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THE VOICE OF INTERIOR

Legislature must sa\

laska faces a bleak future if Gov. Mike Dunlg

A The Legislature must flex its authority a

ernment and save the state by overriding t

by the reasonable budget it approved and sent to t}

The governor has gone too far, too fast in striking

from the budget. His reductions feel as though they

gard to the human and economic consequences.
Surely legislators must see this.

Daily News-Miner

ANCHORAGE DAILY NEWS

ov E R R ;.O earthquake, aftershocks strike Southcentral

Alaska; damage reported across region

# Author: Zaz Hollander, Devin Kelly © Updated: December 2,2018 & Published November 30, 2018

A 7.0 earthquake jolted Anchorage and the rest of Southcentral Alaska on Friday morning, cracking and
collapsing roads and highways, damaging buildings, knocking out power and sending people scrambling
outside and under furniture. The shaking left many homes a mess and aftershocks continued through

the night and into Saturday morning.
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USArray station D25K located in the Arctic National Wildlife
Refuge.

3 §~ 4 kS S
Vine Road, south of Wasilla, was heavily damaged by an earthquake on November 30, 2018. (Marc Lester/ @il @y t3 4. TIT]
ADN)
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Mé6.3 Sept. 23

Mé.o Sept. 17
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Mé6.4 & M6.1 Kaktovik, Aug. 12
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Eastern Brooks Range Swarm
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Mé6.1 Alaska Peninsula,
Dec. 31

: d':u M7.9 Offshore Kodiak, Jan. 24
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© Background seismicity
® Aftershocks
@ Aftershocks M>=4
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© Background seismicity M=4.0-4.9
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since Victoria

rollout of permanent event identifiers

import, infegration of USGS
magnitudes

port Tcl/Tk code over 1o Qt
AWS cloud backup prototype
future: reimagining catalog workflow
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permanent event ids
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orid

AR i o 1;,A
V T aecevent
° evid
I ( magid
eventname
felt
klddate
assoc
arrival orid
= orid lat
arid lon
::Iad sta depth
time phase time
chan arid belief B orid ndef
iphase delta < na%s
deltim seaz evi
fm esaz review
snr timeres etype
auth Iti./mgtedef m:;d
Iddate i
vmodel mb
4 Iddate mbid
Iddate
arid
evid
stamag S
magid A 4
e o avent
aglype evid
aln magid | magtype magid evid
o magnitude € prefor
evid nsta auth
phase i evname
magnitude :3?: iy Iddate
uncertainty et
auth
Iddate Iddate

Y

eventname: 019eslge3o

yyy + encode(JJJHHMMSSss)

sdobs
smajax
sminax
strike
sdepth
stime
conf
Iddate




[ JoX - dbe: /aec/db, logs/: y

File Edit View Options Graphics Help c N i H X Vs x I X ° . 1 Views B New Window
<_ View100 View101 View102 View103 View104 View105
eventnane evid magid felt Tat Ton depth time review auth magni tude magtype auth Tddate
0 ®  019p7lpbts 20751338 1291180 59.0774 -136.96¢2 0.5548 | 9/01/19 (244) 04:32:26.63312 UTC |y AK:mheather 5.20 | Maw QKML:us 9/01/19 (244) 04:49:28.50000 UTC
1Row

Earthquake Hazards CE"TER . Aﬂk ‘&!‘m'

Summary Waveforms Shakemap Tectonic Setting

« Latest Earth
ay Intensity Peak Acceleration Peak Velocity Spectral Downloads

Overview AEC ShakeMap : 44 miles SW of Klukwan

Aug 31, 2019 08:32:26 PM AKDT M 5.0 N59.08 W136.96 Depth: 0.6kfh 1D:019b7Ipbtd

|

Magnitude

Interactive Map

This event was felt in . ]
Regional Informatiol

Impact

Felt Report - Tell Ug

Did You Feel It?

ShakeMap

PAGER

Technical

git -138"
Origin Map Version 3 Processed 2019-08-31 06:59:48 PM AKDT

-136
aale PERCEIVED
Go £ Not folt| Weak | Light Stong |Very strong| Severe | Violent | Extreme
POTENTA Moderate
PEAK 22
20

Moment Tensor none | none | none | Verylight| Light Mod MHeavy | Heavy |Very Heavy
75
86

>139
>178

ACC{%g) | <0.05 | 0.3 28 6.2 12

PEAK VEL{cmis) | <0.02 | 0.1 14 47 9.6

INSTRUMENTAL | 1 | m=n | v v Vi Vil
wpon 0T

August 31,2019 20
59.0774°N 136.9642

Waveforms




Import external magnitudes



Import external magnitudes

 AEC only computes MI

 typically utilize USGS Mww for events >
5.5

* synchronize magnitfudes across
products (including authoritative
submissions to USGS ComCat system)



USGS
AEC

Import external magnitudes
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Earthquake Hazards Program

« Laestzamnauakes M 5.0 - 82km W of Haines, Alaska

2019-09-01 04:32:26 (UTC) | 59.077°N 136.964°W | 0.6 km depth

USGS origin
product

Overview
Interactive Map Regional Information Felt Report - Tell Us!

Interactive Map
544
Regional Information

netmagselect.pf

# authors lower in list have higher priority

authpref &Tbl{
# auth.netmag magtype.netmag
orbmb mb # Mb automatic from AEC
orbml ml # ML automatic from AEC
aeic_dbml ml # ML reviewed from AEIC
USGS:US mb # mb reviewed from USGS
USGS:US mwp # Mwp reviewed from USGS, global (nsta=null always),
USGS:US mwb # Mwb reviewed from USGS, global (nsta=null always),
USGS:US mwe # Mwc reviewed from USGS, global (nsta=null always),
USGS:US mwr # Mwr reviswed fram 1ICEC - alnhal Ineta=null always),
USGS:US mw # Mw reviewed from USGS, global (nsta=null always),

USGS:US mww # Mww revizwed from USGS, global (nsta=null always),
AK:man mman

QuakeML

pf_revision_time 1285093522

db2quakeml

Summary.

Magnitude 5.0 - 44 miles SW of Klukwan

guakeml2orb

Nearest Communities

summary

database

102 miles E of Yakutat

Did You Feel It?

August 31,2019 20
59.0774°N 136.9642




port Tcl/Tk to Qt



port Tcl/Tk to Qt

* Many existing operational scripts rely
on Tcl/Tk code:

— Duty response (done using new dbevents)
— Ml calculator (station-by-station)

— Daily processing record-keeping

— QC record-keeping



AWS backup system

the cloud makes failure cheap and success expensive
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AWS backup system

UAF Geophysical Institute|
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el

Seislab network

I .

Direct access to
10.23.140.128/25

e o s s p e .

GRE/IPsec, IPset, L2TP Tunnels
f o \
&'/’

GRE/IPsec Tunnel

AEC Backup Data Network (10.23.140.0/24

GRE/IPsec, IPsec, L2TF Tunnels

AWS Instance

VM
Data Acquisition g3302orb
10.23.140.151

Default route via 10.23.140.140

VM

Monitoring System

10.23.140.151

AWS Elastic IP

Default route via Elastic IP

Static route to 10.23.0.0/16,
137.229.32.0/24 via 10.23.140.140

@)
\ ‘wy

Field non—}li(mnel Sites .
/
Vi
Example GX450

WAN ISP Public IP
LAN 10.23.40.1

Q330 2001
10.23.40.10
010000000EXAMPLE

ﬁeld Tunnel Sites

L/ .

. .

Q330 2010
10.23.24.1
010000000EXAMPLE
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AWS backup system

UAF Geophysical Institute| GRE/IPsec Tunnel

AEC Backup Data Network (10.23.140.0/24

Seislab network

GRE/IPsec, IPsec, LZ'I.'IJ Tunnels

AWS Instance

VM
Data Acquisition q3302orb
10.23.140.151

Default route via 10.23.140.140

VM
Monitoring System
10.23.140.151
AWS Elastic IP
Default route via Elastic IP

Static route to 10.23.0.0/16,
137.229.32.0/24 via 10.23.140.140

&

ﬁeld Tunnel Sites

.

.

WAN ISP Public IP
LAN 10.23.40.1

Q330 2010
10.23.24.1
010000000EXAMPLE

Q330 2001
10.23.40.10
010000000EXAMPLE
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AWS backup system

{cal Institute

Example GX450
WAN ISP Public IP
LAN 10.23.40.1

Q330 2001
10.23.40.10
010000000EXAMPLE

AEC Backup Data Network (10.23.140.0/24

AWS Instance

VM
Data Acquisition q3302orb
10.23.140.151

Default route via 10.23.140.140

VM
Monitoring System
10.23.140.151

AWS Elastic IP

Default route via Elastic IP
Static route to 10.23.0.0/16,
137.229.32.0/24 via 10.23.140.140

Id Tunnel Sites

Q330 2010
10.23.24.1
010000000EXAMPLE
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AWS backup system

{cal Institute|

. Monitoring System

GRE/IRece. 1R . 10.23.140.151
. AWS Elastic IP

o Default route via Elastic IP

GRE/IPsec, IPsec, L2TF Tunnels Static route to 10.23.0.0/16,

)
&

AEC Backup Data Network (10.23.140.0/24

AWS Instance

VM
Data Acquisition q3302orb
10.23.140.151

Default route via 10.23.140.140

VM

137.229.32.0/ 24 via 10.23.140.140

Y
.
.

Example GX450
WAN ISP Public IP
LAN 10.23.40.1

ﬁeld Tunnel Sites

.
.

Q330 2001
10.23.40.10
010000000EXAMPLE

010000000EXAMPLE

Q330 2010
10.23.24.1




AWS backup system

a X/ dbpick: db Outage:
Traces v Amp: A v Add Time Mrk 4am-8am

ANM BHZ
BARK BHZ

02:00:00.000 04:00:00.000 06:00:00.000 08:00:00.000 10:00:00.000 L 0 1 0 X 18:00:00.000 20:00:00.000 22:00:00.000
2019215 2019215 2019215 2019215 2019215 21 2019215 2019215 2019215




9:28 AM

#systems-monitoring

Sep 9th

Data Acquisition (carbon)
Data Export (nordic)

Data Processing (oxygen)
File Server (Helium)

File Server (radon)

Web Caching Server (aluminum)

Web Server (slicon)

Zabbix notifier APP

Problem started at 16:05:08 on
2019.09.09

Problem name: System

Host: File Server (radon)
Severity: High

Original problem ID: 1179

Problem has been resolved at 16:05:38 on

2019.09.09

Problem name: System
Host: File Server (radon)
Severity: High

Original problem ID: 1179

Zabbix notifier APP

Problem started at 19:33:00 on
2019.09.09

Problem name: Up

Host: Data Acquisition (carbon)
Severity: High

Original nrobhlem ID: 1181

=
L

(5

Butrovich Router 2
oK

AWS system monitoring

Butrovich Data Center

i

Data A(qumuon Sewer (Carbon)

Data Processing {Oxygen)
oK

i

File Scwel (Radon)

i

Web Server {Silicon)
oK

i

Data Export Server (Nordic)

Free disk space is less than 20% on volume /WFDAT/

File S«:rvnv (Neuumb

Web Caching Server (Aluminum)
oK

Network Traffic on Data Acquisition Server

4.33 Mbps

3.47 Mbps

2.6 Mbps

1.73 Mbps

866.93 Kbps

0 bps
9-13 14:32 9-13 14:50 9-13 15:07
== Data Acquisition (carbon): Incoming network traffic on ens160

Network Traffic On Data Export Server

3.01 Mbps

2.41 Mbps

1.81 Mbps

1.2 Mbps

601.84 Kbps

0 bps
9-13 14:32 9-13 14:50 9-13 15:07
== Data Export (nordic): Outgoing network traffic on ens160

* Up: no pingsin last 2 minutes

* System: disk usage > 95%, nfs mounts
unavailable, network rate < 1 Mbps on
acquisition, export servers

* Web services: Apache, Varnish, MySQL

9-13 15:25

9-13 15:25

* Antelope: rtexec process kills, ShakeMap

errors



catalog workflow



catalog workflow

pa— P data products (web catalog, USGS
“summary” from rtexec (28 days) submission, ShakeMap)

'

daily “automated_yyyy _mm_dd”

'

analyst local copy for review

'

daily “reviewed_yyyy mm_dd”

T~

monthly “catalog_yyyy_mm”  yearly “catalog_yyyy”




catalog workflow

e |imitations:

— relies on association with summary database (28
days)

— point-of-no-return for information updates
— "catalog from XXX to YYY”

e godals:

— provide analysts with the most up-to-date information
available at the fime of processing

— dllow for dataset processing from a remote location
— support delayed review of earthquakes

— retain the ability to edit all aspects of the catalog at
future points in time

— provide a mechanism for querying the best possible
Information at any point in time
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