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Agenda

Motivation and Scene Setting

● NOAA’s AI Activities to Advance our Mission
● Many Use Cases - Sun to Ocean
● NOAA’s AI Strategic Approach

NOAA Center for Artificial Intelligence

● Ethical AI Innovation
● AI-ready Data Standard
● Training the Workforce
● Community of Practice / Partnership 

Development

noaa.gov/ai
A place to publicly connect with NOAA’s 800+ member Community of Practice 
around AI for Earth system science to develop synergies and partnerships

NCAI Mailing List: tinyurl.com/y2ehvhfg

https://tinyurl.com/y2ehvhfg
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Roles for AI in Advancing NOAA’s Strategic Goals

Climate-Ready Nation Blue Economy
For operational insights, 
NOAA data must be AI-ready 
and Cloud-accessible to a 
broad range of stakeholders

Social Equity

Standardizing trustworthy and responsible AI, Democratizing innovation with help from gAI tools

AI

Existing baselines decreasingly 
relevant.
To mitigate economic loss, 
large-scale datasets need to be 
(re)processed with increasing 
frequency and in near real-time, 
delivered as AI-ready data to 
Cloud environments with 
democratized access
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“science”

Authoritative Earth System Information & Services

“In the context of authoritative 
products and services, the notion of 
“authoritative” means…

i

… conferred by users
• Community / Partner 

Use and impact
• Proof is in their use
• Reliable, valuable

… credibly 
represent earth 
system
• Accuracy, rigor
• Scientific credibility

… carefully sourced 
and transparent
• Discoverability
• Provenance
• Preservation

NCEI:
Aim here

“service”

“stewardship”
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NOAA Current AI Application Areas

2022 Survey of NOAA AI Use Cases
260+ Projects across NOAA Mission Areas!

AI Areas

Imagery

Wx / Climate

Modeling

Hazards

Acoustics

Quality Control

…
Responsible AI



6

Applying AI to NOAA’s Mission

6https://storymaps.arcgis.com/stories/990a6b30a4e44db5a3f01395385cb4c5 

https://storymaps.arcgis.com/stories/990a6b30a4e44db5a3f01395385cb4c5
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National AI Initiative Act of 2020: 
“The Administrator of NOAA [...] shall establish, 

a Center for Artificial Intelligence”
“There are authorized to be appropriated to the Administrator to 

carry out this section $10,000,000 for fiscal year 2021”

sciencecouncil.noaa.gov 

Several Executive Orders, including:

● “Maintaining American Leadership in Artificial Intelligence”
● “Tackling the Climate Crisis at Home and Abroad”
● “Protecting Public Health and the Environment and Restoring Science To Tackle the Climate Crisis”

Foster an Information-Based Blue 
Economy:

NOAA will introduce innovation to data 
collection through various methods for 
species detection and explore AI/ML and 
data visualization technologies...

Related NOAA Strategic Plan Goals & Objectives

NOAA’s AI Strategic Approach

40

Ensure accessibility and enable an enterprise 
climate information framework to meet the needs 
of NOAA’s users:

NOAA will leverage the lasting value of its observational 
holdings to create robust, sustainable and scientifically 
sound analysis and AI-ready climate records with the 
longevity, consistency and continuity needed to 
understand climate variability and change. 

https://www.congress.gov/bill/116th-congress/house-bill/6395/text
https://sciencecouncil.noaa.gov/NOAA-Science-Technology-Focus-Areas
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NOAA Center for AI as a Tech Hub
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Ethical AI Innovation
Why, What, How

AI-Ready Data 
Standards

Training 
Responsible AI

Partnership
&

Engagement

Optimizing Workflows ⦾ Sharing Knowledge ⦾ Obtaining Results

Communities of 
Practice 

Coordination

Communities of Practice

Fisheries Research Surveys

Multi-lingual Climate / Wx

Digital Twins for Fire Wx

Rule Making for Bycatch Limits

Savvy AI Trained Workforce

NCAI Program Office & Tech Hub

Powered by
dynamic 

workspaces
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Connections to SAB Activities   https://sab.noaa.gov/

Ethical AI Innovation
Why, What, How

AI-Ready Data 
Standards

Training 
Responsible AI

Partnership
&

Engagement

Communities of 
Practice 

Coordination

NCAI Program Office & Tech Hub

Data Archiving and 
Access Requirement WG

Climate WG

Ecosystem Sciences 
and Management WG

Environmental Information 
Service WG

Tsunami Science and 
Technology Advisory Panel

https://sab.noaa.gov/wp-content/uploads/PWR-Report_December-2021.pdf
https://sab.noaa.gov/wp-content/uploads/SAB_Report_Dec2022_OSOD.pdf
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NCAI Initiatives and Pilots

Initiatives: 

● AI-Ready Data
● Responsible AI Training
● Workshops / Partnerships

Pilots: 

● Current: Humidity, Tropical 
Cyclone, Ocean Acoustics, 
UxS QC, Data Value via 
NLP

● Upcoming: Offshore wind, 
World Ocean Database, 
Arctic Sea Ice, others

This project evaluated and improved a dataset’s 
AI-readiness. The new dataset, Tropical Cyclone 
PRecipitation, Infrared, Microwave, and 
Environmental Dataset (TC PRIMED), collocates 
and subsets LEO/GEO satellite imagery with 
ancillary model information to create a 22-yr 
dataset of TC-centric scenes. 

TC PRIMED updates NCEI’s HURSAT, and is 
available via both NCEI’s archive and NOAA’s 
Open Data Dissemination (NODD) program:
Access:  NODD; NCEI OneStop, Geoportal

Working towards the creation of a spatially 
complete surface humidity dataset by blending 
remotely-sensed and in-situ surface humidity 
data using AI methods. 

Goal: a dataset beta version that meets 
requirements with public health data and 
associated socioeconomic metrics, along with a 
heat health application demonstration.

https://rammb-data.cira.colostate.edu/tcprimed/
https://www.ncdc.noaa.gov/hursat/
https://noaa-nesdis-tcprimed-pds.s3.amazonaws.com/index.html
https://data.noaa.gov/onestop/collections/details/e5e04f6e-03c1-49dd-b9e6-671f3292d016
https://www.ncei.noaa.gov/metadata/geoportal/rest/metadata/item/gov.noaa.ncdc:C01685/html
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AI-Ready Data Community Roadmap (Proposed)
ESIP Data Readiness Cluster

Sustain the engagement with user 

and capacity building04
● Short term: Increase engagement with private sectors
● Mid term: Develop primers for AI-ready data checklist / 

standards for different user personas
● Long term: Develop and maintain training materials on 

AI-ready data and tools for different user personas

Develop and improve AI-ready open 

environmental data03
● Short term: Uplift a pilot set of thematic AI-ready data 
● Mid term: Develop tools and leading practices to improve data 

readiness at scale for community adoption
● Long term: Provide AI-ready data discovery tools and services

Develop automatic tools for 

AI-readiness assessment02
● Short term: Update assessment form based on user feedback 
● Mid term: Develop metrics to display & synthesize AI- 

readiness assessment results
● Long term: Develop automatic AI-readiness assessment tool

Develop and maintain AI-ready data 

standards01
● Short term: Review of common domain data standard
● Mid term: Develop proposed AI-ready data standard for 

publishing process
● Long term: Publish and maintain AI-ready data standard
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Learning Journeys for Responsible AI

Description
- What is TC PRIMED?

Overview
- TC PRIMED file format

Data Exploration
- TC PRIMED overpass file
- TC PRIMED environmental file
- Simple analysis of Hurricane 

Florence (2018)

AI Example
- Using a Neural Network model 

to obtain precipitation rate in a 
pixel

Feature Engineering
- Pre-processing TC PRIMED data 

for more complex AI 
approaches

Overview
- Tropical cyclone rapid 

intensification

Conventional Rapid 
Intensification Index 

Model

Random-Forest-Based 
Rapid Intensification 

Index Model

Funded Future 
Project
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NCAI Collection
vs. TRL Endpoint

AI Innovation to Support NOAA’s Mission

● Accelerating Climate Information Partnerships

● Advancing ESP and future Digital Twins

● etc …

Opportunities to Advance NOAA’s Mission using AI

Representative Themes
(Not a complete list.)

● Improving precipitation forecasts

● Anomaly detection and QC toolkits

● Image classification / species 

detection

● AI-ready data to accelerate 

cross-domain insights

Representative Transformative Examples
(Not a complete list.)

Expedite Downscaling of Global 
Climate Projections to Regional Scales

Centralizing AI algorithms into a 
common framework for migration to 
cloud computing - benefiting marine 

mammal identification

Hybrid AI + ‘Omics approach for 
forecasting reef coral susceptibility to 

climate change

Clustering water masses of the World 
Ocean

Marshalling of Fleet Scientific 
Computing System data into an AI 

ready format

Improve predictions from the 
GFS/GEFS through reduction in 

systematic bias

  AI-ready data
  Advance AI
  R2X

952

TRL Advancement

TRL End
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5th NOAA AI Workshop - September 19-21
● Benchmarking Framework in AI R&D

● Research-to-Operations-to-Research (R2O2R)

Registration coming soon, express interest: 
noaa.gov/ai/events/5th-noaa-ai-workshop-2023

Expanding NOAA AI Community of Practice through Partnerships
(Powered by Workshop Engagement (today) and sustained Community Workspaces (future))

800
NOAA       .External      .

Opportunity

IMPACT
Advance NOAA’s mission through the 
proliferation of Responsible AI by 
building Communities of Practice for 
effective information exchange within 
NOAA and with external cross-sectoral 
Partners.

BENEFITS
We need to engage in conversations 
outside of the Agency in order to 
maximize the benefits of integrating 
responsible AI and other emerging 
technologies to realize NOAA and 
National objectives.

NCAI’s Community of Practice

http://noaa.gov/ai/events/5th-noaa-ai-workshop-2023
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Our Vision
Benefiting NOAA’s 
mission by proliferating 
the use of Responsible AI 
at NOAA.

How? 
We’ll do this by lowering 
the cost of engaging 
curiosity for our 
Community of Practice.

NOAA Center for Artificial Intelligence

noaa.gov/AI

NOAA
NODD


