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Introduction

Curation of data enabling community preparedness and resilience to
coastal hazards, including:

- Maintaining the global historical tsunami events database

.- Archiving and processing of Deep-ocean Assessment and Reporting
of Tsunamis (DART®) and coastal tide-gauge data

. Creating coastal digital elevation models (DEMs)




Tsunami Program Mission

To provide support and manage the NOAA Tsunami Program on both
domestic and international fronts, including reliable tsunami
detection, forecasts, and warnings and education and outreach to
promote community resilience

“End-to-End” Program

NCEI and co-located World Data Service for Geophysics
provide long-term archive, data management, and
access to global tsunami, earthquake and volcano data.
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Historical Hazards Data

Know the past to better understand the future

The Historical Database is an authoritative source for historical tsunami
event data with the database continuously updated based on new sources
Includes wave/runup information as well as economic and human impacts

About  Earthquakes ¥ Tsunamis ¥ Volcanoes APl Help LogIn

NATURAL HAZARDS DATA

NCE! archives and assimilates tsunami, earthquake, and volcano data to support research, planning, response, and mitigation. Long-term data can be used to
establish the history of natural hazard occurrences and help mitigate against future events. The natural hazards datasets are available through the HazEL
(Hazardous Event Lookup) interface, developed by NCEI.

VOLCANOES

EARTHQUAKES UNAMIS

NCEI/WDS EARTHQUAKES NCEI/WDS TSUNAMI EVENTS NCEI/WDS TSUNAMI RUNUPS | Neurs=1900 CountryUsA Vality = Probable Tanans

Earthguake DOl Information ‘Tsunami DOl Informat Runup DOI Inform:

The Significant Earthquake Database
contains information on destructive
earthquakes from 2150 B.C. to the present
that meet at least one of the following
criteria: Moderate damage (approximately $1
million or more), 10 o more deaths,
Magnitude 7.5 or greater, Modified Mercalli
Intensity X or greater, or the earthquake
generated a tsunami.

BRAZIL

‘The NCEVWDS Tsunami Event Database
contains information on the source of the
tsunami. It is related to the Tsunami Runup
database which contains information on
locations where tsunami effects occurred.

NCEI/WDS TSUNAMI DEPOSITS

Deposit Data Information

The NCEI/WDS Tsunami Runup Database
contains information on locations where
tsunami effects ocourred. Itis related to the
Tsunami Source Event database which
contains information on the source of the
tsunami.

Ploase cto DOIT07289)VSPNO3H7

‘Tsunami Events - 69 Results Found
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https://www.ngdc.noaa.gov/hazel/view/about
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https://maps.ngdc.noaa.gov/viewers/hazards/?layers=0
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istorical Tsunami Data Fields

Source and Runup Location: Regional,
Sl nidry, Sialie Teriely, Laylons

Tsunami Events - 69 Results Found
o8B
Year A1 Mo &2 Dy A3 Hr

>

Tsunami _ Tsunami
A4Mn A5 Sec A6 Event Cause
Validity Code

A Earthquake M g A A -
] Mag"'l_';:e el In;’;e Deposits _ Country ~ Location Name _tatitude 7 Longitude

S 0 . 1900 1 40 4 3 [:] USA LITUYA BAY, AK 58.600 -137.500
O u rC e Ca u S e e e a rt h u a ke | a n d S I I d e 1901 3 45 3 3 o UsA MONTEREY BAY, N. 36.000 120500
] (] L] ) ) CALIFORNIA
1903 9 (i) USA HAWAII
. . L3 1905 (] USA DISENCHANTMENT BAY, | 60.000 -139.580
volcanic, etc.), validit :
’ L ’ 1906 (i) USA N.CALIFORNIA 37.700 -122.500
1907 () USA SKAGWAY, AK 59.500 -135.500
1908 [:] USA HAWAII 19.000 -155.000
1917 () USA TAKU INLET, JUNEAU, AK | 58.204 -134.147
1919 (i) USA ALIKA, HAWAII 19.230 -155.900
1925 (i) USA GULF OF ALASKA, AK 60.000 -146.000
[ 1925 (i) USA CALIFORNIA
unups: type of measurement (e.g. tide gauge, | .
L] L L ’ 1927 [:] USA S. CALIFORNIA 34.813 -120.774
1929 4 (] USA FOX ISLANDS, ALEUTIAN | 50.880 -169.710
. (] ISLANDS, AK
eyewitness, BPR, post-event survey), heights . I
’ ’ ’ ’ 1936 - Y, AK 58.600 -137.100

1938 ISLANDS, AK | 55.480 -1568.370
1946 AND, AK 53.492 -162.832

inundation, max arrival time, first arrival time, s ZNOAR TR -

About Earthquakes > Tsunamis > Volcanoes ~

etc- NATURAL HAZARDS DATA

NGEI archives and assimilates tsunami, earthquake, and volcano data to support research, planning, response, and
mitigation. Long-term data can be used to establish the history of natural hazard occurrences and help mitigate agains
future events. The natural hazards dat are available through the Event Lookup) interface,
developed by NCEI

EARTHQUAKES TSUNAMIS

Source and Runup Effects: deaths, injuries,

Ple: s
National Geophysical Data Center / World Data
Service: NCEJWDS Global Historical Tsunami
Database. NOAA National Centers for
Environmental Information.
doi:10.7289/VSPNI3H7

.o Jo

Tsunami Source Parameters

NCEI/WDS
EARTH KES

NCEI/WDS TSUNAMI
RUNUPS
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Source Documents

Over 4,000 documents that describe damage and effects from tsunami,
earthquake, and volcano events. Types of documents:

. Diaries, ships logs, newspaper reports

. Tsunami, Earthquake, Volcano catalogs

- NOAA National Weather Service Tsunami Warning Centers

. US Geological Survey National Earthquake Information Center

. International Tsunami Information Center, Caribbean Tsunami Warning Program
. Web articles, e-mail, journal articles

. International Tsunami Survey Teams

Magnltude 7.7 earthquake s ' THE ERUPTION OF KRAKATOA,

Tsunamis Affecting the West Coast

western coast of Canada, ts 3 ‘ of the United States
warning issued S '

1806-1992
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Operations, Mitigation, Education, Resilience
* Qutreach & Education

NOAA Tsunami Warning Centers

* Decision-making

* Media response
IOC/UNESCO and NTHMP

* Assessing the Tsunami Hazard — US and Worldwide
NOAA and other Tsunami Research

* Model Calibration and Validation

* Land use / Codes / Engineering Criteria
* Tsunami effects on structures (buildings, power plants)



>

\'J

U.S. National Tsunami Hazard Assessment *:D : WIZZ?
(partnership w/ NTHMP and USGS) oot e || :

Hawaii: 134 evefits; 293 deaths

19 1

Global Tsunami posters (partnership w/ iric and crwp) |

Regional Tsunami POSters (partnership w/ ITIC and
CTWP)

e Caribbean (Eng & Esp), Hawaii, New Hebrides Trench,
Tonga Trench, Papua New Guinea and the Solomon

NERLS

Regional tsunami sources map viewer
(partnership w/ ICG/CARIBE-EWS)

U.S. Historic Tsunami Calendar
(partnership w/ NTHMP)

NOAA National Centers for Environmental Information < : - January 2021



https://www.ngdc.noaa.gov/hazard/data/publications/tsunami-hazard-assessment-2015.pdf
https://www.ngdc.noaa.gov/hazard/tsu.shtml
https://www.ngdc.noaa.gov/hazard/tsu.shtml
https://maps.ngdc.noaa.gov/viewers/CATSAM/
https://nws.weather.gov/nthmp/documents/tsunamicalendar.pdf

1550+ images, including
90+ tsunami events

. Free for public use
- Lots of requests from
textbook publishers

- Images are archived

- Please consider
contributing!

. Partnerships have
included: ITIC, CTWP,
USGS

Natural Hazards Image Database

Recent and Notable Events

Usage please credit both:

+ source (persi ization)
= NOAA/NCEI

March 2011 To [l

NOAA National Centers for Environmental Information
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Ma 1964 Prince William Sound, USA Tsunami and Earthquake

The Prince William Sound magnitude 9.2 Mw earthquake on March 28,
1964 at 03:36 GMT (March 27 at 5:36 pm local time), was the largest
U.S. earthquake ever recorded and the second largest recorded
worldwide. The earthquake was felt over a large area of Alaska and in
parts of western Yukon Territory and British Columbia, Canada. The
area of the damage zone and the duration of the quake (3 to 4
minutes) were extraordinary. The earthquake caused 15 deaths and
approximately $284 million in property loss. The ensuing tsunami
caused 124 deaths (106 in Alaska, 13 in California and 5 in Oregon)
and $116 million in damage. This set of slides shows geologic
changes, damage to structures, transportation systems, and utilities
and tsunami damage. It features the effects of four major landslides in
Anchorage during the 1964 event

Event Data:
SO
() enable gallery

Tt I
]
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https://www.ngdc.noaa.gov/hazardimages/

Water Level Data

Archive » NCEI is the long-term archive of water level data
in support of the NOAA Tsunami Program.

Analog Tide Gauge Records (Marigrams)

e Tsunami event-related data from 1854-1981

Digital Tsunami-capable Tide Gauge Data:
e CO-OPS (~220), 2008+

e NTWC (9), 2014+

e PTWC (14), 2013+

DART Ocean Bottom Pressure Data:
e PMEL (R&D), 1983-2004

e NDBC (39), 2002+

e Some international

11
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Water Level Data

Monitor » Monitor ingest and archive process and take action if problem
Rescue » Identify, recover, and backfill data gaps
Reformat » Reformat water level data to standard formats (netCDF, CSV)
Digitize » Digitize marigrams to make historic records “ready-for-use”
Quality-Control » Quality-control water level for instrumental issues
Tidal Analysis »
o Model tides to reveal tsunami-event signals
o Tidal constituents for predictions
e Discover »
o NOAA Catalog (ISO-compliant Metadata Records + DOI/How to Cite)
o Map Viewers
o Timeline Inventories
e Access »
o Map Viewers and Timeline Inventories link to Station Pages
o Station Pages link to data on THREDDS Data Server
o RESTful API for CO-OPS to access and display NTWC data
e Tsunami Event Pages » Gathers together water level data per tsunami
e Customer Service » User Requests

NOAA National Centers for Environmental Information January 2021 12



Marigrams

Over 3,000 historic paper records (1854-
1981)
Converted from analog to digital media,

some digitized time-series

NOAA National Centers for Environmental Information

Scanned Image of Paper
Record

Date [UTC]

height vs. time (point time-series)

January 2021
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Wafer Level: quality-ControI and Tide Modeling

e

Obs.

Forecast

oo

Wave amp. (m)

Time (hrs) since earthquake

Quality Controlled water level data from a DART system (left) and tide station (right) to remove the tidal signal and reveal true
height of tsunami wave. Japan 2011 event.

e NCEI quality controls the data and models the tides to isolate tsunami waves (and
hurricane/storm surge).

e DART systems are the first to see tsunami waves as they travel across the ocean and give a
more refined estimate of the tsunami source resulting in a more accurate forecast at the coast.

e Tide gauges confirm the arrival, size and direction of travel along the coast.

NOAA National Centers for Environmental Information January 2021 14



Water Level: Additional Products

NCEI| Water Level Report - Tsunami

(biannual)

2 W
AT ENT OF CO

Hurricane Analysis
Hurricane 2017 Season Data at NCEI Water Level Data Archive

The 2017 Atlantic hurricane season was one of the most intense in U.S. history. NOAA ion (NCEI)

Three Category 4 and 5 hurricanes — Harvey, Irma and Maria — severely and Reporting of Tsunami (DART®) t coastal i quality de-ﬁhd,indlndm
impacted most of the Caribbean islands and made landfall in the continental estimate the parameters of tsunamis, 2017
United States between August 16 and September 28. the U.S. Gulf of Mexi i i i i

Hurricane Harvey made its way through the central Caribbean Sea, crossed the
Yucatan Peninsula, turned to the north, and made landfall approximately five miles /
east of Rockport, Texas, on August 25. Harvey then turned east, weakened to
tropical storm level, and made a west of Louisi: on
August 30. Esti $125 billi to NOAA Office
forCoaslﬂMinipmmt.

Hurricane Irma was a Category 5 when it made landfall on Barbuda on
September 6, 2017. After that, Irma made its way up the north side of the
anuun&mmmiﬁnamnmmwmum Cuba. It

el mnum-ust,nmﬂnemmm-uu-mm

Tropical Cycloma Sirengeh

Depending on the position of a hurricane’s path, landfall location, and
coastline features, we can see positive or negative storm surges with
different intensity and duration. For example, when landfall is on the
Atlantic coast of Florida, strong positive storm surges are observed, but
landfall on the Gulf coast of Florida produces negative storm surges. The
same is seen along the coast of Texas, where negative storm surges are

in the navigati chi Is parallel to the coastline. Along the
oopen Gulf coasts, we see strong positive storm surges.

Hurricane Harvey
Peak Storm Tldo Observations

NOAA National Centers for Environmental information partners with:

= U
* NOAA National Weather Service (NWS)
* NOAA National Ocean Service (NOS)

e
e level data are: for ti ¢
i ) for coastal tide gauge ional Data Buoy Center (NDBC) for DART®
data, NWS/ i i | for tide 3 i , and ,
controlled, sed p r

public at https://nedc noaa.ov/hazard/tsu. shtmi.




Tsunami Online Event Summaries

- Authoritative Event reports for
select events:
- Tsunami source & impact
- Latest confirmed casualties
- Past events in same region

- Field surveys & photographs
- Source documents

- DART & Tide Gauge data f ,‘
- Tsunami-Travel-Time maps N e

earthquake t

kkaido earthqu: |

Near-Field Effects of the March 11, 2011
Tohoku, Japan Tsunami Event
u Repors of Fo /5y (Sowoe: IOCUNESCO)
w0 Moo [ o
() Fukushima Daschi Nuciear Powe |

sz vhars oight | Tuns 9 G

(Source New York Tmes / Work

W Data Cantor for Geophysics
‘Basod onltest deta s of Saptomber 30, 2011
Formore \ 500 hep ik Po0a govhazerd
o 2 s 100
———— —ometers
March 11,2011 Japan Tsunami .
Water height observations and
" computed tsunami travel times in hours
NOAA National Geophysical Data Center

w PRI T DR s LLd
HaeesrPImT 210
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Digital Elevation Model Development

NOAA develops and uses digital elevation models (DEMs) to support a variety of mission requirements including coastal flood
forecasts and warnings due to tsunamis, hurricanes, and storm surge, marine habitat research, and sea level change studies.

In Support of:

e U.S. National Tsunami Hazard Mitigation Program The DEM team at NCEI have developed custom
e COASTAL Act scripts that make use of free open-source
e United Nations Development Programme (UNDP) software such as GDAL, MB-System, GMT,
e Office of U.S. Foreign Disaster Assistance (OFDA),United States Agency  [AREIC Iy der
for International Development (USAID).
U.S. DEMs integrate bathymetry and
In Coordination with: topography seamlessly and are tiled to enable
e NOAA Pacific Marine Environmental Lab targeted, rapid updates as new data become

NOAA Caribbean Tsunami Warning Program available.

https://coast.noaa.gov/dataviewer/

17



What is a Digital Elevation Model?

« Gridded representation of the Earth’s surface
 Integrated topography and bathymetry
* One Continuous surface

Output Data (Grid)

January 2021 18



NTHMP DEM priorities

New data released
. Areas of interest

Date of last DEM
News of upcoming data collections

19



» Use federal planning web maps to identify and prioritize DEM update areas |

+ Targeted update reduces lag between source data release and integration into
DEM

T

- Version 2
* More up-to-date DEMs f

v s

y 2
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Spatial Metadata

e Future data products to enhance value of DEMs (In Progress)

o Spatial Metadata

o Vertical Uncertainty denity o
e Spatial Metadata provides users with information on input o L el E

[=)- Spatial Metadata
USACE hydrographic channel condition surveys

elevation data used in the DEM development

NOAA NOS hydrographic surveys

* Important information includes:
o Collection agency S
. SWFWMD Lidar: Braden River
o Date of the data collection
o Instrumentation (lidar, sonar, satellite, etc.) 2y

e Vertical Uncertainty provides users with quantitative estimate |

Agency NOAA NOS

of quality of the DEM values

e DEM quality can vary across space: e[ NOMNGE e A
o Integration of different data (e.g., old vs. new
technologies) oo e T
o Terrain (e.g., flat or sloped)

Spatial Metadata

o Interpolation (estimating elevations in areas of no data)

FDEM Lidar: Sout
SWFWMD Lidar:

NOAA National Centers for Environmental Information

I usACE NCMP Topoba
| NOAA NCEI mult

January 2021
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DIGITAL

CRRAST

DEM Access

Most recent topo-bathy and bathy DEMs available via
Digital Coast
Discoverable via NCEI Bathymetry Viewer

NATIONAL CENTERS FOR
3 NOAA ENVIRONMENTAL INFORMATION
INOAA > NESDIS > NCEI (formerly NGDC) > Maps > Bathymetry

Layers

v Bathymetri

NOAA National Centers for Environmental Information

NCEL

NOAA NATIONAL CENTERS FOR
ENVIRONMENTAL INFORMATION

Bathymetric Data Viewer

Identify

New!
|

NORTH ATLANTIC

January 2021
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Comments?

Questions

nicolas.arcos@noaa.gov
aaron.sweeney@noaa.gov
kelly.carignan@noaa.gov

General inquiries on data: historical tsunamis, images, water level.
Email Haz.Info@noaa.gov

General inquiries on DEMs. Email DEM.Info@noaa.gov


mailto:nicolas.arcos@noaa.gov
mailto:aaron.sweeney@noaa.gov
mailto:kelly.carignan@noaa.gov
mailto:Haz.Info@noaa.gov
mailto:DEM.Info@noaa.gov

