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a USGS Growth of Earthquake Information and Products Over Time

science for a changing world

USGS has a demonstrated track record of developing high quality earthquake information products that advance situational
awareness following an earthquake. Over the past two decades these products have grown and evolved, with
increased customization to meet the needs of a growing and diverse user base. The product advances

have been made possible through significant expansion and upgrades to the U.S. and

ARI

GEDJSON

global seismic monitoring networks (ANSS and GSN). Products now directly Services
inform fortune-five hundred companies, government agencies,

utility operators, the media, humanitarian response Mobile
organizations and state and federal emergency friendly

Feeds

managers, among others.

Notifications

*

Earthquake Location

ShakeCast

Courtesy of Lisa Wald, USGS

Landslides

Liquefaction

r
Hazus Building Tagging Estimates

Throughout this timeline, products and services have been upgrad-
ed to take advantages of new technologies such as mobile friendly

Tweets vy ouscsea e

web pages, web services, Google KML, twitter, geojson tools, etc. TED ﬁau
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a2 USGS

USGS All Earthquakes, Pas
Week

2340 earthquakes.

[C] Only List Earthquakes Shown on Map

v

Magnitude Newest First

7km SSW of Idyllwild, CA

2020-10-16 08:40:49 (UTC-06:00) 14.4km

54 km NNW of Petersville, Alaska
2020-10-16 08:24:52 (UTC-06:00) 23.0 km

13km NE of Coso Junction, CA
2020-10-16 08:19:03 (UTC-06:00) 1.9 km

9 km NNW of Perry, Oklahoma
2020-10-16 08:05:57 (UTC-06:00) 6.7 km

14 km NW of Venetie, Alaska
2020-10-16 08:04:31 (UTC-06:00) 11.8 km

67 km S of Shungnak, Alaska
2020-10-16 07:28:53 (UTC-06:00) 0.0 km

15km N of Borrego Springs, CA
2020-10-16 07:14:12 (UTC-06:00)  4.0km

4km SE of Charter Oak, CA

2020-10-16 07:10:21 (UTC-06:00) 4.3 km

16 km E of Happy Valley, Alaska
2020-10-16 07:03:37 (UTC-06:00) 46.8 km

8 km NNE of Ames, Oklahoma
2020-10-16 06:59:49 (UTC-06:00) 5.9 km
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Earthquake Hazards Program

« Latest Earthquakes

Overview
Interactive Map

Regional Information

Impact

Felt Report - Tell Us!
Did You Feel It?
ShakeMap

PAGER

Ground Failure

Technical

Origin

Moment Tensor
Focal Mechanism
Finite Fault

Waveforms

M 7.1 - 2019 Ridgecrest Earthquake Sequence

2019-07-06 03:19:53 (UTC)

Interactive Map

Contributed by CI 5

PAGER YELLOW

Estimated Economic Losses

ol
| ——

Estimated Fatalities

Contributed by US 7

35.770°N 117.599°W

Regional Information

Contributed by CI 5

Ground Failure

Landslide Estimate
Limited area affected
Little or no population
exposed

Liquefaction Estimate
Limited area affected

Little or no population
exposed

Contributed by US 7

8.0 km depth

Felt Report - Tell Us!

4/1 /3|02
Responses

Contribute to citizen science.
Please tell us about your
experience.

Citizen Scientist Contributions

Origin
Review Status

REVIEWED

Magnitude

7.1 mw

Depth
8.0 km

Time
2019-07-06 03:19:53 UTC

Contributed by CI 5

Did You Feel It? VI  ShakeMap

Moment Tensor

Plus, feeds, API’s, Alerting

Estimated Intensity Map

Community Internet Intensity
Map

Contributed by US 7

Finite Fault

Cross-section of slip
distribution.

Fault Plane Solution

Contributed by CI 5 Contributed by US 7

Contributed by ATLAS 3

AZ:Hypo (10,0 kan)




USGS Earthquake Information System
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USGS Earthquake Information System
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ShakeCast

United States
/ Nuclear Regulatory Commission

ShakeCast Report

National Earthquake Information Center (NEIC)

PAG ER (Prompt Assessment of

Global Earthquakes for Response)

Grange

b
} Alert

-

Earthquake
Shaking

sefwirce for a clangiay workd

Magnitude 5.8 - VIRGINIA
Origin Time: 2011-08-23 17:51:04 GMT
Latitude: 37.9360 Longitude: -77.9330

se results are from an automated system and use:
making decisions relating to publi
information is reported or derived.

USGS Community Internet Intensity Map
VIRGINIA

Aug 23 2011 01:51:04 PM local 37.936N 77.933W M5.8 Depth: 6 km ID:se082311a
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science for a changing world

Earthquake Hazards Program

MEMPHIS

« Latest Earthquakes

Overview
Interactive Map

Regional Information

Impact

Felt Report - Tell Us!
Did You Feel It?
ShakeMap

PAGER

Ground Failure

Technical
Origin

Moment Tensor
Waveforms

Aftershock Forecast

Download Event KML

M 5.1 - 4 km SE of Sparta, North Carolina

2020-08-09 12:07:37 (UTC)

Interactive Map

Charleston

© Greenville

36.474°N 81.087°W

k Contributed by SE 2 )

Ground Failure

Landslide Estimate

Little or no area
affected

Little or no population
exposed

Liquefaction Estimate

Little or no area
affected
Little or no population

exposed

Contributed by us @

Regional Information
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Contributed by SE 2

Origin

Review Status
REVIEWED

Magnitude

51 mw

Depth
4.1 km

Time
2020-08-09 12:07:37 UTC

Contributed by SE 2

4.1 km depth

Felt Report - Tell Us!

6 6| 7 0|86
Responses

Contribute to citizen science.
Please tell us about your
experience.

Citizen Scientist Contributions

Moment Tensor

_

Fault Plane Solution

Contributed by US. 8

Did You Feel 1t? VII

Community Internet Intensity
Map

Contributed by US 3

Aftershock Forecast

Be ready for more
earthquakes.

Our model of the expected
numbers and odds of future
earthquakes.

Contributed by US 3

ShakeMap VII

Estimated Intensity Map

Contributed by US. 3

View Nearby Seismicity

Time Range

m + Three Weeks

Search Radius

@ 250.0 km

Magnitude Range

A =20

ANSS Comcat

PAGER YELLOW

Ol -

Estimated Economic Losses

ol

Estimated Fatalities

Contributed by US 2
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R i ; Wsst,
M 5.1, Virginia-North Carolina border region PAGER

Qrigin Time: 2020-08-09 12:07:37 UTC (Sun 08:07:37 local) H
Location: 36.4743° N 81.0865° W Depth: 4.1 km VerS|0n 11
Created: 9 weeks, 4 days after earthquake

Yellow alert for economic losses. Some Estimated Economic Losses
damage is possible and the impact should
be relatively localized. Estimated economic
losses are less than 1% of GDP of the
United States. Past events with this alert
. level have required a local or regional level O
response.

Estimated Fatalities

Green alert for shaking-related fatalities.
There is a low likelihood of casualties. 100

00
100,000
Fatalities USD (Millions}

Estimated Population Exposed to Earthquake Shaking

ESTIMATED POPULATION * *
EXPOSURE (kor1000) - 10,274k 999k 26k 4k 2k 0

ESTIMATED MODIFIED
MERCALLI INTENSITY I 1I-11 v v Vi Vil VIl

PERCEIVED SHAKING Not felt Weak Light Moderate | Strong Very Strong Severe i Extreme

Resistant None None None V. Light Light Moderate Mod./Heavy V. Heavy
POTENTIAL Structures

TRRACE Vulnerable None None None Light | Moderate | Mod./Heavy Heavy . V. Heavy
Structures

*Estimated exposure only includes population within the map area.
POpU|atIOI‘I EXpOSUI‘e population per 1 sq. km from Landscan

o T 5 ] m] TR TR Structures
( R R 80.8°W Overall, the population in this region resides in

g i structures that are resistant to earthquake shaking,
,{,ak Hill e v el though vulnerable structures exist. The predominant
4 vulnerable building types are unreinforced brick ma-
sonry and reinforced masonry construction.

Historical Earthquakes

e Earthquake Yellow
chSMQWSM Shaking QAlerl
M 5.1, 4 km SE of Sparta, North Carolina

Origin Time: 2020-08-09 12:07:37 UTC (Sun 08:07:37 local)
Location: 36.4835° N 81.1053° W Depth: 5.0 km

FEMA

Hazus-PAGER
Version 1
Created: 1 week, 3 days after earthquake

PAGER Estimated Fatalities Yellow alert for economic losses. Some

damage is possible and the impact should
be relatively localized. Estimated economic
losses are less than 1% of GDP of the
United States. Past events with this alert
level have required a local or regional level
response.

Green alert for shaking-related fatalities.
There is a low likelihood of casualties.

Fatalities

PAGER Est Economic Losses

46% 410
100

10,000
0 1,000
USD Miions)

Hazus Building Tagging Estimates

O
RESTRICTED USE
Occupancy # of tags

Residential
Commercial

Industrial
Education
Agriculture
Government

Estimated Direct Economic Loss by Census Tract
$1M - S100M [ §$100M-§1B

] x4

{iﬁaﬂﬂk& Date Dist. Mag.  Max  Shaking
¥ : A
; ;

(UTC) (km) MMI(#) Deaths

1974-08-02 316 4.9 V(12k)
1973-11-30 268 4.6 | V(190k)
1980-07-27 317 5.0 VI(50k)

#Wy cheville

' 1 Selected City Exposure

from GeoNames.org

MMI City Population

VI  Sparta 2k
Hays
Thurmond
Jonesville

IV Elkin

IV Fairplains

Il Winston-Salem

Il Greensboro

Il Charlotte

Il Durham

Il Fayetteville

PAGER content is aulomaw:al\y generated, and only considers losses due o structural damage. bold cities appear on map.
Limitations of input data, shaking estimates, and loss medels may add uncertainty.

https://earthquake.usgs.gov/earthquakes/eventpage/se60324281#pager Event ID: se60324281

\ f

Ches&er

Chesterfleld .

Hazus
Estimate

Direct Economic Losses by County

County State  Total (SM)

Alleghany NC 3
Wilkes NC

Grayson VA

Surry NC

Ashe NC

Galax city VA

Carroll VA

Total (234 counties)

Non-Fatal Injuries by County
County State Population Total NFI

Alleghany NC 11k
Wilkes NC 69k
Grayson VA 16k
Surry NC 74k
Ashe NC 27k
Galax city VA 7k
Carroll VA 30k
Total (234 counties) 17,537k

0000000

Shelter Needs by County

Total Displ Total

House House People

County State holds holds

Alleghany NC 5k 0
Wilkes NC 28k
Grayson VA 7k
Surry NC 30k
Ashe NC 12k
Galax city VA 3k
Carroll VA 13k
Total (234 counties) 6,801k

o000 o0 000

Earthquake Debris

Tons
Category (millions)
Brick / Wood 0.000
Reinforced Concrete / Steel 0.000
Total 0.000

Truck Loads (@25 tons/truck) 4

Hazus-PAGER content is automatically generated leltatlons of |nput data may add uncertainty.
https:/earthquake.usgs.gov/earthq pag 0324281#pager
gis.fema.gov

Event ID: se60324281
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Overview: What is ShakeCast?

* Open-source USGS software; user
installs (or USGS hosts).

* Automatically retrieves ShakeMap &
compares shaking levels with unique
facility fragilities.

* Generates & delivers report of
inspection priorities (hierarchical lists of
facilities likely impacted).

* Sends notifications & reports to
specified personnel/responders.

* Raises post-earthquake situational
awareness in first min. to hrs. following
an earthquake.

ShakeC

ast Report

National Earthquake Information Center (NEIC)

Magnitude 5.1 - 2 km SSE of Sparta, North Carolina, Version 7
Origin Time: 2020-08-09 08:07:37EDT Process Time: 2020-08-10 10:55:38EDT
Latitude: 36.4835 Longitude: -81.1053 Depth: 5.0 km
These results are from an automated system and users should consider the preliminary nature of this information when
making decisions relating to public saféty. ShakeCast results are often updated as addifional or more accurate earthquake
information is reported or derived.
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BRIDGE 45_000000000007516 000000000007516 - NORTH 146.79 Below Thieshold ~ 0.7986  0.5531 0542 IV 4911
PACOLET RIVER
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BRIDGE 45_000000000008701 000000000008701 - BR CATAWBA 14908 Below Threshold 08164 05703 05561 IV 4842

BRIDGE 45_000000000000618 000000000000618 - BEAVER DAM 14908 Below Threshold 1211 0861 07571 IV 3835
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SHAKECAST SERVER

SHAKEMAP
DATA &

MAPS

Three Strategies for ShakeCast
“Instances”:

In-house hardware
Cloud-hosted
USGS Cloud Hosted

WEB PAGES
&
EMAIL

.‘—I

SUMMARY

ShakeCast Schematic

13,157 State Bridges
(Modified Hazus SA 1.0 sec)

USER DATABASES

13,082 Local Bridges &@/rans
(Hazus SA 1.0 sec)

Bridge A Location 1A
Overpass 1 | Location| Jane Doe 303 273 8123 380 BUI|dIngS
Overpass 2 | Location| Blll Jones |/jone@email -
mer: . | smith@mair (Hazus - PGA)
smith@cell
Overp|Bridge A | 0.3/0.69 fim & pager
Overpass 1 | 0.210.5g
Overpass 2 | 0.20.59
Overpass 3 | 0.20.5g
ll | Euerpass 4 Eﬁ-ﬁﬂ cm/'s
USER'S SHAKECAST CLIENT
I TR I T cpr as ..
i : 345 Notification recipients
* District Maintenance and Construction
* Traffic Management Centers
* District & Headquarters Emergency Ops Centers
Bridge A CELL PHONE +  Structure Construction
Overpass 1 & PAGER ) L
Overpass 2 /}\ * Structure Maintenance & Investigations
Overpass 3 | Damge Poss. — e * Executive Management
NOTIFIGATION o *  Public Affairs
Overpass 4 Damge Poss.




California Department of

TRANSPORTATION

Magnitude 6.7 - Northridge
Origin Time: 1994-01-17 12:30:55 GMT
Latitude: 34

ShakeCast Ranart

National Earthquake In U]]j. ted States
Department of Veterans Affairs

Created: 2014-02-21 } Vagnitude 5.1 - 2.4 km (1.5 mi) WNW of Brea, CA
Dam & Public Safety I E”ﬁul§6“N #:09:41 GMT

ShakeCast Report . e: -117.9222
An EDISON INTERNATIONALS Company

é International Atomic Energy Agency

M 6.3 - KYUSHU, JAPAN
Origin Time: 2014-03-13 17:06:51 GMT
Latitude: 33.6827 Longitude: 131.7366

ShakeCast Report

National Earthquake Information Center (NEIC)

Version 3
Created: 2014-03-29 04:33:23 GMT
Depth: 1.94 km

These results
making decisi
information is

sdanr:c for a changing world

Magnitude 6.8 - Mono Lake
Origin Time: 2012-10-10 12:00:00 GMT
Latitude: 38.0320 Longitude: -119.0640

d svstem 2

Created: 3

s’emu Safety Centre (I55C)

| These results are from an automated system and users should consider the prelimin

making decisions relating to public safety. ShakeCast results are often updated as addi

Version 1
information is reported or derived.

Created: 2014-03-13 17:28:23 GMT
Depth: 82.92 km

These results are from an automated system and users should consider the preliminary nature of this information when

making decisions relating to public safety. ShakeCast results are often updated as addtional or more accurate earthquake
information is reported or derived.
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ShakeCast: Sample Critical Users
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SHAKECAST WORKBOOK: FOR FACILITIES, FRAGILITIES, NOTIFICATIONS

ShakeCastlnventory.xlsm
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A Home Layout Tables Charts SmartArt Formulas Data Review Developer ~ B

Edit Font Alignment Number Format Themes
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[E/ . | Calibri v|12 |~ abc~ EJ Wrap Text » | General {l:l_[' AaNe om”
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ShakeCastlnventory.xIsm
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A
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A Home Layout Tables Charts SmartArt Formulas Data Review Developer

Paste

Edit Font Alignment Number Themes

= . \;/ Fill  ~ - |Calibri v[12 |~/ A~ A~ abc~ 5)WrapText' General LL' Aa
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Facility Worksheet

v
v [~

- ] F0 | 0 av
paste (/ Clear B\ I|U - S - A M . > ggrnrg:‘t?‘:zl Insert ~ Delete  Format @ Themes Aa

M5 ¥ fx| CILH
Facility ID Facility Type Facility Type Description [ W AC AD

Must be unique fora Select the facility type This field is automatically : Facility Fragility Parameters Facility Attributes
facility type from the drop-down populated based on the
list Facility Type field selection 3 Select from library of default HAZUS models to auto-po| eters, or enter fragility parameters manual

HAZUS Model Building Type HAZUS Model Building Type Attributes
Label Description
More Info More Info More Info Select label from the drop-
~ down list. Select USER_DEFINED This field is automatically populated

to manually enter fragili based on the HAZUS Model Buildin
1]BRIDGE Bridge Y Bty e

parameters Type Label field selection
2 CAMPUS Multi-building campus

Facility Attributes allow you to
group and filter facilities. This
field also allows you to further
personalize your facility
information

METRIC4
METRIC2

n
%)
e
E
w
=

METRIC:ALPHA:YELLOW
METRIC:BETA:YELLOW
METRIC:ALPHA:ORANGE
METRIC:BETA:ORANGE
METRIC:ALPHA:GREY
METRIC:BETA:GREY

More Info
v - - - -

seneric Default Settings using MMI Value! MMI ! ! MMI 0.01 0.64

14 Concrete Moment Frame Low [FGAN 2T 064l  PGA . PGA 001 064

| Welcome & | Facility XML{ | Notification XML, |l 53

- | Welcome 2| | Facility XML/Z, | Notification XML(%) , User XML(%, | +
hlormaliView eady [ I Normal View Ready 4 ‘ ‘ —




Transportation Pooled Fund (TPF)

7 WSDOT

8K Bridges

Iy
| 4-.
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8K Bridges ]

lllinois Department
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A ) @7 Administralion
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h 7% ~
o -

\\ \ @ udot.utah.gov & MODOT
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Bridge Fragility

* Bridge fragility method is based upon work originally
published by Baséz and Mander.

* Method was implemented in FEMA’s HAZUS-MH software.

- I lmmm A Laamcoe Al el Dl o Teme s smdmae s TARIDIY o f e e sl
e USES Udld 1TOITI INdAdLUIOTIal DIIUBE IHive ILUly U\IDI} dd> III[JULb.
— Year built
— Year improved or retrofit
Anola nf cleows Lo 50% probability
- I'_\IIEI\- W DN YY . ofexceedance
0.9 Minimum

— Bridge type

“trigger floor”

— Number of spans
— Maximum span length

— Total bridge length
— Deck width

] Slight

probability of exceeding a limit state

0.3

3 Moderate
0.2 ‘

4 Extensive

= Complete

0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

[Courtesy: Loren Turner, Caltrans] 1.0sec Peak Spectral Acceleration ()




®@Non UT12 sc.csv
PESH® $L 0 & @ - Z-8-% E)Fdhvx- @
# Home Layout Tables Charts SmartArt Formulas Data Review
Al 0 Sx
| | B | 5 \ D | E F | G | H I ]
external_facility_id facility_type facility_name description lat METRIC:PSA10:GREEN METRIC:PSA10:YELLOW METRIC:PSA10:0RANGE METRIC:PSA10:RED
BRIDGE 001001C - BEAVER RIVER 1-span; 3; 02; 10 deg skew; 7.3 m Max Span Length; NBI Class 302; HAZUS Class HWB24; Built 1945; 38.26633 -112.63272 10 39.94 51.36 79.89
BRIDGE 001002F - BEAVER RIVER 1-span; 5; 04; 0 deg skew; 7.6 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1985; 38.27233 -112.61356 10 115 138 195.5
001003C BRIDGE 001003C - BEAVER RIVER 1-span; 3; 10; 0 deg skew; 18.3 m Max Span Length; NBI Class 310; HAZUS Class HWB24; Built 1923; 38.25233 -112.78919 10 40.25 51.75 80.5
001004E BRIDGE 001004E - BEAVER RIVER 1 -span; 1; 19; 5 deg skew; 6.1 m Max Span Length; NBI Class 119; HAZUS Class HWB4; Built 1998; 38.22219 -112.93053 10 114.78 137.74 195.13
001005? BRIDCE A01008E _REAVEDR DIVED nan: S 04 0 dag clau: 10 7 oa BA Soan langth: NBI ] E0A. HAZIIS Clacc HAA/RI: Buils 1008, 22 25007 1123 712387 10 115 138 1955

001006V 137.04 211.79

oot Federal Highway (FHWA) National Bridge Inventory (NBI) L2

001009E 128.99 175.89

cootac - Parsed dlrectly into ShakeCast fragility look-up tables s e

001012V —rrorrrrroTTee TS TR ST ST TSP oo T o T —ooTeToo o e 48.16 74.91

001013V BRIDGE 001013V - DRY WASH 4- span, 4; 19; 34 deg skew; 1.8 m Max Span Length, NBI Class 419; HAZUS Class HWB16; Built 2005; 38. 30611 -113.01 10 104.6 127.85 174.34
001014V BRIDGE 001014V - DRY WASH 4-span; 3; 19; 15 deg skew; 2 m Max Span Length; NBI Class 319; HAZUS Class HWB14; Built 2005; 38.31694 -113.00972 10 97.95 134.68 208.15
003001F BRIDGE 003001F - MALAD RIVER 1-span; 5; 04; 0 deg skew; 14.9 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1930; 4197614 -112.21631 10 115 138 195.5
003002F BRIDGE 003002F - MALAD RIVER 1-span; 5; 04; 0 deg skew; 14.9 m Max Span Length; NBI Class 504; HAZUS Class HWB4; Built 1991; 4194397 -112.19711 10 115 138 195.5
003003V BRIDGE 003003V - MALAD RIVER 1-span; 3; 19; 0 deg skew; 7 m Max Span Length; NBI Class 319; HAZUS Class HWB24; Built 1980; 41.88611 -112.1885 10 . . 80.5
003004D BRIDGE 003004D - DEEP CREEK 3-span; 2; 04; 0 deg skew; 6.7 m Max Span Length; NBI Class 204; HAZUS Class HWB10; Built 1941; 4196553 -112.72233 10 ' . 191.47
003006C BRIDGE 003006C - WEST CANAL 1-span; 3; 02; 0 deg skew; 7 m Max Span Length; NBI Class 302; HAZUS Class HWB24; Built 1950; 41.72006 -112.23975 10 . . 80.5
003008D BRIDGE 003008D - HIGHLINE CANAL 1-span; 1; 01; 45 deg skew; 7 m Max Span Length; NBI Class 101; HAZUS Class HWB3; Built 1950; 41.72542 -112.20142 10 X . 164.4
003009V BRIDGE 003009V - WEST CANAL 2-span; 3; 19; 30 deg skew; 3 m Max Span Length; NBI Class 319; HAZUS Class HWB24; Built 1980; 41.72339 -112.20075 10 . X 74.91
003010V BRIDGE 003010V - FAUST VALLEY WA 2-span; 3; 19; 21 deg skew; 3.4 m Max Span Length; NBI Class 319; HAZUS Class HWB24; Built 1965; 41.71964 -112.42217 10 . 77.78
003011F BRIDGE 003011F - WEST CANAL 1-span; 5; 04; 0 deg skew; 11.6 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1915; 41.75553 -112.16964 10 195.5
003012A BRIDGE 003012A - CORINNE CANAL 1-span; 7; 02; 15 deg skew; 9.4 m Max Span Length; NBI Class 702; HAZUS Class HWB3; Built 1948; 41.75588 -112.12811 10 i X 182.14
003013C BRIDGE 003013C - CORINNE CANAL  1-span; 3; 02; O deg skew; 6.1 m Max Span Length; NBI Class 302; HAZUS Class HWB24; Built 1950; 41.77056 -112.12889 10 . . 80.5
003014F BRIDGE 003014F - MALAD RIVER 1-span; 5; 04; 0 deg skew; 15.2 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1960; 41.77044 -112.14261 10 195.5
003015D BRIDGE 003015D - WEST CANAL 1-span; 1; 07; 0 deg skew; 9.1 m Max Span Length; NBI Class 107; HAZUS Class HWB3; Built 1988; 41.77947 -112.16369 10 195.5
003016D BRIDGE 003016D - HAMMAND MAIN 1-span; 1; 07; 45 deg skew; 6.7 m Max Span Length; NBI Class 107; HAZUS Class HWB4; Built 1993; 4173333 -112.09944 10 X . 164.4
003017C BRIDGE 003017C - WEST CANAL 1-span; 3; 02; 0 deg skew; 10.4 m Max Span Length; NBI Class 302; HAZUS Class HWB24; Built 1950; 41.79217 -112.16031 10 . . 80.5
003018D BRIDGE 003018D - WEST CANAL 1-span; 1; 07; 0 deg skew; 10.4 m Max Span Length; NBI Class 107; HAZUS Class HWB4; Built 1991; 41.81389 -112.15883 10 195.5
003019D f . . 195.5
003020F description 195.5
003021C . 164.4

003022 1-span; 3; 02; 10 deg skew; 7.3 m Max Span Length; NBI Class 302; HAZUS Class HWB24; Built 1945; 1955

003023C . 80.5

003024 1-span; : 0 deg skew; 7.6 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1985; : 805

003025D 164.4

o e - ; 0 deg skew; 18.3 m Max Span Length; NBI Class 310; HAZUS Class HWB24; Built 1923; : ns

79.12

003031F 5 deg 5kew 6 1m Max Span Length NBI Class 119; HAZUS Class HWB4; Burlt 1998 j e

003033C R A HWBZ3; BUNt 1945, 4T 65478 -11Z.14060 . 80.5
003034F BRIDGE 003034F - MALAD RIVER 1- span 5 04 O deg skew 9 1m Max Span Length NBI C[ass 504 HAZUS C[ass HWB3; Built 1978; 41.65539 -112.15997 195.5
003035V BRIDGE 003035V - MALAD RIVER 1-span; 3; 19; 0 deg skew; 9.1 m Max Span Length; NBI Class 319; HAZUS Class HWB4; Built 2001; 41.65339 -112.16275 195.5
003037F BRIDGE 003037F - MALAD RIVER 1-span; 5; 04; 0 deg skew; 14.6 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1969; 41.66872 -112.15556 195.5
003038E BRIDGE 003038E - CORINNE CANAL 1-span; 1; 19; 0 deg skew; 6.1 m Max Span Length; NBI Class 119; HAZUS Class HWB3; Built 1967; 41.67778 -112.14158 195.5
003039C BRIDGE 003039C - CORINNE CANAL  1-span; 3; 02; 0 deg skew; 7.9 m Max Span Length; NBI Class 302; HAZUS Class HWB24; Built 1945; 41.68322 -112.14175 . . 80.5
003040C BRIDGE 003040C - MALAD RIVER 1-span; 3; 02; 0 deg skew; 11.6 m Max Span Length; NBI Class 302; HAZUS Class HWB24; Built 1945; 41.68328 -112.15561 . . 80.5
003041C BRIDGE 003041C - BEAR RIVER 3-span; 4; 09; 0 deg skew; 22.9 m Max Span Length; NBI Class 409; HAZUS Class HWB15; Built 1945; 41.83264 -112.05875 k k 128.61
003042F BRIDGE 00304 2F - MALAD RIVER 1-span; 5; 04; 0 deg skew; 14.9 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1965; 41.69736 -112.16183 195.5
003043F BRIDGE 003043F - CORINNE CANAL  1-span; 5; 04; 0 deg skew; 6.7 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1977; 41.70503 -112.14242 195.5
003044F BRIDGE 003044F - MALAD RIVER 1-span; 5; 04; 0 deg skew; 15.2 m Max Span Length; NBI Class 504; HAZUS Class HWB3; Built 1965; 41.72658 -112.15078 195.5

QpRINGE NNANAEE_\A/EST CAMAL 1 cnan: 1. 10. AC daoa cleaur: 10 1 m Aoy Snan Lanath: KB Clace 110 UAZLIC Clace UWAWBR2. Bl 109@. A1 FIEC___117 10CEL 1644

0~ W Wi

ACC .
UT12 scesv | +




Magnitude 5.1 - 2 km SSE of Sparta, North Carolina,
Origin Time: 2020-08-09 08:07:37EDT Process Time;
Latitude: 36.4835 Longitude: -81.1053

These results are from an automated system and users should consider “w
making decisions relating to public saféty. ShakeCast results are often .y ' :
information is reported or derived. : TI*I@ITL™
L) 3 & .
—T—— v @@@ @ @ @ w )
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. Richmand
9
ting Green' {1} BRIDGE 45_000000000007516 000000000007516 - NORTH 14679 Below Threshold 0.7986 05531 0542 4911
PACOLET RIVER
- BRIDGE 45_000000000009105 000000000009105 - CROWDERS 14812 Below Threshold 1445 09774 08077 IV 360
o ¢ BRANCH
- B ’ ERIDGE 45_000000000005878 000000000005878 - CROWDERS 148 72 Below Threshold 111 08563 0801 IV 3342
TENNESSEE I : CREEK
DGE  45_000000000005238 000000000005238 - STREAM 148 86 Below Threshold 1043 0.6061 05023 IV 5917
E 45_000000000008701 000000000008701 - BR CATAWBA 14908 Below Threshold 08164 05703 05561 AY
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Chattanooga
39 8 000000000000618 000000000000618 - BEAVER DAM 149 08 Below Threshold 1211 03861 07571
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REE]
e e .. e s
BRIDGE 45_000000000007516 000000000007516 - NORTH 14679 Below Threshold 07986 0.5531 0542
PACOLET RIVER IRA 149 58 Bel
BRIDGE 45_000000000009105 0000000009105 - CROWDERS  148.12 Below Threshold 1445 09774 08077 v
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v

BRIDGE 45_000000000000618 000000000000018 - BEAVER DAM 14908 Below Threshold 1211 03861 07571
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Macroseismic Intensity Map USGS
ShakeMap: 19 km NW of Poplar Bluff, Missouri,
Nov 18, 2021 02:53:03 UTC M4.0 N36.90 W90.52 Depth: 16.9km ID:nm60363582
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Magnitude 4.0 - 19 km NW of Poplar Bluff, Missouri,
Process Time: 2021-11-17 21:50:07CST

Origin Time: 2021-11-17 20:53:03CST
Latitude: 36.9007 Longitude: -90.5238

ShakeCast Report

National Earthquake Information Center (NEIC)

Version 2

Depth: 16.9 km

These results are from an automated system and users should consider the preliminary nature of this information when
making decisions relating to public safety. ShakeCast results are often updated as addifional or more accurate earthquake
information is reported or derived.
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Mag 6.0 Napa, August 2014

@Sacramenio

A A
San Francisco®

| ShakeCast identified the 9 bridges that
ﬂ e e reler sustained minor damage. They were in the

Rapid bridge assessment and prioritization top 40% of a list of 87 total. Over 2,700

made possible by new, innovative CT state bridges were in the ShakeMap region.
ShakeCast technology! Great partnership
with USGS!

Courtesy L. Turner, Caltrans




Macroseismic Intensity Map USGS Peak Ground Velocity Map USGS
ShakeMap: 1km NNW of Reseda, CA ShakeMap: 1km NNW of Reseda, CA
Jan 17, 1994 12:30:55 UTC M6.7 N34.21 W118.54 Depth: 18.2km ID:ci3144585 Jan 17, 1994 12:30:55 UTC M6.7 N34.21 W118.54 Depth: 18.2km ID:ci3144585
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California Department of |
-4 TR ANSPORTATION ShakeCast Roport T

| Magnitude 6.7 - Northridge Version 15
% Origin Time: 1994-01-17 12:30:55 GMT
. Latitude: 34.213 Longitude: -118.5357
o

! o These results are from an automated aisyste:m and users should consider the preliminary nature of this information when
- "'"m making decisions relating to public saféty. ShakeCast results are often updated as addifional or more accurate earthquake
i, e information is reported or derived.
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USGS National Seismic Hazard Map & Example Scenarios ( >800 available online)

Highest hazard
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science for a changing world

Earthquake Hazards Program

Overview M 7.5 Scenario Earthquake - Marianna_ RLME

2017-05-12 18:52:32 (UTC) | 34.913°N 90.530°W 19.2 km depth
Interactive Map '

Regional Information This event is a scenario (it did not occur) and should only be used for planning purpases.
More information about scenarios
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(e For More Information

e Impact Summary
« Technical Summary
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Research

Contributors

1. USGS National Earthquake Information Center, PDE

Search...

Additional Information
SEARCH

¢ ANSS Comprehensive Earthquake Catalog (ComCat) Documentation
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USGS ShakeMap: New Madrid southern fault
Feb 07, 2019 18:05:00 UTC M7.7 N35.54 W90.44 Depth: 15.0km < <
ID:newmadrid_33_m7p7_se_for_FEMA_2019_mt_se MoDOT_Stis.of Missouri : ShakeCast Report
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- - .
eTerre Haute : Magnitude 7.7 - New Madrid southern fault Version 1
P - sioomington Origin Time: 2019-02-07 11:05:00 GMT Created: 2019-01-30 15:35:49 GMT
: Latitude: 35.5426 Longitude: -90.4365 Depth: 15.0 km
_ j These results are from an automated system and users should consider the preliminary nature of this information when
P making decisions relating to public saféty. ShakeCast results are often updated as addifional or more accurate earthquake
. : information is reported or derived.
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= Earthquake gy Rod 1 &)Us: HMeDOLSdEa ShakeCast Report
ﬁnuﬁygé Shskng . nieit - 7 Department of Transportation T T PS NEG
M 6.0, Scenario New Madrid M6.0 Aftershock

Origin Time: 2019-02-08 03:05:00 UTC (Thu 21:05:00 local)

T e e Version 1 Magnitude 6.0 - New Madrid M6.0 Aftershock Version 1
Estimated Fatalities Red alerl for economic losses. _Exien- Estimatod Economic Los5es Origin Time: 2019-02-07 20:05:00 GMT Created: 2019-01-29 15:54:07 GMT

sive damage is probable and the disaster

is likely widespread. Estimated economic Latitude: 36.2600 Longitude: -89.5200 Depth: 12.0 km

losses are less than 1% of GDP of the

50%

A% United States. Past events with this alert
O level have required a national or interna- These results are from an automated system and users should consider the preliminary nature of this information when
:, tional level response. making decisions relating to public safety. ShakeCast results are often updated as addifional or more accurate earthquake
information is reported or derived.

Yellow alert for shaking-related fatalities.

100 10,000 Some casualties are possible.
1,000 100,000 1,000

Estimated Populatlon Exposed to Earthquake Shaking S h a kaéCa S% @
Eg%;ﬁg;ﬁ:g}]—ggg?" — 19,142k | 12,424k 242k 77k 9k 28k 9k

ESTIMATED MODIFIED | -1 v Vv Vi Vil Vil

MERCALLI INTENSITY @
PERCEIVED SHAKING Not felt Weak Light Moderate Strong Very Strong Severe Violent Extreme @ @

Resistant

POTENTIAL Structures None None None V. Light Light Moderate Mod./Heavy Heavy V. Heavy @ @@ @@ I @

RAMAGE Julnerable None None None Light | Moderate | Mod./Heavy Heavy V. Heavy | V. Heavy

“Estimated exposure only includes population within the map area Jklahom

POpU|atIOI‘I EXpOSU re population per 1 sq. km from Landscan il Oklahoma
5 Structures RE city

= S = e T S Overall, the population in this region resides in

9_2'4 :'U, ! 89‘3, W : W._.l y: S * | structures that are resistant to earthquake shaking,
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http://earthquake .usgs.gov/data/pager/ Event ID: usnewmadrid_m6ép0_se_for_Fury_2019_se

232

REERgRHAEgREESE

* MMI level may extend beyond map boundary; some facilities may not appear on the map due to space restriction




SHAKECAST WEB TOPOLOGY

Cloud Deployment ANSS Shakehaps

JSON

11th National Conference
on Earthquake Engineering

integrating science, engineering, & policy
June 25-29, 2018

USG5 Earthquake/ComCat Web

Internet Standalone Installation

IAEA
LAUSD
Degenkolb

OKDOT
US F&W Service

LADWP
JPL/NASA




USGS Earthquake Information System
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Questions?

United States
Nuclear Regulatory Commission ShakeCast Report

National Earthquake Information Center (NEIC)

Magnitude 5.1 - 2 Km SSE of Sparta, North Carolina,
Origin Time: 2020-08-09 08:07:37EDT

Iatitude: 36.4835 T.ongitude: -81.1053

These results are from an automated s

¥ 2 y should consider the preliminary nature of thi:
T g decisions relating to public safét;

Ty nformation when
o decis y. ShakeCast results are often up 1 difional or more a
information is reported or derived.

curate earthquake
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Catawba 5 5 |
Shearon Harris
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usgs.github.io/shakecast
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