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The ANSS Alaska Region

s State of development In Region
s Key Partnerships

= Organizational Structure

= Capability of System

s AEIC as the Regional Center

s Issues

= Priorities for coming years
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Historic Regional Seismicity
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Earthguakes in Alaska: 1898 to Today
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How many earthguakes do we
have in Alaska?

215,000 in the
last 107 years. Number of Earthquakes M>5.5, Alaska vs. California
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«20,000 — 30,000
are located every
year (currently).

eAlaska has 55-
75%0 of all the
earthquakes in
North America
every year.
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eAlaska has had 3
of the 10 largest
earthquakes ever
recorded.
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Pre Nenana & Denali Earthquakes
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Denali Region 3-D Seismicity 1898-2004

Falrbanks

Salsmic Saicha

Fone Spismic
Fone

Minta Flats
Selamic Zone

Kantisha Cluster

__—~"Denali Faulf

Subducting g
Pacific Plate -~ "

122
. Longitudo
Latitude

A 3-D projection of all earthquakes in the region of Denali National Park
between 1898 and 2004, showing both shallow crustal events and deep events
associated with the Alaska subduction zone.




Summany.

s Database of 215562 earthquakes since
1899
e 103,645 earthguakes before 1/1/1996
e 111,917 earthguakes since 1/1/1996
e —30,000 Denali Fault aftershocks

s 26,505 earthquakes in the Aleutian
Islands

e 10,409 earthquakes before 1/1/1996
e 16,096 earthquakes since 1/1/1996



Alaska Earthquake Information Center
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Fesearch at the Geophysical Tnstifife

~400 employees
e ~50 Professors
e |nstitute Service Centers:

e Operations Office

e Machine Shop

e Computer Resource Center
e Electronics Shop
* Information/E&QO

e Business Office

h « \Word Processing



UAE Geophysical Institute

Seismology Laboratory

s Gl Seismology Group
e Tenure track teaching faculty
e Research faculty

e Professional seismologists and
technicians

e Multi-disciplinary activities

= Frequent collaboration with other
research groups

= Strong use of Service Centers



The Alaska Earthguake Information Center

eEstablished by Alaska statute in 1986

«Office of the Alaska State Seismologist -
sAEIC Mandate —
eAssess seismic hazards for Alaska

Collect, analyze, and archive seismic event data

eProvide information and assistance to State and local agencies

ePartnership with U.S. Geological Survey %USGS

for & changing warlid

eCooperate with...

/) - NOAA — West Coast/Alaska Tsunami Warning Center

e Alaska Div. of Homeland Security & Emergency Management
4 m';'i;
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l;% © < Alaska Div. of Geological & Geophysical Surveys



Seismic Monitering

Seismic Data Analysis

Archiving

and

—— OO

Seismic

Monitoring Stations



A Century of Seismic

Monitoring

s FIrst Sixty Years
e First Station In Sitka installed in 1904

e Second Station not until 1935 at the College
Observatory at UAF

s Post 1964 Earthquake

e Narrow Band Seismometers

e | ow dynamic range communications
systems

e Geophysical Institute
e USGS Menlo Park
e NOAA Tsunami Warning Center



A Century of Seismic
Monitoring

s Modernization of an integrated Network
e New Instrumentation
e Better site preparation

e Robust digital communication through
hardware and software upgrades

e Real-time processing

e Archiving with a Relational DataBase
Management system

e Expansion of network to tsunami specific
monitoring — broadband and strong motion

e Active volcano networks through AVO —
short period

e ANSS Regional Data Center for Alaska



Seismic Monitoring Network
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Data Concentration Hubs

s [0 conserve resources, data Is
concentrated at various hubs for more
efficient and robust telemetry to
Fairbanks
e Anchorage — DOI Intranet
e Palmer — dedicated 56k phone line intranet
e Homer — University internet system
e Seward — State internet system
e Valdez — University internet system
e Yakatat — Dedicated 56k phone line intranet
e Denali National Park — Dedicated phone line
e Alaska Schools — GCI school access internet
e Juneau, Glennallen, Cordova — in the future



Anchorage Urban Network
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TAPS Strong Motion Monitoring System
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Block Diagram of 2005 STEEP Seismic Installation
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BMR - Bremner River
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BMR — Bremner River







SWD - Seward




UNV — Unalaska Valley




AEIC Operations

eDetected earthquakes are automatically
located within 1-2 minutes

Recant Farmguakes - Netscaps

eAutomatic locations are available
iImmediately on the AEIC web page
and through QDDS to USGS web
pages.



AEIC Operations

eSeismic Data Analysts review
every automatic location and scan
stations for undetected events.

Alaska Earthgnake [nformation Center
UAF Gepphyaleal Inatltete
.5, Geplogieal Servey

* ¥oleanp -
Depth <= 30 = NoM
30< Depth<=75 ® M=20 @
‘¢ 75« Depth <= 125 & M=30
2 & M=40
& M=-30

eRoughly 20,000 to
30,000 earthguakes
are located in Alaska
each year (50 to 80

events per day).



Earthguake Response

INFOEMATION RELEASE
ALASKA EARTHQUAKE INFORMATION CENTER

June 28, 2K
1M am
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1l Eanhguake Infoem stion O
15440

All earthquakes larger than
M 3.5 (mainland) and M 4.0
(Aleutians) are reviewed by
analysts within 30 minutes
of occurrence.

eNearby communities are
contacted to determine
perceived strength of
shaking and any resulting
damage.

eEarthquake information is
rapidly released to local,
state and federal agencies,
statewide news media, and
to the public.

www.aeic.alaska.edu

(Information releases are available online
immediately after earthquakes are
located.)




Hapid Instrumental Intensity Map Epicenter: 19.8 miles NNE of Anchorage
ri Mov 18, 2005 04:18:38 PMYST M 4.3 N61.49 W149.74 Depth: 42.6km 1D:107282

44!

¢s o't

o

Processed: Fri Nov 18, 2005 05:25:43 PM Y3T, — NOT REVIEWED BY HUMAN

PERCEIVED
SHAKING

Mot falt

Waak

Light

Maodarale

Strong

Veary strong

Sevars

POTENTIAL
DAMAG E

noe

nore

noe

Wery gt

Ligh

Wederake

Wodkera e Heavy

PEAK ADC {g)

1.4-3.9

3.09.2

22-18

18-34

34-65

PEAK VEL {om's]

1134

3481

8.1-16

16831

31-60

INSTRUMENTAL
INTE HSTTY

v

v

Vi

Vil

vir [ e




Near-Real Time Moment
Tensor

Tangential Radial Vertical

Strike=202 ; 27

150°W  148'W  148'W 144"W N T e
Ll 1 [ [

DIV, ,’0\ 05 . data, Dist =5%, Max. Am 00e-03 cm, VR=78.2 v e o N Dlp =43 : 42
LS - ! il e - Mo =1.84c+23
8K\ am, Diste1 15, Mox rap=5.2 / B My =48

782
B Percent DC=82
X . Percent CLVD=18
=393 3 Vi ™ Variance=3.74e-09

Var. Red=8.54c+01

. PR y
IMCK_f0.05 dara, Dist.=277, Maox. Amp=38%04 crn, VR=85, 2250 RES/Pdc.=4.5%-11
- . s o
fr ’ P = o i
.
/

[KTH_£0.05.dam, Dist.=321, Max Amp=3.27e-04 cm, VR=92.0f

W

[PPL.A_0.05.data, Digt =333, Max.Amp=3. 91e04cm VR=857

(BPAW _f ﬂ]ﬂidam =368, Max.Amp=275e-04 cm, VR=89.5

(COLA_£0.05 dara, Dist,. =382, Max.Amp=2.05e04 cm, VR=82.9




Alaska Earthguake
Information Center Products

Automatic earthquake locations and magnitudes — 1-2 minutes
o Sent immediately over QDDS to ANSS Recent Eq
o 24/7 alarm capability — pager/cell phone
e Appears on GUI for rapid analyst review
e E-mail notification for selected criteria
Analyst reviewed information — 10-30 minutes
e Updates sent over QDDS to ANSS Recent Eq
e Information release sent for large and/or felt events
e E-mail, fax, and internet delivery
Community Internet Intensity Map: CIIM
Daily processed data — finger utility
Weekly reports and monthly catalogs
Follow-up reports for large events
Real-time faulting parameters
Real-time locations on the internet

Rapid distribution of shake maps — Following Reno
development



AEIC Operations

= Conduct education outreach to Alaskan communities ETS—_—.
to promote earthquake preparedness and safety. RiTere

eSupport
research in
seismology
and o R S
tectonics.

eProduce tsunami
iInundation maps for
Alaskan coastal
communities.




Issues

s Alaska Is very seismically active

e Opportunities for onscale recording of large
earthguakes — Shallow, Deep, Megathrust

e Large Area to cover
e Difficult terrain, weather, large animals

s Exposure to Strong Shaking
e Critical Facilities — oil terminal, fishing,
Pipeline
e Transportation Corridors
e Fewer numbers of people

e Still require rapid notification —State needs



Priorities

s Regional Development of Network
e Digital Telemetry

e Broadband and strong motion, GPS
s Collaboration with ASL on Backbone sites

e Regional Shakemaps

s Strong Motion and Urban Networks

e Critical Facilities — oil terminal, fishing
Industry, Pipeline

e Transportation Corridors

e Upgrade of older SMA-1 and early K2
e Structural Monitoring

e \Workshop for data users
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