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Background: ICSU World Data System

International Council of Science (ICSU)/World Data System (WDS)
Created in 2008--Builds on 50-year legacy of the ICSU World Data Centers

87 Regular Members

NOAA/NCEI Boulder, Colorado, USA and co-located World Data Service (WDS)
for Geophysics provide long-term archive, data management, and access to

global tsunami data
global tsunami event data, damage photos, raw and processed water Level

data from NOAA observational networks, and development of digital
elevation models (DEMs)

National Oceanic and Atmospheric Administration | National Centers for Environmental Information




S F g

In-Development: Open-Source Satellite-
Derived Bathymetry Tool
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Global Satellite Imagery
- Sentinel-2

Global Satellite Lidar
- lceSat-2

Local Authortative

Measurements

— ship sonar

— aerial lidar

- nautical charts,
etc.
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Background: Historical Tsunami Data

A global tsunami database’s focus is to enable data acquisition, management,
and exchange that supports Tsunami Warning Centers and Risk Assessments.
Helps establish warning criteria
Validate inundation and evacuation mapping
Situational awareness of duty scientists

Used to place the event in historical context to explain to partners or media
The additional information & references component is valuable because it
includes event descriptions that are extracted from the referenced item.
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" Historical Tsunami Data

Know the past to better understand the future

3,100+ global tsunami events 34,000+ global runup observations
(over 1,600 confirmed) (i.e., wave observations)

NATURAL HAZARDS DATA

EARTHOUAKES

NEEIWDS TRUNAMI HEEWDS TEUNAM
EXENTS UNUPE
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https://www.ngdc.noaa.gov/hazel

TIDAL WAVES EFFECT AT CRONULLA

‘Source Documents Sy

Over 8,500 documents that describe damage and effects from
tsunami, earthquake, and volcano events. Types of documents:

- Diaries, ships logs, newspaper reports, journal articles, email
Tsunami, Earthquake, Volcano catalogs g VOLCANOES
Tsunami Warning Centers @ WORLD
National Reports from ICGs (e.g., PTWS, Caribe-EWS) e
Regional or National Earthquake Information Centers
International Tsunami Information Center (ITIC)
International Tsunami Survey Teams
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Current version is Minimum
Viable Product

Updated version expected
Summer 2026
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Natural Hazards Map Viewer

The NCEI Natural Hazards Viewer was re-designed using modern web
technologies and ESRI frameworks.

Users will see increased performance/responsiveness, better usability on mobile
devices, and improved accessibility.

3 ridl . BRAZIL
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Natural Hazards Map Viewer

In collaboration with the Pacific Tsunami Warning Center (PTWC), NCEI
updated the Viewer with 10 new “Selected Significant Tsunami Events”




CATSAM Map Viewer

Will be re-designed using modern web technologies and ESRI frameworks.

In Collaboration with WG1

35+ scenarios and their
associated fault planes and
sources from I0C Experts
Meetings and Caribe Wave
Exercises have been added.

Historical tsunami data
IOC Sea Level Stations

Still pending files from last
two Caribe Waves

Gwotemely
Savin
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arigrams

Over 3,400 historic paper records (between 1854 and 1994)
~2650 images online

Collected from U.S. and international stations:
* ~2500 U.S. and U.S. territories
* ~980 international stations

Collaborative project with Univ. of Colorado-Boulder

° Catalog and extract metadata from 3,959 high-resolution TIFF
images of historical tsunami marigrams scanned from six

uncataloged microfilm rolls
® Information captured: Station name; Date range of the recording; Handwritten
annotations or metadata labels in the comments; A tide trace that may contain
tsunami signatures
Time Span: ~1854-1978
Data Quality: Varies by scan; some records are clean and machine-readable, while
others are faded, handwritten, or visually degraded.

ﬁ@x Next steps: Make records searchable and easily retrievable online
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NCEI cloud migration

NCEI is migrating to the cloud in order to increase flexibility in compute and
data storage resources.

BETTER, MORE
ACCURATE
DATA PRODUCTS

Google. (2026). Gemini 3 Flash [Al Image Generator]
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Challenges in collecting data

Global database are now very reliant on searching peer-reviewed
publications for new information.
Data scientists may not be aware of new publications

Data in peer-reviewed publications not easily transferable to database format
(Though significant improvements in consistency in recent years)

Smaller localized events may only be reported in local media, and/or peer-
reviewed journals not typically focused on tsunami science

Language translation software exists, but still not aware of publication
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| Opportunities

The Joint ICG/PTWS — IUGG/JTC Tsunami Data Workshop PROPOSAL
to be submitted jointly by NCEI/WDS and NTL/ICMMG

Objectives:

1) Discussion and refinement of the existing tsunami database format, including data on tsunamis of non-seismic origin,
data on small non-damaging tsunamis and data collected from emerging technologies (e.g., remote sensing, etc.).

2) Development of a new standard for national reports from ICG member countries.

At ICG/CARIBE-EWS meetings, Member States report on “Information on Tsunami Occurrences”.

3) Consider regional coordinators to assist in the completeness and accuracy of tsunami data submission.
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Partnership w/ ITIC

Data to support:
o Global posters - update
e Tsunami Sources
e Significant Earthquakes
e Significant Volcanic Eruptions

e Tsunami Glossary — update
e Tsunami Training - Tsunami Warning Center Staff

Tsunami Sources 1610 B.C. to A.D. 2026
From Earthquakes, Volcanic Eruptions, Landslides, and Other Causes

EARTHQUAKE FOCAL DEPTH OF DEADLY TSUNAMIS (1900 - 2025)




" How to access NCEI/WDS tsunami data

Data download through search forms:

API:

Natural Hazard Map Viewer:

Tsunami Interactive Time-lapse (since 1850):

Map Services:

Natural Hazards Images:

DART® Bottom Pressure Recorder Data Inventory:
(pre-DART)
U.S. Tsunami Program Coastal Water Level Data Inventory:
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https://www.ngdc.noaa.gov/hazel/
https://www.ngdc.noaa.gov/hazel/view/swagger
https://www.ncei.noaa.gov/maps/hazards/
https://www.ncei.noaa.gov/maps/tsunami-events/
https://www.ncei.noaa.gov/maps/tsunami-events/
https://www.ncei.noaa.gov/maps/tsunami-events/
https://gis.ngdc.noaa.gov/arcgis/rest/services/web_mercator/hazards/MapServer
https://www.ngdc.noaa.gov/hazardimages
https://www.ngdc.noaa.gov/hazard/dart/
https://www.ngdc.noaa.gov/hazard/tide/

Thank you

nicolas.arcos@noaa.gov
haz.info@noaa.gov
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