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How many earthquakes do we How many earthquakes do we 
have in Alaska?have in Alaska?

•215,000 in the 
last 107 years.

•20,000 – 30,000 
are located every 
year (currently).

•Alaska has 55-
75% of all the 
earthquakes in 
North America 
every year.

•Alaska has had 3 
of the 10 largest 
earthquakes ever 
recorded.
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Notable EarthquakesNotable Earthquakes



Tectonics from EarthquakesTectonics from Earthquakes



Interior Alaska Seismicity Interior Alaska Seismicity 

LargeLarge--scale strikescale strike--slip slip 
faults: Denali, Kaltag, faults: Denali, Kaltag, 
TintinaTintina
NNENNE--trending seismic trending seismic 
zones north of the zones north of the 
Denali FaultDenali Fault
Earthquakes as deep Earthquakes as deep 
as 150 kmas 150 km
Largest event Largest event –– M7.9 M7.9 
Denali fault Denali fault 
earthquake on earthquake on 
11/03/200211/03/2002
Most active source of Most active source of 
crustal seismicity crustal seismicity ––
Kantishna clusterKantishna cluster





SummarySummary

Database of 215562 earthquakes since Database of 215562 earthquakes since 
18991899
•• 103,645 earthquakes before 1/1/1996103,645 earthquakes before 1/1/1996
•• 111,917 earthquakes since 1/1/1996111,917 earthquakes since 1/1/1996
•• ~30,000 Denali Fault aftershocks~30,000 Denali Fault aftershocks

26,505 earthquakes in the Aleutian 26,505 earthquakes in the Aleutian 
IslandsIslands
•• 10,409 earthquakes before 1/1/199610,409 earthquakes before 1/1/1996
•• 16,096 earthquakes since 1/1/199616,096 earthquakes since 1/1/1996



Alaska Earthquake Information Center



~400 employees

• ~50 Professors

• Institute Service Centers:

• Operations Office

• Machine Shop

• Computer Resource Center

• Electronics Shop

• Information/E&O

• Business Office

• Word Processing 



UAF Geophysical InstituteUAF Geophysical Institute
Seismology LaboratorySeismology Laboratory

GI Seismology GroupGI Seismology Group
•• Tenure track teaching facultyTenure track teaching faculty
•• Research facultyResearch faculty
•• Professional seismologists and Professional seismologists and 

technicianstechnicians
•• MultiMulti--disciplinary activitiesdisciplinary activities

Frequent collaboration with other Frequent collaboration with other 
research groupsresearch groups
Strong use of Service CentersStrong use of Service Centers



The Alaska Earthquake Information Center

•Established by Alaska statute in 1986

•Office of the Alaska State Seismologist -

•AEIC Mandate –

•Assess seismic hazards for Alaska

•Collect, analyze, and archive seismic event data

•Provide information and assistance to State and local agencies

•Partnership with U.S. Geological Survey 

•Cooperate with…

• NOAA – West Coast/Alaska Tsunami Warning Center

• Alaska Div. of Homeland Security & Emergency Management

• Alaska Div. of Geological & Geophysical Surveys



Seismic MonitoringSeismic Monitoring
Seismic Data Analysis

Archiving

and 

Reporting

Remote 

Seismic 

Monitoring Stations



A Century of Seismic A Century of Seismic 
MonitoringMonitoring

First Sixty YearsFirst Sixty Years
•• First Station in Sitka installed in 1904First Station in Sitka installed in 1904
•• Second Station not until 1935 at the College Second Station not until 1935 at the College 

Observatory at UAFObservatory at UAF

Post 1964 EarthquakePost 1964 Earthquake
•• Narrow Band SeismometersNarrow Band Seismometers
•• Low dynamic range communications Low dynamic range communications 

systemssystems
•• Geophysical InstituteGeophysical Institute
•• USGS Menlo ParkUSGS Menlo Park
•• NOAA Tsunami Warning CenterNOAA Tsunami Warning Center



A Century of Seismic A Century of Seismic 
MonitoringMonitoring

Modernization of an integrated NetworkModernization of an integrated Network
•• New instrumentationNew instrumentation
•• Better site preparationBetter site preparation
•• Robust digital communication through Robust digital communication through 

hardware and software upgradeshardware and software upgrades
•• RealReal--time processingtime processing
•• Archiving with a Relational Archiving with a Relational DataBaseDataBase

Management systemManagement system
•• Expansion of network to tsunami specific Expansion of network to tsunami specific 

monitoring monitoring –– broadband and strong motionbroadband and strong motion
•• Active volcano networks through AVO Active volcano networks through AVO ––

short periodshort period
•• ANSS Regional Data Center for AlaskaANSS Regional Data Center for Alaska



Seismic Monitoring NetworkSeismic Monitoring Network
400+ Stations

Integrated 
network…

•AEIC

•AVO

•USGS

•WC/ATWC

Network 
expansion…

•Southeast

•Pipeline

•STEEP





Short Period Analog NetworkShort Period Analog Network



Film Recorded SMAFilm Recorded SMA



Digital Broadband StationsDigital Broadband Stations



Digital Real Time Digital Real Time SMASMA’’ss



Urban Strong Motion StationsUrban Strong Motion Stations



Urban Strong Motion StationsUrban Strong Motion Stations



Sling-load to Suckling 
Hills (SUCK)
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Data Concentration HubsData Concentration Hubs
To conserve resources, data is To conserve resources, data is 
concentrated at various hubs for more concentrated at various hubs for more 
efficient and robust telemetry to efficient and robust telemetry to 
FairbanksFairbanks
•• Anchorage Anchorage –– DOI IntranetDOI Intranet
•• Palmer Palmer –– dedicated 56k phone line intranetdedicated 56k phone line intranet
•• Homer Homer –– University internet systemUniversity internet system
•• Seward Seward –– State internet systemState internet system
•• Valdez Valdez –– University internet systemUniversity internet system
•• YakatatYakatat –– Dedicated 56k phone line intranetDedicated 56k phone line intranet
•• Denali National Park Denali National Park –– Dedicated phone lineDedicated phone line
•• Alaska Schools Alaska Schools –– GCI school access internetGCI school access internet
•• Juneau, Juneau, GlennallenGlennallen, Cordova , Cordova –– in the futurein the future



Anchorage Urban NetworkAnchorage Urban Network











STEEP mapSTEEP map



Steep Block DiagramSteep Block Diagram



KhitrovKhitrov (KHIT)(KHIT)
Khitrov in progress  



KHIT from the airKHIT from the air

KHIT from the air



VSATVSAT
AT at Bering 
cier Camp



Nichawak Mountain (NICH)





BMR BMR –– BremnerBremner RiverRiver



TNA TNA –– Tin CityTin City



SWD SWD -- SewardSeward



UNV UNV –– Unalaska ValleyUnalaska Valley



AEIC OperationsAEIC Operations
•Detected earthquakes are automatically 

located within 1-2 minutes

•Automatic locations are available 
immediately on the AEIC web page 
and through QDDS to USGS web 
pages.



AEIC OperationsAEIC Operations
•Seismic Data Analysts review 
every automatic location and scan 
stations for undetected events.

•Roughly 20,000 to 20,000 to 
30,00030,000 earthquakes 
are located in Alaska 
each year (50 to 80 
events per day).



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

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

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

www.aeic.alaska.eduwww.aeic.alaska.edu
(Information releases are available online (Information releases are available online 

immediately after earthquakes are immediately after earthquakes are 
located.)located.)





NearNear--Real Time Moment Real Time Moment 
TensorTensor



Alaska Earthquake Alaska Earthquake 
Information Center ProductsInformation Center Products
Automatic earthquake locations and magnitudes Automatic earthquake locations and magnitudes –– 11--2 minutes2 minutes
•• Sent immediately over QDDS to ANSS Recent Sent immediately over QDDS to ANSS Recent EqEq
•• 24/7 alarm capability 24/7 alarm capability –– pager/cell phonepager/cell phone
•• Appears on GUI for rapid analyst reviewAppears on GUI for rapid analyst review
•• EE--mail notification for selected criteriamail notification for selected criteria

Analyst reviewed information Analyst reviewed information –– 1010--30 minutes30 minutes
•• Updates sent over QDDS to ANSS Recent Updates sent over QDDS to ANSS Recent EqEq
•• Information release sent for large and/or felt eventsInformation release sent for large and/or felt events
•• EE--mail, fax, and internet deliverymail, fax, and internet delivery

Community Internet Intensity Map: CIIMCommunity Internet Intensity Map: CIIM
Daily processed data Daily processed data –– finger utilityfinger utility
Weekly reports and monthly catalogsWeekly reports and monthly catalogs
FollowFollow--up reports for large eventsup reports for large events
RealReal--time faulting parameterstime faulting parameters
RealReal--time locations on the internettime locations on the internet
Rapid distribution of shake maps Rapid distribution of shake maps –– Following Reno Following Reno 
developmentdevelopment



AEIC OperationsAEIC Operations
• Conduct education outreach to Alaskan communities 

to promote earthquake preparedness and safety.

•Support 
research in 
seismology 
and 
tectonics.

•Produce tsunami 
inundation maps for 

Alaskan coastal 
communities.



IssuesIssues

Alaska is very seismically activeAlaska is very seismically active
•• Opportunities for Opportunities for onscaleonscale recording of large recording of large 

earthquakes earthquakes –– Shallow, Deep, Shallow, Deep, MegathrustMegathrust
•• Large Area to coverLarge Area to cover
•• Difficult terrain, weather, large animalsDifficult terrain, weather, large animals

Exposure to Strong ShakingExposure to Strong Shaking
•• Critical Facilities Critical Facilities –– oil terminal, fishing, oil terminal, fishing, 

PipelinePipeline
•• Transportation CorridorsTransportation Corridors
•• Fewer numbers of peopleFewer numbers of people
•• Still require rapid notification Still require rapid notification ––State needsState needs



PrioritiesPriorities
Regional Development of NetworkRegional Development of Network
•• Digital TelemetryDigital Telemetry
•• Broadband and strong motion, GPSBroadband and strong motion, GPS

Collaboration with ASL on Backbone sitesCollaboration with ASL on Backbone sites

•• Regional Regional ShakemapsShakemaps

Strong Motion and Urban NetworksStrong Motion and Urban Networks
•• Critical Facilities Critical Facilities –– oil terminal, fishing oil terminal, fishing 

industry, Pipelineindustry, Pipeline
•• Transportation CorridorsTransportation Corridors
•• Upgrade of older SMAUpgrade of older SMA--1 and early K2 1 and early K2 
•• Structural MonitoringStructural Monitoring
•• Workshop for data usersWorkshop for data users
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