Recent Significant Earthquakes in
Alaska and Lessons Learned




Earthquake Center mission and
historical perspective

Regional seismic network established in Alaska in late 60s-
early 70s, in the wake of the 1964 M9.2 Great Alaska

earthquake.

AEC formally established in 1987 to:

- Assess seismic hazards for Alaska;

- Monitor earthquake activity by collecting and analyzing
seismic data;

- Provide information and assistance to State and local
agencies, public and research community in planning to
reduce risks to lives and property.

We have multiple state, federal and private industry partners.



Earthquake Center - Current state

We are members of ANSS — Advanced National Seismic System.
One of our key responsibilities is real time earthquake reporting for
Alaska region.

We collect, analyze and archive data from about 600 seismic sites
in the State, and also from our neighbors Canada and Russia and
Global Seismic Network.

In recent years we have been reporting over 40,000 local and
regional earthquakes.

We are responsible for maintenance of 150 seismic sites.

We provide seismic monitoring of the Trans-Alaska Oil Pipeline, and
hydro-electric dams.

We participate in the Tsunami Hazard program by producing
tsunami inundation maps for coastal communities in the State.

We have staff of about 15 (we’ll be hiring 4 new positions within
next few months).



Regional seismic network (2018)
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Network Summary

AEC operates 150 seismic monitoring sites:
— About 70 sites have co-located broadband and strong motion sensors

— 32 sites are strong motion only, including Fairbanks and Anchorage
urban networks

— 1 structural array (Engineering building on UAF campus)
— 1 short period site (last remaining in the network)

100% digital telemetry (radio, cell, satellite, microwave network,
internet)

Digitizers: Kinemetrics Q330, Q330S, Basalt, Etna2
Sensors:

— Kinemetrics STS2, STA5a, Episensor

— Nanometrics T120, T240, Titan

— Guralp (very few) GMT5T, CMG5Tc, 3EST, 3T

Acquisition, processing and archival is via Antelope software (BRTT,
Inc.)
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2018 M7.9 Offshore Kodiak Earthquake
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2018 IVI7 9 Offshore Kodiak Earthquake
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2018 M7.9 Offshore Kodiak Earthquake
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2018 IVI7 9 Offshore Kodiak Earthquake
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Four M>=6 events since August 12
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M6.4 Kaktowk Earthquake
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[ NON ) X! dbevents: automated_2018_01_23
File Maps Waveforms Sortby Show Announce Delete Database NextEvent | PrevEvent | NextMap | QUIT I
T e ' SR <[5 [2018701723 09331343 7.0n1 r 27 GULF OF ALASKA
T e 2018701723 09:32:28 5,3nl 11 KENAI PENINSULA, ALASKA

2018701723 09:33:08 8 ANDREANOF ISLANDS, ALEU
2018701723 09:33:58 4,0nl 9 FOX ISLANDS, ALEUTIAN I
2018/01/23 09:47:56 4.6nl r 30 GULF OF ALASKA
2018/01/23 09:48:26 3.8nl 11 ALASKA PENINSULA
2018/01/23 09:56:16 4 KODIAK ISLAND REGION, A
2018701723 09:56:52 5 SOUTHEASTERN ALASKA
2018701723 09:57:03 5 SOUTHERN ALASKA
2018701723 09:57:27 3.1nl 6 UNIHMAK ISLAND REGION, A
2018701723 09:59:57 19 GULF OF ALASKA
2018701723 10:04:00 5,2nl 17 GULF OF ALASKA
2018701723 10:05:20 4,7nb 0 GULF OF ALASKA
2018701723 10:10:05 4,9nl 17 GULF OF ALASKA
2018701723 10:10:21 9 ALASKA PENINSULA
2018701723 10:16:07 4,9nl r 52 GULF OF ALASKA
2018/01/23 10:21:32 4.9nl 47 GULF OF ALASKA
2018701723 10:24:56 15 GULF OF ALASKA
2018701723 10:27:52 4.2nl 13 GULF OF ALASKA
2018701723 10:31:14 4.6nl 26 GULF OF ALASKA
2018701723 10:31:15 4.7nl 33 GULF OF ALASKA
2018/01/23 10:31:32 3.7nl 4 GULF OF ALASKA
2018/01/23 10:34:40 4,0nl r 39 GULF OF ALASKA
2018701723 10:37:57 4 RAT ISLANDS, ALEUTIAN I
2018701723 10:38:22 17 GULF OF ALASKA
2018701723 10:39:34 3,1nl 10 KODIAK ISLAND REGIOH, A
2018701723 10:42:53 4,5nl r 39 GULF OF ALASKA
2018/01/23 10:45:18 13 HEST OF YAHCOUYER ISLAN
2018/01/23 10:50:18 7 SOUTHERN ALASKA
2018701723 10:54:53 19 SOUTH OF ALASKA
2018701723 10:58:28 3.7nl r 30 GULF OF ALASKA
2018701723 11:02:55 7 SOUTHERN ALASKA
2018701723 11:10:03 3.5nl r 25 GULF OF ALASKA
2018/01/23 11:10:26 3.7nl r 25 GULF OF ALASKA
2018701723 11:13:43 4.2nl 53 GULF OF ALASKA
2018701723 11:16:06 3.8nl r 27 GULF OF ALASKA
2018701723 11:19:47 4.1nl 26 GULF OF ALASKA
2018701723 11:21:52 2.5nl 12 CENTRAL ALASKA
2018/01/23 11:22:59 3.6nl r 21 GULF OF ALASKA
2018/01/23 11:23:05 3,0nl 7 ALASKA PENINSULA
2018/01/23 11:27:49 7 KODIAK ISLAND REGIOH, A

2018/01/23 11:28:18 4.5nl 0 GULF OF ALASKA
2010/01 792 11+20+0Z 2 Nul A _CNITUEDK Al AcvA

2018/01/23 23:59:38 44 GULF OF ALASKA

lat = 56,0277, lon = -150,2478, depth = 0,6126
orid = 21660304, nass = 44, evid = 18191568
auth = oa_opDbg, algorithmn = dbgenloc:iasp9l,
latency = 12:46 ninutes
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I\/Iagnltude calculatlons issue
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[ JoN ) [\ dbevents: automated_2018_01_23
File Maps Waveforms Sortby Show Announce Delete Database NextEvent | PrevEvent I NextMap | QuIT |
S . 2| 12018701723 12:31:26 4,0nl 1 GULF OF ALASKA
2018701723 12:32:24 3.9nl 51 GULF OF ALASKA
2018/01/23 12:48:57 3.8nl 76 GULF OF ALASKA
2018/01/23 13:00:58 3.8nl 43 GULF OF ALASKA
2018/01/23 13:04:12 3,7nl 16 GULF OF ALASKA
2018701723 13:09:07 4.1nl 78 GULF OF ALASKA
2018/01/23 13:20:38 7 SOUTHERN ALASKA
2018/01/23 13:20:51 23 GULF OF ALASKA
2018/01/23 13:23:27 27 GULF OF ALASKA
2018/01/23 13:26:36 39 GULF OF ALASKA
2018/01/23 13:31:46 3.9nl r 32 GULF OF ALASKA
2018/01/23 13:34:09 4,.3nl r 58 GULF OF ALASKA
2018/01/23 13:39:09 12 GULF OF ALASKA
2018/01/23 13:41:12 3.7nl r 37 GULF OF ALASKA
2018/01/23 13:44:17 3.9nl r 40 GULF OF ALASKA
2018/01/23 13:45:33 4,4nb 0 PERU-ECUADOR BORDER REG
2018/01/23 14:01:55 24 CENTRAL ALASKA
2018/01/23 14:10:51 3.3nl r 30 GULF OF ALASKA
2018/01/23 14:17:57 9 SOUTHERN ALASKA
2018/01/23 14:22:16 4 SOUTHERN ALASKA
2018/01/23 14:22:57 7 SOUTHEASTERN ALASKA
2018/01/23 14:25:24 15 GULF OF ALASKA
2018/01/23 14:37:20 7 GULF OF ALASKA
2018/01/23 14:38:27 3.6nl r 34 GULF OF ALASKA
2018/01/23 14:42:06 22 GULF OF ALASKA
2018701723 14:49:31 3.4nl r 30 GULF OF ALASKA
2018/01/23 14:50:14 6 CENTRAL ALASKA
2018/01/23 14:51:16 4 KODIAK ISLAND REGION, A
2018/01/23 15:02:21 13 GULF OF ALASKA
2018/01/23 15:14:59 8 SOUTHERN ALASKA
2018/01/23 15:16:23 4 ALASKA PENINSULA
2018/01/23 15:16:53 4 ALASKA PENINSULA
2018/01/23 15:19:32 29 GULF OF ALASKA
2018/01/23 15:22:03 10 ALASKA PENINSULA
2018/01/23 15:22:32 20 GULF OF ALASKA
2018/01/23 15:30:14 15 NORTH PACIFIC OCEAN
2018/01/23 15:35:28 24 GULF OF ALASKA
2018/01/23 15:36:39 1.4nl r 24 CENTRAL ALASKA
2018/01/23 15:38:23 3.6nl r 30 GULF OF ALASKA
2018701723 15:43:12 4.3nl 0 GULF OF ALASKA
2018/01/23 15:48:59 5 CENTRAL ALASKA
2018/01/23 15:51:05 3.2nl r 50 GULF OF ALASKA
2010201 792 1R+ER+NE £2 GIIE NE Al ACKA
2018/01/23 23:59:38 44 GULF OF ALASKA
lat = 56,0277, lon = -150,2478, depth = 0,6126
orid = 21660304, nass = 44, evid = 18191568
auth = oa_opDbg, algorithn = dbgenloc:iasp9l,
latency = 12:46 ninutes
989 kn (618 ni) S of Fairbanks
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lat =

latency =

latency =

69.6721,

lon =

orid = 23545607, nass
auth = oa_opDbgHlHb, algorithm = dbgenloc:iasp9l,
12:45 ninutes

2018708712 14:58:58 6.8nl

2018708712 10:21:50 4,6nb 3 KURIL ISLANDS
2018708712 10:28:39 4 NORTHERH ALASKA
2018708712 10:46:17 4.7nb 0 NEAR HORTH COAST OF IRI
2018/08/12 10:52:45 1.2nl 12 HORTHERH YUKON TERRITOR
2018/08/12 11:22:59 1.8nl 13 SOUTHERSTERH ALASKA
2018/08/12 11:41:50 1,5nl 9 SOUTHERN YUKON TERRITOR
2018708712 12:09:15 7 NORTHERN ALASKA
2018/08/12 12:17:03 1,1nl 5 NORTHERN ALASKA
2018/08/12 12:18:24 2,1nl 32 NORTHERN ALASKA
2018708712 12:25:08 1.1nl 5 SOUTHERN ALASKA
2018708712 12:29:59 1.9nl 33 SOUTHERN ALASKA
2018708712 12:57:57 10 SOUTHERN YUKON TERRITOR
2018708712 13:09:38 1.2nl 11 SOUTHERN ALASKA
2018708712 13:42:22 4,3nb 0 TURKEY
2018708712 13:42:38 1.4nl 14 CENTRAL ALASKA
2018708712 13:44:47 2.3nl 30 SOUTHEASTERN ALASKA
2018708712 14:12:22 2,1nl 36 SOUTHERN ALASKA
2018708712 14:20:35 1.8nl 9 NORTHERN ALASKA
2018708712 14:21:39 9 NORTHERN ALASKA
2018708712 14:31:33 9 NORTHERN ALASKA
2018708712 14:42:11 4,6nb 0 GUERRERO, HEXICO
2018708712 14:58:54 6.1nl r 53 NORTHERN ALASKA
2018708712 15:14:21 4.9nl r 58 NORTHERN ALASKA
2018708712 15:18:08 30 BEAUFORT SEA
2018708712 15:18:38 4.7nl r 47 NHORTHERN ALASKA
2018708712 15:21:07 3.0nl 4 HORTHERN ALASKA
2018708712 15:27:45 3.4dnl 14 NORTHERN ALASKA
2018708712 15:28:56 3.dnl 13 NORTHERN ALASKA
2018/08/12 15:33:38 3.7nl 16 NORTHERN ALASKA
2018708712 15:34:50 4.3nl r 41 HORTHERN ALASKA
2018708712 15:39:33 3.8nl r 29 NORTHERN ALASKA
2018708712 15:40:28 5 SOUTHERN ALASKA
2018/08/12 15:42:06 4.1nl r 29 NORTHERN ALASKA
2018708712 15:42:24 4.2nl r 32 NORTHERN ALASKA
2018708712 15:55:47 3.7nl 42 NORTHERN ALASKA
2018708712 16:00:23 3,1nl 19 NORTHERN ALASKA
2018708712 16:02:09 5.4nl r 73 NORTHERH ALASKA
2018708712 16:04:20 2,6nl 6 SOUTHERN ALASKA

| 7 (2018708712 16306:42 3,2nl 5 NORTHERN ALASKA

A [2018/08712 14:58:54 6.,1nl 53 HORTHERH ALASKA

| lat = 69,6239, lon = -145,2468, depth = 9,8550

orid = 23545682, nass = 53, evid = 20076877
auth = AK:dbrazitis, algorithn = dbgenloc:northa,
33:48 ninutes

84 kn (52 ni) SH of Kaktovik

130 kn (81 ni) E of {Punp Station #23

137 kn (85 ni) ESE of Deadhorse

137 kn (86 ni) ESE of ${Prudhoe Bay3

146 kn (92 ni) ESE of £Punp Station #13
2018708712 14:58:55 6.7nb

193 NORTHERN ALASKA
-145,5499, depth = 0,1526
243, evid = 20076877

44 HORTHERN ALASKA
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2018/08/12 16:18:05 8 SOUTHEASTERN ALASKA
2018708712 16:19:56 3.2nl 18 NORTHERN ALASKA
2018708712 16322306 3,.7nl r 48 NORTHERN ALASKA
2018708712 16:23:52 7 CENTRAL ALASKA
2018708712 16:24:24 8 NORTHERN ALASKA
2018708712 16:28:57 43 NORTHERN ALASKA
2018708712 16330341 12 NHORTHERN ALASKA
2018/08/12 16:31:38 13 NORTHERN ALASKA
2018708712 16:32:56 29 NORTHERN RALASKA
2018708712 16:33:27 30 CENTRAL ALASKA
2018/08/12 16:33:30 7 NORTHERN ALASKA
2018708712 16:39:29 3.7nl r 46 NORTHERN ALASKA
2018708712 16:43:54 5.0nb 0 TONGA ISLANDS
2018708712 16344340 100 NORTHERN ALASKA
2018708712 16:44:41 4,.3nl r 36 NORTHERN ALASKA
2018708712 16:53:12 117 NORTHERN ALASKA
2018708712 16:53:14 4.2nl r 40 NORTHERN ALASKA
2018708712 17:00:25 32 NORTHERN ALASKA
2018708712 17:02:19 5.2nb 0 YANUATU ISLANDS
2018708712 17:03:56 12 HORTHERN ALASKA
2018708712 17:05:36 11 HORTHERN ALASKA
2018708712 17:19:06 33 NORTHERN ALASKA
2018708712 17:22:29 17 NHORTHERN ALASKA
2018708712 17:23:07 17 HALHAHERA, INDONESIA
2018708712 17:29:01 29 NORTHERN ALASKA
2018708712 17:30:45 65 NORTHERN ALASKA
2018708712 17:32:52 6 SOUTHERSTERN ALASKA
2018708712 17:39:44 59 NORTHERN ALASKA
2018/08/12 17:43:46 41 NORTHERN ALASKA
2018708712 17:44:26 5.0nb 0 YUNNAN, CHINA
2018708712 17:46:42 14 BALTICS-BELARUS-HH RUSS
2018708712 17:54:25 3,.9nl r 51 NORTHERN ALASKA
2018708712 17:55:27 13 NORTHERN ALASKA
2018708712 18:04:17 73 NORTHERN ALASKA
2018708712 18:06:38 11 HORTHERN ALASKA
2018708712 18:09:04 19 NORTHERN ALASKA
2018708712 18:09:33 55 NORTHERN ALASKA
2018708712 18:16:15 17 HORTHERN ALASKA
2018708712 18:20:43 26 NORTHERN ALASKA
2018708712 14:58:54 6.1nl 53 NORTHERN ALASKA
lat = 69,6239, lon = -145,2468, depth = 9,8550
orid = 23545682, nass = 53, evid = 20076877
auth = AK:dbrazitis, algorithmn = dbgenloc:northa,
latency = 33:48 ninutes
84 kn (52 ni) SH of Kaktovik
130 kn (81 ni) E of f{Punp Station #23
137 kn (85 ni) ESE of Deadhorse
137 kn {86 ni) ESE of {Prudhoe Bay3
146 kn €92 ni) ESE of {Punp Station #13
2018708712 14:58:55 6.7nb 193 NORTHERN ALASKA
lat = 69.6721, lon = -145,5499, depth = 0,1526
orid = 23545607, nass = 243, evid = 20076877
auth = oa_opDbgHlHb, algorithn = dbgenloc:iasp9l,
latency = 12:45 ninutes
2018708712 14:58:58 6.8nl 44 HORTHERN ALASKA
lat = 69,7349, lon = -144,3234, depth = 16,1607
orid = 23545608, nass = 52, evid = 20076877




Lessons learned

* Ongoing issues for large earthquake sequences:

— too many auto origins for larger events (already tuned
orbassoc parameters in attempt to reduce their
number)

— prefors without magnitudes (prefor is set based on
number of associations)

— stalled magnitude calculations (already made several
changes to deal with it)

— split events (need to work more on tuning grids/
orbassoc)

— increased processing load on data analysts



Lessons learned

* It’s important for us (the Earthquake Center) to
disseminate information quickly. We’ve been
working really hard on making sure that we compile
and distribute a number of various data product
following large earthquakes (FB, twitter, website
news stories, media interviews).

* Following significant earthquakes we implement
Incident Response structure and follow prescribed
set of actions within the chain of command.



