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Primary Problem

Timely and effective use of available earth and atmospheric observations, 
environmental monitoring, and personal data sources in combination with

health data to improve response, recovery, and future preparedness.  

SDOH and Neighborhood 
GIS data

Satellite Data Electronic Health 
Records (EHRs)

Mobile & Digital DataEnvironmental & 
Exposure Data

Epidemiologic and 
Population Health Studies
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Goal: Combining earth and atmospheric observations, stationary monitoring, personal monitoring, 
and health data to improve response, recovery, and future preparedness 

OSTP Interagency Working Group Chaired by NIEHS & NASA (8/21-6/22)

– 48 participants from 16 agencies and partner organizations

Used a wildfire scenario in Sonoma County, CA to:

• Evaluate capacity to collect, share, integrate, and communicate diverse data 
streams 

• Strengthen data-focused collaborations to address priority issues 

• Map out data gaps, challenges, and opportunities for reducing acute and 
longer-term health impacts

Science for Disaster Reduction (SDR): Geo and Health Data Integration Working Group

SDR Publication pending: https://www.sdr.gov/index.html
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1. Questions List

2. Data Sources Roster

3. Literature Review

4. Conceptual Site Model

5. Pilot Data Integration

Working Group Workflow and Products
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1. Questions List 
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s • Predicting fire airborne exposures and spread

• Drinking and surface water contamination
• Air exposures from surface to upper atmosphere
• Assessing impacts between weather and fire progression

Geophysical 
Concerns

• Risks from contaminated playgrounds and schools
• Food and crop hazards from ingestion
• Cardiorespiratory/mental health effects of wildfires
• Risk to workers and others involved in clean-up

Health 
Concerns

Goal: Identify high-priority questions and issues of concern from member agencies
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2. Data Sources Roster: Exposure (45) and Health (39)
U

SG
S • LandFire

• Monitoring 
Trends in Burn 
Severity 

• Emergency 
Assessment of 
Postfire Debris 
Flow

N
O

AA • National Digital 
Forecast 
Database

• National 
Weather Service 
Spot Forecast

• NOAA 
Operational 
Model Archive 
and Distribution 
System

• Wildfire Emission 
Factors

• Wildfire Air 
Quality Impacts

N
AS

A • Land 
Atmosphere 
Near Real Time 
Capability

• FIRMS
• Lance
• Disaster Portal 

EP
A • EJ Screen

• Fire & Smoke 
Mapping Tool

• Air Quality 
System (AQS) 

CD
C • Social 

Vulnerability 
Index

• Public Health 
Tracking Network

• WONDER 

Goal: Catalog known state and federal databases to answer high-priority questions
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2. Data Sources Roster: Example Data Sources
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3. Scoping Literature Review (77 papers identified 1/1/2016 - 7/31/22)

Common Health Outcomes
• Respiratory
• Cardiovascular
• Perinatal health
• Mental health

Health Data Sources
• Data from government agencies

– Medicare and Medicaid Claims
– Vital records
– CDC (WONDER, Environmental Health Tracking)

• Hospital admissions records
– Emergency Department (ED) visits, prescriptions

• Interviews or surveys

Common Exposures
• Smoke pollutants (e.g., PM2.5, PM10, NO2, ozone)
• Wildfire event

Exposure Data Sources
• Surface monitors 

– EPA Air Quality System (AQS), AirNow
• Satellite remote sensing

– NASA MODIS satellite instruments
• Wildfire event data 

– NOAA Hazard Mapping System
– USGS Geospatial Multi-Agency Coordination (GeoMAC)

• Models/Forecasting systems
– Hybrid Single-Particle Lagrangian Integrated Trajectory 

(HYSPLIT) model

Goal: Understand adverse health effects associated with wildfires and identify environmental 
exposures and health data sources used to wildfire-related health effects

Barkowski et al. Data Linkages for Wildfire Exposures and Human Health Studies: A Scoping Review. GeoHealth. 2024
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3. Literature Review Example: Study of Wildfire Exposures and Children’s Respiratory 
Health in California 

• Exposure Data:

– CA Department of Forestry and Fire Protection
• Wildfire events over a 7-year period

– US EPA Air Quality System
• Daily zip code-specific PM2.5

– NOAA Hazard Mapping System 
• Daily exposure to wildfire PM2.5

• Health Data:

– Rady Children’s Hospital Network
• ED and urgent care visits

• Respiratory visits with chief complaints: difficulty breathing, respiratory distress, 
wheezing, asthma, or cough

Aguilera et al. Fine Particles in Wildfire Smoke and Pediatric Respiratory Health in California. Pediatrics. 2021.

Exposure Data:

Health Data:
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• Exposure Data:

– NOAA Geostationary Operational Environmental Satellite 
(GOES)

• Satellite measurements of aerosol optical depth (AOD)

• 3-day window of dense smoke plume

• Health Data:

– North Carolina Disease Event Tracking                                             
and Epidemiologic Collection Tool

• Syndromic surveillance program

• Daily ED visit counts for:
– Asthma, COPD, pneumonia, acute                                                        

bronchitis and heart failure

Rappold et al.,. Peat bog wildfire smoke exposure in rural North Carolina is associated with cardiopulmonary emergency department visits assessed through 
syndromic surveillance. Environ Health Perspectives 2011. 

3. Literature Review Example: Wildfire-Related Exposures and Statewide Syndromic 
Surveillance Data

Exposure Data:

Health Data:
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4. Conceptual Site Model: Asthma Pathway 

Goal: Visualize data sources and needs over the disaster life cycle of a wildfire event
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5. Pilot Integration of Geospatial Exposure and Health Data Streams 

• Data streams entered 
into NASA ArcGIS portal 
for Walbridge Fire
– Image includes 

Hospital ED visits with 
a respiratory ICD code 
overlaid 

• Data included in  
Conceptual Site Model

Goal: Explore challenges associated with access, use, and integration of data sources

https://maps.disasters.nasa.gov/arcgis/home/webmap/viewer.html?webmap=3417873eba4f452f900e5b2a85d37879
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Barriers and Solutions for Health Research
• Barriers

– Exposure data
• Ability to use real-time wildfire smoke exposures and air pollutant data in a timely fashion
• Little data: local/residential levels, non-air exposures, complex mixtures

– Health data
• Lack of real-time data 
• Challenges with data access to and sharing of electronic health records
• Few studies using health data for longitudinal or interventions research

• Solutions
• Expand exposure assessment in the area of complex mixtures and all routes of exposure
• Establish working relationships with data stewards for relevant data sources
• Invest in integrating data sources for surveillance and research 
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NIH Climate and Health Outcomes Research Data Systems (CHORDS) (March 2023)

https://www.nih.gov/climateandhealth https://www.niehs.nih.gov/research/programs/chords

• Funded by HHS Patient Centered Outcomes Trust Fund (PCORTF)
• Portfolio of HHS projects that build data capacity for conducting patient 

centered outcomes research (PCOR)  

• Path forward for the SDR efforts

Nexus of Climate Change & Extreme Weather Events
Disasters & Data Integration

https://www.nih.gov/climateandhealth
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CHORDS Project Concept: Wildfire Focus

CHORDS 
DATA 

INTEGRATION

Environmental Data Sources 

PM 2.5

VOCs

PAHs

Ozone

AQI

Temp

Humidity

Wind

Trees

Fires

Smoke
GPS data

Lung Disease

Perinatal Health

All of Us

PEGS

HCUP

Medical History 
Information

Medical Testing Info 
(X-rays and Labs)

Patient 
Demographics

Health Data 
Sources / Studies

Genetic Testing

Biomarkers 
Exposure and Effect

HHEAR

MESA

Medical Records and Health Outcomes

CV Disease

Cancer
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Link Standardized Geographic-level Climate and Environment Data to Patient-level Data
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CHORDS Project Objectives and Deliverables

Objective 1:
Web-based catalog of
available data resources 
• Climate & health sources 

focused on wildfires
• Metadata & tools for use

Objective 2: 
Standardized, linked datasets

Objective 5:
Addressing end user needs Objective 3:

Toolkits for researchers
• Resources to enable those 

with health data to link to 
climate data and vice versa

Stakeholder engagement 
to ensure value!

Objective 4:
Evaluation use case
Resources for wildfire analysis
of respiratory & other health outcomes

Integrated data 
platform for

CCH research 

• Integrated climate, exposure and 
health datasets
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CHORDS Platform and Catalog FAIR platform
• Findable, Accessible, Interoperable, and Reproducible
• Github for code, tutorials, use cases, and walkthrough content
• CHORDS catalog for CHORDS generated datasets

Dissemination Tooling
• R/Bookdown chapters, tutorials for different user types
• Jupyter notebooks for code walkthroughs and use cases
• Shiny applications for live applications

Process
• SOPs for curation, review, build catalog, tools, and use cases
• Advisory input and review 

Glossary and Metadata Model
• Glossary to support common language and understanding
• Standardized terminology for cataloged resources

Gen3
• Catalog supporting browsing, exploring, programmatic access
• Support for workspaces with Jupyter notebooks and RStudio

Cloud-based
• Scalability, access, capabilities
• NIH Strides Initiative

• Climate and health 
data sources focused 
on wildfires

• Metadata and tools 
for public use
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CHORDS Portal: Coming Soon!

Information provided:
• Project information
• Measures
• Spatial characteristics
• Temporal characteristics
• Data access information
• Other details

• Citation, publications, 
keywords

Hierarchical terminology/ 
application ontology for 
measures
• Expanding as needed

Data Catalog with manually 
curated attributes for search
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CHORDS Toolkit

• Separate chapters on working 
with geospatial data, health 
data, and integration

• Tailored to user profiles

• Use case studies

R Bookdown site (open-source 
platform for sharing code and 
data tools) of educational 
materials and tutorials
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Value and Implications 

• Integrated climate and health data ecosystem
– Data platform for wildfire-related data and analytical tools that facilitate patient-centered 

outcomes research for use by researchers, public health practitioners, educators, students, 
communities, etc.  

• Long-range goals
– Convening data platform to engage and foster climate change and health research to 

inform policies and public health actions

– Facilitate beyond wildfires diverse areas of health research on climate change and 
disasters as well as energizing the incorporation of environmental risk factors into health 
systems activities
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CHORDS Team and Contributors
• Technical Expert Panel (TEP)

– Angela Werner (CDC)

– Caleb Dresser (Harvard)

– Cavin Ward-Caviness (EPA)

– Cole Brokamp (Univ. Cincinnati)

– Genee Smith (Johns Hopkins)

– Kevin Lane (Boston University)

– Patrick Wall (CDC)

– Philip Awadalla (Canada Data Integ. Ctr)

– Rima Habre (USC)

– Yang Liu (Emory)

• NIEHS

– Deep Patel

– Insang Song*

– Jennifer Fostel

– Lara Clark 

– Maria Shatz

– Mariana Kassien*

– Mike Conway

– Mitchell Manware*

– Rupali Gupta

– Skylar Marvel

– Sue Nolte

• NIH

– Asif Rizwan (NCI)

– Erin Iturriaga (NHLBI)

– Regina Bures (NHLBI)

– Richard Kwok (NIA)

– Umit Tokac (NHLBI)

• Other Agencies

– Pamela Owens AHRQ

– Patricia Keenan AHRQ

*New CHORDS Hires

• Core Team

– Adam Burkholder

– Alison Motsinger-
Reif

– Ann Liu

– Aubrey Miller

– Charles Schmitt

– David Fargo

– David Reif

– Kyle Messier

– Trisha Castranio
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NIH Centers, Programs, and Projects
• Climate Change and Health Research Centers (Five (P20 Centers)
• Alliance for Community Engagement Hubs (Four)
• NIH-NSF Funded Center: U of Colorado Boulder Natural Hazards Center
• NIH-NSF Funded Center: U Washington RAPID Facility 
• Climate Change and Health Research Coordinating Center (RCC) 
• Climate and Health Outcomes Research Data Systems (CHORDS) Project

NIH Climate Change and Health Initiative
Information on the Initiative, the Framework, 
and funding opportunities

Climate Change and Human Health Literature Portal
Searchable database to provide access to the most 
relevant scientific literature

Climate Change and Human Health Glossary 
A glossary of terms used to describe the 
science of climate change its impacts on human health 

An urgent, cross-cutting NIH effort to reduce health threats from climate change across the lifespan and build health resilience in individuals, 
communities, and nations around the world, especially among those at highest risk.

Learn more

Framework
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Thank you!     

CHORDS Team
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