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USGS hazard roles and responsibilities

 Delegated federal responsibllity to provide
notifications and warnings for earthquakes, volcanic
eruptions, and landslides.

e Seismic networks support NOAA's tsunami warnings.

e Streamgages and storm surge monitors support
-NOAA's flood and severe weather (including
hurribi'éine) warnings.

S Geomagnetlc observatories support NOAA and
s ‘*AFWA geomagnetlc storm forecasts.

. USGS ‘has key role in tracking chemlcal and
blologlcal threats, in particular zoonoti¢ diseases.

o Geospatial information supports response operations
for wildfire and many other disasters.

2 USGS




Natural Hazards Mission Area programs

Earthquake Hazards
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GPS used for high-accuracy base

geospatial data products

GPS provides precise positions of
airborne sensors so that highly
accurate base geospatial data
products such as high resolution
terrain (elevation) data and
orthorectified imagery can be
produced efficiently.

_ farcsecond
Highly accurate terrain elevation data is
replacing older, lower resolution data

Vs R

Example of high resolution orthorectified
Imagery acquired in partnership with other
Fed, state, and local agencies



Accurate Lidar mapping is highly relevant
to several data layers of The National Map




LIDAR differencing:
El Major — Cucapah
M7.2 earthquake
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The USGS role in the National Earthquake
Hazard Reduction Program partnership

* Provide earthquake monitoring

and notifications, T
— i | TR
e Assess seismic hazards, T Paa] |
(T -dli“I-L‘ -
 Conduct targeted research needed ' (sgs'National Eartiquake
to reduce the risk from earthquake Information Center

hazard&naﬂonmde and

(=
-"h.-—.

. Work with NEHRP agencies and

- many other partners to support
public awareness of earthquake
hazards and impacts.
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Earthquakes are a national hazard

Highest hazard

USGS National Seismic Hazard Map v -
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national hazards reduction program



A network of GPS/GNSS
stations measures plate
tectonic motions to an
accuracy of better than

1 mm/yr

We can see whether the
motion is ‘slow and
steady, or perhaps more
Interestingly, it may
sometimes accelerate or
decelerate

SOUTHERN CALIFORNIA
INTEGRATED GPS NETWORK
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Drilling into the San Andreas Fault
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Plate Boundary
Observatory

San Andreas plan

GNSS station clusters along San
Andreasfault, especially along
transitions from creeping to
locked sections




Real-Time GPS Slip Sensor
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Continuous and campaign GPS arrays

Continuously Operating GPS Stations Campalgn Survey GPS Points
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Virginia Earthquake
of August 23, 2011

USGS Community Internet Intensity Map
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The August earthquake struck in a recognized
zone of elevated hazard
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Continuous Operating Reference
Stations (CORS)

CORS

National Geodetic Survey
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March 11, 2011 .

Japan earthquake

Initial GPS results
from GSI showed

2.6 meters shift; "

later results gave
maximum GPS
offset of 4.034 m
(13.2 feet)

Data were openly
available and
other groups
quickly confirmed
these results and
made movies of
the displacements
to help visualize
the information
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Gaospat ial Informetion Authority of Japan

Since 1990, US advised Japan on
construction of continuously-
operating GPS stations (like ones we
built in Southern California).

They built a network of over

1000 GPS stations called GEONET

to examine it
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ARIA Preliminary Coseismic Displacerments from
e March 11, 2017 MwD,0 Sendai-Oki Earth quale
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Vertical
Displacements

Difference between
estimated positions
of GEONET stations
at 05:00 and 06:30
UTC on March 11,
2011

Solutions by JPL and
Caltech.

GPS 1 Hz datain
RINEX format
provided by the
Geospatial
Information Authority
(GSI) of Japan.
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Horizontal
Displacements

Difference between
estimated positions
of GEONET stations
at 05:00 and 06:30
UTC, March 11, 2011

Bars at end of vector
show 95% error
estimate.

Solutions by JPL and
Caltech.

GPS:l Hz data in
RINEX format
provided by the
Geospatial
Information Authority
(GSI) of Japan.




eJapanese early warning systems

Issued/at1'4:4915T;1"1YMarch}2011

eJapan
Meteorological
Agency initial
tsunami warning

s ened M opyright{iCilapan|MetearologicaliA’gency;

Tsunami /Warning Tsunami Advisory

- Maj'-'-"r - Isunami height is/estimated Tsunami heightisestimated
Notes Tsunami to be 3 metérsor more to/be about D5 meter

Tsunami height|is estimated H
[ |Tsunami o Hemip Yo o matare X Epicenter



Earthquake early warning — getting ahead of strong
ground shaking

USGS/CISN Phase | (2007-2009)
cooperative agreement
supported algorithm testing

Phase Il (2010-2012) supports
prototype development and
identifies test users

ARRA funding used to reduce iy = s,
datalogger delays -
EEW requirements: _ i
.- rapid earthquake detection AR 5 S scecuse
-- early magnitude estimation
-- ground'shaking prediction
-- robust monitoring networks

-- well-defined user community

California Integrated _
Seismic Network

&USGS n hrp


http://quake.usgs.gov/recenteqs/latest.map
http://quake.usgs.gov/recenteqs/latest.map
http://ussc.utah.gov/index.html
http://ussc.utah.gov/index.html

San Andreas Fault lifeline crossings
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= There are 169 potentially
active US volcanoes
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USGS volcano observatories combine an array of real time
data streams to interpret behavior and forecast eruptions

Kasatochi SO2 Cloud
August 12, 2008
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GPS uses by USGS Volcano Hazards Program

« Key component of volcano monitoring for
flank movements and lava dome growth

* Integral part of National Volcano Early
Warning System plan for monitoring
modernization and expansion

e Over 300 continuous GPS units are
currently in use by USGS volcano
observatories (nearly all of these are
telemetereigﬁ f e dual- frequency GPS
stations; many are Plate B a_r,y ey
Observatory stations opera y -
UNAVCO with NSF fundlng)




USGS uses precise GPS for eruption monitoring

Motions of
volcanoes’
flanks can
indicate the
arrival of
new magma;
GPS is used
to monitor
changes in

activity.




National Volcano Early\Mats ing Syst L
(NVIEWS): Closing the™

Based on systematic threat ranking
of 169 U.S. Volcanoes ‘

NVEWS Goals:

» Robust real-time monitoring of i 7 IR i
~the most threatening volcanoes. " "¢ 0y 0l ART

b i Al
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e 24/7*\7'__(‘)1:?_(:‘:@{]0 Watch Office. T
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_ nd Acﬁceamic partners. u._ﬁ_ﬂ_‘;{

~ " Authorization bill pending before Senate
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GPS used for
Streamgaging

9,000 USGS streamgages
and water-quality
monitoring sites use GPS
timing for satellite

communicatioms
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USGS WaterAlert

Text message or e-mail

customized alerts
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GPS/GNSS for hazards management

« GPS/GNSS is an essential enabling technology for the
mapping and precise monitoring needed to accomplish
science missions in support of hazard warnings.

* In the aftermath of a significant disaster event, GPS/GNSS is
critical in support of new mapping and geopositioning
Incident features - essential in support of immediate
response (e.g., support Urban Search & Rescue) as well as
for long-term recovery (e.g., organizing debris removal).
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Questions?
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