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UNAVCO
TALK OUTLINE

« FarthScope overview: PBO Infrastructure current status, data return,
Droaucts

» Science highlights: Napa valley earthquake, ETS in Cascadia, transient slip
along the SAF, and hydrogeodesy

 Vision for the future: PBO as a basis for a multi-hazard network of networks
across the Americas (COCONet and TLALOCNet)

» Summary and challenges going forward...
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carthScope Backgrouna

* Funded by NSF
* Project started in 2003 - continues through 2018 O K M
* Three Components - Geodetic, Seismic, and Drilling | M ———

* Deploys thousands of seismic, GPS, and other geophysical instruments

* Purpose: lo study the structure and evolution of the North American

1: The Earthscope

A telescope to peer deep into the heart of our planet

continent and the processes the cause earthquakes and volcanic R

eruptions. e
* A collaboration between scientists, educators, policy makers, and the :

public to learn about and utilize exciting scientific discoveries as they are

o v . I\ FRY .
3.8 million "‘_ : 2 e . T & ‘., ) A sweat. By the time the stations reach the East Coast next year, they

n
I n a square miles O (W b, : RN > will have collected data from almost 2,000 locations.
| ’e g I I l ( |e \ Scientific b SO SE What's In It For You

ulility: 10

WIFY: 10 w. : R . 3 3 . Collectively, EarthScope's measurements could help explain the
T [ J [ ] [ ] Wow 10 farces behind geological events such as earthquakes and volcanic
* [otal EarthScope Budget: ~ over the lifetime of the project %
[ J has shown that rocks in the San Andreas Fault are wealker than
those outzide it and that the plume of magma under Yellowstone's
zupervalcano is even bigger than provi suspecied.

Geodetic Component - PBO Seismic Component - USArray
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Designed as a |5 year experiment with sunset in 2018

-
e
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PBO is the seodetic component of EarthScope (~$200M):
[ 100 cGPS, /78 BSM, 6 LSM, 26 tiltmeters

FARTHSCOPE: INTEGRATION OF GEODESY AND SEISMOLOGY

Technical advancements:

® community data formats for real-time GPS
* collocation of accelerometers & high-rate GPS
* Cascadia & planned GAGE upgrades

* changes in the landscape with vendors

Integrative science:

* tomography & Kinematics for geodynamics
* episodic tremor and slip

* GPS seismology

*carly GPS centroid determination
* Total EarthScope Budget: ~$500M




PBO Network Data Return Percentage

PBO SENSOR DATA RETURN

“data return’
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Metrics complete through June 30,2014 (YR6Q3- GAGEYRIQ3)

k UNAVCO

metastable
system

“time”’ X

Cumulative data return for the
PBO network since the
beginning of the O&M period

(FY2009) is:

99% for GPS/Met
96% for seismic
98% for BSM
|00% for LSM

92% for pore pressure
86% for tilt.
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PBO Data Products

GPS data products from PBO, COCONet, other networks

gevelNERINEX
_evel 2: Station positions, time series, velocities (In various ref. frames)

_evel 3: Community contributed products such as H20 (K. Larson)

Borehole Geophysics data products (Levels 0,1,2)
Borehole Strainmeter (BSM)




PBO Data Products

P53 (Pore_Sal_CS2007)

GPS data products from PBO, C P414 (RidgefieldWA2006)
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PBO ASSETS IN ACTION: SOUTH NAPA M6 - 24 AUG 14
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San Andreas Fault Slip
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A cross-section of the fault centered on the creepmeter at xval and looking at the
fault from the SouthWest. The location of USGS creepmeters xmm1,xmd1,xval and
xpk1 and PBO strainmeter B073 are shown for reference.

Inversion from John Langbein, 2009, Personal Communications
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MULTI-HAZARDS OBSERVATORIES: COCONET

|00+ ¢GPS and meteorology stations in the circum-Caribbean: 0N
>/0 existing international stations to be included in data products
>60 new or upgraded stations to provide a regional kinematic

framework (§42 1)K« [e15y 25'N

~ | 6 stations remain to be refurbished and upgraded (red dots)
Co-located tide gages at 2 supersites and 2 upgraded sites

20'N

Science and impact goals:

* Caribbean plate motions

e tarthguake and tsunami hazards

* Hurricane intensity and track forecasting
e Regional framework for studies of specific faults and volcanoes 10N
°Shared capaoty for disseminated regional archives

15°N

e

O Completed Statlons New and Refurblshed

@ Planned Stations — New and Refurbished
¢ Proposed Tide Gauge Stations - 4 To Be Selected

—
95'W 90'W

o.

L

UNAVCO 3£ UCAR

UNIVERSITY CORPORATION FOR ATMOSPHERIC RESEARCH

COMTIUOUIL Y OMTRA "D C“A.

UNIVERSITY OF HOUSTON
S QAN A YAl v Tl
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What is the
Impact of
continuous
estimates of PW
on hurricane
Intensity
forecasts?

//////i:;:> 260"
CG)SMI(

Figsures from J. Braun, UCAR

COCONET:ATMOSPHERIC PROCESSES

2Q 40 415 50 5I5 610 65 70 75 8(
GPS PW (mm)

270° 280

The map shows GPS stations (in blue) and locations of hurricane landfall (in red). The scatterplot shows the
correlation between GPS-derived PW and drop in surface pressure (1013 - Surf_Press) for stations within 200 km
of hurricane landfall.

The correlation between PW and surface pressure is -0.71. This high correlation suggests that GPS PW
can be used to improve intensity forecasts in numerical weather models.



CARIBBEAN KINEMATICS FROM EGPS AND COCONET

10mm/yr m—
24 ‘ 2001-2007 data (ITRF2005) (GOAII v.5) ‘

10MMVyr s—

7 data (IGS08) (GOAIl v. 6.2) -
sites on the Canbbean plate

From Miller (2013, PhD, UTA) updated velocities of
Demets et al., 2007 in IGS08

UNIVERSITY OF

TEXAS

ARLINGTON From Miller (2013, PhD, UTA)
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CARIBBEAN KINEMATICS FROM EGPS AND COCONET

Demets et al,, 200/ updated to 1GS03 Updated single CAR plate with COCONet data

Eastern site importance 49%

Eastern site importance 62%

Western site importance 38%

Western site importance 519%

|5 site - | plate 24 site - 2 plate

UNIVERSITY OF

4 | EXAS

ARLINGION From Miller (2013, PhD, UTA)



CARIBBEAN KINEMATICS FROM EGPS AND COCONET

180

Clearly different motion for
western and eastern CAR...

UNIVERSITY OF

¥ TEXAS

ARLINGTON From Miller (2013, PhD, UTA)
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MULTI-HAZARDS OBSERVATORIES: TLALOCNET

Plan for120 new cGPS and meteorology stations in the Mexico:

|00 cGPS stations to be collocated with SMN weather observatories
existing stations refurbished and upgraded for telecommunications
possible select new cGPS stations for science enhancements

Science and impact goals:
e North America Monsoon studies
* \\Veather and climate

Regional framework for studies of specific faults and volcanoes
—arthquake cycle deformation including episodic tremor and slip (ETS)

—arthquake hazards - subduction zone
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risin | Pl n Plan for120 new cGPS and meteorology stations in the Mexico:

O g & a |00 cGPS stations to be collocated with SMN weather observatories
existing stations refurbished and upgraded for telecommunications
possible select new cGPS stations for science enhancements

Science and impact goals:

* North America Monsoon studies

* \Weather and climate

* Regional framework for studies of specific faults and volcanoes

* tarthquake cycle deformation including episodic tremor and slip (ETS)
* barthquake hazards - subduction zone

® SMN-UNAM Proposed TlalocNet Sites

® El-Major Cucapah Earthquake Sites (PBO)
© NSF Proposed New TlalocNet Sites

® NSF Proposed Upgrades TlalocNet Sites
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MULTI-HAZARDS OBSERVATORIES: TLALOCNET

Plan for120 new cGPS and meteorology stations in the Mexico:

|00 cGPS stations to be collocated with SMN weather observatories
existing stations refurbished and upgraded for telecommunications
possible select new cGPS stations for science enhancements

Science and impact goals:
e North America Monsoon studies
* \\Veather and climate

Regional framework for studies of specific faults and volcanoes
—arthquake cycle deformation including episodic tremor and slip (ETS)

—arthquake hazards - subduction zone
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© SMN-UNAM Proposed TlalocNet Sites
® El-Major Cucapah Earthquake Sites (PBO)

© NSF Proposed New TlalocNet Sites
® NSF Proposed Upgrades TlalocNet Sites

. Revised Plan

Plan for120 new cGPS and meteorology stations in the Mexico:
|00 cGPS stations to be collocated with SMN weather observatories
existing stations refurbished and upgraded for telecommunications
possible select new cGPS stations for science enhancements

Science and impact goals:

* North America Monsoon studies

* Weather and climate

* Regional framework for studies of specific faults and volcanoes

* tarthquake cycle deformation including episodic tremor and slip (ETS)
* barthquake hazards - subduction zone
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PBO AND RELATED NETWORKS - CRITICAL RESOURCES:
SUMMARY OF IMPORTANT CONCERNS

Aging PBO Infrastructure - planned replacement in GAGE, not possible under current budget
scenarios. Reduced O&M for PBO means possible loss of data and likely will decrease up-
time in long-run.

Need for high-rate and real-time data streams and archived products to position UNAVCO for

future (NSF and non-NSF) funding and relevance. PBO is now viewed as a “utility” by many

critical stakeholders. Cost to renew and upgrade just PBO-AK stations to real-time would be

considerable ($2.1M one-time funds and $1.0M/yr ongoing costs using current technologies).

» Geodetic Infrastructure s vital to multiple communities and agencies - how will it be sustained!

* NSF (and NASA/USGS to a lesser degree) has made the initial investment - but the need for
sustaining partners remains paramount...

Impact of loss (descoping NSF project) or degradation of PBO assets (physical and human)
on stakeholders are charged with Safety of Life warnings, Initial Crisis Response, and development and
maintenance of state-wide Spatial Reference Network systems needs evaluation and mitigation.



UNAVCO GEODESY LANDSCAPE:
L OOKING FORWARD ACROSS THE AMERICAS

Interdisciplinary leverage for multi-hazards observatories
Collaborative multi-national efforts

Growing the commitment to truly open data access
Commitment to geodetic quality monumentation
International federations linking networks across borders 7.
Disseminated archives for shared capacity V) #
Driving development of new technology

for sea-floor geodesy
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