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. Overviw oAfKT project and what it does

* An Observational Approach encompassing a large geographic area
with uniform, high station density-not unique to seismology.

 Brief look at Building the TA in Alaska

o Status and Plan for TA in Alaska / Yukon

* Array is now completely installed
« Will operate for two years

« Stations begin to be removed summer 2019, completed in
summer 2020. Some stations are likely to remain.

* Novel research topics in the region

From NSF: Transformative research involves ideas, discoveries, or tools that radically

change our understanding of an important existing scientific or engineering concept or
educational practice . . . 2



2006 Transportable Array Installation Plan

As of August 15, 2007.

Year
« Existing
® 2004
® 2005
* 2006
© 2007
® 2008
* 2009
* 2010
e 2011
®2012
* 2013

...::f‘itooo..oo

Station removal

Beginning 2014 follows in 24 months




~1700 sites over 10 years

Uniformly manufactured & calibrated stations
99.5% data return; real-time data

Low noise

Unprecedented orientation accuracy

Siting: quality sites and consistency rather than
just “hard rock”
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Regional and global models enable studies
of specific features — such as the
subduction of the Farallon plate

S wave models

Pavlis, et. al., Tectonophysics, 2012
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Many earthquakes have

views available: iy
http://ds.iris.edu/ds/pro
ducts/usarraygmv/
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cience Impact

« A very small sample of recent resu

* lllustrates some of the ways USArray has enabled

the research
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SEISMOLOGICA

E REAL BATMAN COLLAPSING UNIVERSE ANTUM LASERS
How to see dark ener Hait light,
with sound getting weaker? half matter

: NewsScientist

B S T Whatis down there?

Earth's deep secrets revealed at last

e e NewScientist com  The et ot

Scopmg Out Unseen Forces

Rosen

s fall takes hold, it's getting darker
in Alaska

state, the lights just tumed on. On
27

st Canada, and kicking
off the final phase of the USArray project. In
2004, the phalan of transportable stations

ate a picture of the crust and mantle below
North America (Science, 25 September 2009,
P. 1620). Now, for the next 2 years, these
stations vill plumb Alaskas depths, Tumi-
P-Earth structures as well as reg
e shillow tremors of carthauakes
and voleanic eruptions. “This is & once-in-
w-generation experience for those of us in
Alaska science]” says Mike West, the director
of the Alaska Earthquake Center at the Uni-
versty o laia (U

g the array to Alaska wasn't easy
Stations had 1o be owfted with banks of

) in Fairbanks

most active subd the planet,

Where the Pacifc Occarts tectonie plte
dives under North America’s in a grinding
collision that s and
volcanoes. Much of the region is made up of
s and rocks that
ubducting slab and
onto the continent. Studying the thickness
of Alaska’s crust could help geologists bet-
ter define these fragments and understand
how the state was assembled,
Freymueller, a geophysicist at UA.
Researchers also want to get a glimpse
of the subducting skab itself. Deep parts of
the slab may have broken off entirely, which
could perhaps explain the absence of deep
earthquales in Alaska. “There’s a couple
hundred million years of oceanic crust go-
own, and we don't know where t wen.
Freymueller says. Ocean plates draga lot of
water down with them, and recent work sug:
gests much of it may be trapped in miner-
als in deeper parts of the slab. If true, that
may help explain how water is returned to
the mantle, or,if the water is slowly released.
how it feeds distant volcanoes. Using off
shore instruments 10 complement the array

enerates earthqual

slivers of marine sedi

were seraped off the su

and plopped down in fur-flung spots. “We
have to flp a few switches, and plug some
cables in, but it basically ready to
Robert Busby, who manages the array for
the Incorporated Research Institutions for
Seismology, the Washington, D.C.-based o
ganization that operates USArray for the Na
tional Science Foundation (NSP)

With the $40 million project in place,
scientists will begin to examine one of the

22 6 ocTORER 2017 - VoL 358 185U 635

even California. Before USArray arrived, the
Exthguake Center operae cnl 130 e

Ungalitick River nAlzska.

stations’ ability to collect and transmit
data. Roughly halfof the stations have been
outfitted with weather instruments and
Carven Scott of the Nat
Serviee's Alaska Region in Anchorage says
the data have already improved forecasts.
Inaplace where many people getaround in
small planes, that can save lives

These benefits explain why many Alaska
scientists want some of the stations tostay in
the state for the long run. “If we completely
failed to keep any of those stations, it would
really be a catastrophic missed opportunity”
Freymueller says. There's a precedent for
transferring own of U
10 other agencies—some stayed behind in
the Pacific Northwest and eastern United
States for seismic monitoring,

Ideally, says West, a consortium of
state and federal agencies who use array
data would come up with the funding to
buy 80 stations from NSE. He calculates
it could be done on an annual budget of
$35 million, spre
year. That ncludes &

Weather

he cost over
5,000 to purchase
each station—a bit less than the $65,000
each took 1 build—and more to mai
and operate them. West says it’s @ rare
opportunity to acquire state-of-the-art in-
struments, already installed.

Though the array has just started op-
erating in Alaska, the clock is ticking.

mic stations, which le s larger than
e s
tions have already helped his team pinpoint
earthquakes more quickly and accurately
‘That should not only lead to better tsunami
warnings, but also improve mapping of the
state's poorly defined faults—the interfaces
where earthquakes occur. “If you look at a
map with all the dots of carthquakes on it
they are basically clouds” West says.
Meteorologists have piggybacked on the

Published by AMAS

plan needs o be in place
well before Busby’s teas

mourning the rest. “I wil cry the day that
they begin to remove those stations”

Julia Rosen is a journalist in
Portland, Oregon.

scencemsg.org SCIENCE.

Science Oct 5, 2017
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~280 sites [2017]
« 85 km spacing
 Broadband Seismometers

Infrasound, pressure
Meteorological, Soil Temp
 <4hr Communications

« Fully deployed 2017

Seismicity in Alaska & Yukon
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o ~290 sites [2013]
« 85 km spacing
 Broadband Seismometers

Infrasound, pressure
« Some met packages
« Communications

« fully deployed 2017

Seismicity in Alaska & Yukon

PBO volcanic

Depth Size: -
station clusters
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P Testing and Evaluation
' 2012 - 2014
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EEE- | Hole Type

TCOL (- CIGO, Fairbanks,
AK (adjacent to
COLA

CIGO, Fairbanks,
AK (adjacent to
COLA

Harding Lake AK
(replaced
AK.HDA)

Poker Flat

Research Range,

POKR (01) Poker Flat
Research Range,

Augered 8" PVC
casing

Augered 8" PVC
casing

Augered 8" PVC
Casing

gered 8” PVC
casing

POKR (I24K) Poker Flat Research Range

SCLVN - Colville Lake

q?:ort Good Hope, NTi
?NOWN - Norman Wells

W

QNrigIey Airport

-

‘-‘ﬁ”yngsten (Cantung) Airport

Ross River (-] :
¢ Fort Liard




Consultation and

Preapplication Dialog

In 2011-2014, as project proponents we visited numerous agencies
and stakeholders. Informational meetings, gathering requirements
for application materials and understanding the timeline and process
for obtaining permits.

We began by visiting 6 Native Corporation Offices with maps and
handouts, had a booth for two years at AFN and in Canada visited
10 villages to reach out to 15 First Nations. Participated in
Subsistance Advisory panels in Barrow and Anchorage.

BLM Anchorage, Fairbanks and NPRA District Offices

National Park Service

US Fish & Wildlife

US Forest Service

State of Alaska DNR and DOT

Yukon Lands

Parks Canada 12



Basic Description of Buried

Sensor Design for AK

« Sensor: 3 component Broadband - N25K Seismic Station
seismometer & auxiliary sensors

« Datalogger & local data storage
 Power & data telemetry
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Stations would be in place for
3 to 5 yea
Sensor

Footprint ~10 feet X 20 feet
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Sensor Emplacement

RSN 2

Most sites are installed via helicopter I
with custom portable drill.

Drill a 6 inch diameter hole 3 m into sail
or rock. A steel casing follows bit and is
grouted into place. In soil, an auger bit
and PVC casing can reach depths of 5m. |

3-4 person team constructs site and
installs equipment

Hammer Drilling, AK.SCRK




Deployment Operations

between sites until ending at next hub
Usually a two helicopter operation-lift

Helicopter (A-Star-B3) and a support

Helicopter (R66 or Long Ranger)

A Daily evaluation of weather, fuel, fire to
advance the plan

Forest Fires, Old Crow Yukon 2017 Hub location with drill, Helo, Fuel, huts
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SCepe £4x -k Deployment Movie

Summary of Logistics for deployment

Stations Deployed
Season Man-day Logistics Install
Lower48 M Alaska

500 Heli- Logistics per Cost per Cost per
450 7 Season Stations Man-days Hours  Cost station station station
400 PYouv.un
350 +—
300

250 |
200
150 +—
100 |
50 .
0 : —— :

Inception FY14 FY15 FY16 FY17 FY18




@ Active Seismic Station
@ Active Seismic Station with MET Sensor
O Planned MET Sensor at Seismic Station

42 TA supplied, NSF
35 UCSD, NSF

32 NOAA NWS

40 NASA ABoVE

2 Yukon

151 sensors

129 installed
16 planned

145 stations

"It is being used directly for
situational awareness. The
data is also directly being
in the RTMA/URMA analysis
for Alaska and our local
analysis These analysis
are used to verify our
forecasts, situational
awareness, and for ground
truth to post-process
modeling systems."”
- Gene Petrescu, NWS



L Soil Temperature Profile
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(78) Stations Supported by:
- NASA ABoVE
* Yukon Geo Survey

1-2.5M depths
w/ 4 to 8 thermistors

Data stored locally

UAF Permafrost Group
V. Romanovsky
P. Lipovsky

Permafrost Extent
Glacier
- Continuous (>90%)

Sporadic (10-50%)
Isolated (>0-10%)

Unfrozen

B Gl Sites
B USGS Sites

— Pipeline

@ Station w/ Soil Sensor (o)

I Discontinuous (50-90%)

Lage Waterbodies (unfrozen below)

Permafrost Distribution in Alaska and
Permafrost Observatories Location

Barrow
West Dock
__Dead Horse
e Franklin Bluffs
_Happy Valley

Cold Foot

O Station w/o Soil Sensor

Old man
Fairbanks Sites

Permafrost \
Characteristics of Alaska
(Jorgensson et al., 2008)




Collaborations

Seismology Partners:
UAF Alaska Earthquake Center (AEC)
USGS Alaska Volcano Observatory
NOAA Tsunami Warning Center
EarthScope Plate Boundary Observatory (PBO)
Canadian Hazards Information Service (CHIS)
Univ of Ottawa

Other Science Partners:
UCSD Scripps Infrasound group
Yukon Geological Survey
NASA Arctic Boreal Vulnerability Experiment (ABoVE)
Soil Temperature and Meteorological Instruments
National Weather Service Alaska Region
Univ of Utah MesoWest
Woods Hole Research Center
Yukon Wildlands Fire Division

20
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The Transportable Array has been
transformative

» The TA has been successfully deployed in a
challenging frontier region

* The TA has established a foundation for
research in seismology and hazard
monitoring

» Multiple Sensors engage interdisciplinary
science

Transformative research involves . ..
tools that radically change our
understanding. ..




For More Information

On the Web

« EarthScope
www.earthscope.org

« USArray
www.usarray.org

 PBO
pboweb.unavco.org

» National Science Foundation
www.nsf.gov

EarthScope is funded by the National Science Foundation. @

EarthScope is being constructed, operated, and maintained as a collaborative effort with UNAVCO,
IRIS, and Stanford University, with contributions from the US Geological Survey, NASA and several

other national and international organizations.
22



