network ot the Americas

Federation of NSF-funded cGNSS networks across the Americas

Ir.- .
e PBO + TLALOCNet+COCONet = NOTA
* Federated in 2018
* Funding $71.4 M until 2023
_- * Currently 1148 cGINSS stations distributed
"’5  across 31 countries
-

e 789 stations are fully GNSS capable and 985
are RT capable
e 87% uptime

o Borehole Station |
® GNSS Station



GNSS Antenna

Cross section

Short Drilled
Braced
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NOTA GNSS Data Products

Standard rate (15 sec) RINEX UNAVCO
1 High rate data (1, 2, 5 Hz) RINEX UNAVCO
Survey-mode (campaign) RINEX UNAVCO
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Position Time Series: Hydrogeodesy
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Tectonic Motion of Alaska

NOTA Velocity Field — Regional Tectonics

Tectonic Motion of the Caribbean
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NOTA Real Time Streams

985 STATIONS, 1-SPS STREAMS:
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S h ake Ale r t : An 30 Year M=6.7 Probability
arning ystem for the
West Coast of the

United States

Epicenter

ShakeAlert® delivery
partners are connected
to the processing center

- ShakeAlert® — Sensors positioned
SeNsors processing center about 6-12 miles apart

A\ S-wave I\ P-wave

Adapted from Erin Burkett (USGS) and Jeff Goertzen (Orange
County Register). Updated by ShakeAlert® team (2020).

https:/ /www.shakealert.org (9/12/22)

v Montana

Data LDEO-Columbia, NSF, NOAA
© 2020 Google

Image Landsat / Copernicus
Nata SIN NNAA 1IS Navv NCA CFRCN

ZUSGS

science for a changing world

Shake/\lert




GNSS For Earthquake Early Warning

Horizontal Displacements from UNAVCO’s
RT Position Solutions

Predicted Magnitude vs GNSS Derived Magnitude

PGD (cm)

Displacements (mm)

M 7.1, 17 Km NNE of
Ridgecrest, CA, 2019-07-06

Hypocentral Distance (km)

Seconds After Origin Time



Many Other Science Applications

onset of plant growth,
plant aging, maximum
vezelalion growlh,
and the length of the
ETOWINE Season.
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Soil Moisture — ST

Soil moisture
measured over broad

111
evaporated back

into the atmosphere.
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