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NOAA’s Line Offices & Activities 

• Productive and sustainable fisheries, safe sources of 
seafood, the recovery and conservation of protected 
resources, and healthy ecosystems. 

NMFS 
National Marine Fisheries 

Service 

NMFS 
National Marine Fisheries 

Service 

• Provides data, tools, and services for safe & efficient 
transportation & commerce, preparedness & risk 
reduction, stewardship, recreation, and tourism. 

NOS 

National Ocean Service 

NOS 

National Ocean Service 

• Manages NOAA’s satellites (GOES, Jason-3, Suomi 
NPP, DSCOVR, COSMIC-2, etc…) & climate data 
center – the National Center for Env. Information 

NESDIS 

National Env. Satellite Data and 
Information Service 

NESDIS 

National Env. Satellite Data and 
Information Service 

• Labs & Cooperative Institutes nationwide, research 
grant programs, & international research activities 

OAR 
Oceanic and Atmospheric 

Research 

OAR 
Oceanic and Atmospheric 

Research 

• Weather and climate prediction, early warning, 
engagement across US Weather Forecast Offices, 
partnership with Weather Ready Nation Ambassadors  

NWS 
National Weather Service 

NWS 
National Weather Service 

• One of 7 US Uniformed Services (like US Public 
Health Service Commissioned Corps) 

OMAO 
Office of Marine and Aviation 

Operations 

OMAO 
Office of Marine and Aviation 

Operations 
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NOAA’s One Health Approach 

Need for One Health: 
• Growing population 
• Changing climate 
• Predicting and planning increasing 

disease and extreme weather threats 
 

Goals: 
• Interdisciplinary approaches, 

programs, research 
• Information sharing 
• Better disease prevention 

Human health is 

intimately tied to 

environmental conditions, 

and NOAA provides key 

stakeholders in the public 

health sector with the 

environmental 

intelligence from NOAA 

they need to mitigate 

emerging health threats. 

Extreme 
Conditions 
Heat, Drought,  

Severe 
Weather 

Air Quality 
Aero-allergens, pollution  

Weather patterns and 
atmospheric drivers 

Vector-Borne Disease 
Climate impacts on ranges and 

transmission 

The Arctic 
Dramatic climate-driven changes 

to regional ecosystems impact 
local human health 

Benefits from the Sea 
Marine products and nutrition 

Water-Borne Disease 
Harmful algal bloom and Vibrio 

forecasts; Water Quality 

Marine Mammal Disease 
Marine Mammal Health M.A.P. 

Unusual Mortality Events 

Extreme 
Conditions 
Heat, Drought,  

Severe 
Weather 

Air Quality 
Aero-allergens, pollution  

Weather patterns and 
atmospheric drivers 

Vector-Borne Disease 
Climate impacts on ranges and 

transmission 
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National Centers for Environmental Information 

http://climate.gov/nihhis
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Agenda 

•Extreme Heat in North America & the US – historical context 
–Impacts and changes 

•Timescales – weather to climate S2S & Investment 
•Weather Timescale – emergency response 

• HQ, Forecast products used, WFO role, definitions and thresholds 

• New products and approaches,  

• What happens with integration with health: example products 

•Seasonal, Sub-seasonal, and Long-Term Climate Timescales 
• Integrating Health and Other Disciplines 

• NIHHIS 

• Interagency Working Group 

• Pilots to Understand Local Context 

• Current Experimental & Prototype Products 

•Scaling up to GHHIN 
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Extreme Heat is a Multidisciplinary Problem 

Decisions must be made in 

many disciplines to protect 

humans from extreme heat’s 

health consequences. 

• Local health departments 

• Utilities / Energy 

• Emergency Management 

• Resilience/Sustainability 

Offices 

• Weather Forecast 

Offices 

• Hospitals 

• School districts 

 

They all need information at 

different timescales, and 

have different risk 

tolerances and capacity to 

respond. 
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Future Heat 

Below from Lopez et al., 2018, 

of AOML shows the four 

dominant historical heat wave 

clusters in the US. The labels 

indicate when in the 21st 

century anthropogenically 

forced heat waves will occur. 

Image at right from National 

Geographic from Union of Concerned 

Scientists Report (2019): “Killer Heat 

in the United States” 



UNDERSTANDING DECISION TIMESCALES 
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Near-term – How NOAA Handles Heat 

NOAA 
HQ 

Regional 
Offices 

WFO 

HQ: Creates policies, provides 

standard products for use in WFOs 

6 Regional Offices: perform 

administrative and operational 

support for the WFOs 

122 Weather Forecast Offices: 

Understands local context & needs, 

interprets HQ products, and issues 

advisories, watches, and warnings. 
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Current Heat Wave Products 

•NOAA issues Heat Advisories, Watches, and Warnings. 
–Advisory: Take action, excessive heat is expected. 

–Watch: Be prepared for a prolonged period of extreme heat within 48 hours. 

–Warning: Take action, a prolonged period of extreme heat is expected in < 24 hours. 

These communications are issued by 
WFOs and derived from: 

• Temperature & Wet Bulb Globe Temperature 

• Kalkstein Procedures 

Classify air as “oppressive” based on 

temperature and humidity. 

• HeatRisk 

Developed and used primarily in the 

western region, but has been codified as a 

requirement and will be available as a 

national option soon. Level 3 or 4 of the 

NWS Heat Risk scale is the threshold for 

issuing an Excessive Heat Warning. 



14 National Integrated Heat Health Information System (NIHHIS) 



15 National Integrated Heat Health Information System (NIHHIS) 

Seeking a consistent approach to extreme heat 
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Recently, NWS WFOs in New England worked with state Health Departments to 

lower heat advisory thresholds based on mortality and ED visits. 

• Formerly, the criteria were 95-99 F for 2 days. 

• Now the criteria are 95 F for more than 2 consecutive hours. 
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NOAA Heat Predictions at Seasonal 
and Sub-seasonal Scales 

NOAA 3-4 Week Outlook NOAA 3-Month Seasonal Outlook 
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National Integrated Heat Health Information System 

NIHHIS will facilitate an integrated approach to providing a suite of decision 
support services to reduce heat related illness and death 

The National Integrated Heat Health 

Information System weaves together 

existing pieces, identifies information 

needs and helps to develop needed 

climate services. 

 NOAA and CDC launched the National Integrated 

Heat Health Information System (NIHHIS) in June of 

2015 to address heat across timescales 

 NIHHIS quickly grew to include representation from 

several agencies (right) in an interagency working 

group. The group launched the NIHHIS portal and 

began harmonizing information and guidance. 

 NIHHIS has also launched regional, trans-boundary 

pilots to understand local decision-making contexts 

and needs, and to improve the information. 

Ongoing activities include: 

 Expanding border health network in the south, 

 ‘Decision calendar’ exercises to understand multi-

disciplinary needs in the Northeast, 

 National projects to improve the utility of information 

such as Urban Heat Island campaigns. 

climate.gov/nihhis
http://www.cdc.gov/extremeheat/
https://www.epa.gov/natural-disasters/extreme-heat
https://www.ready.gov/heat
http://www.cdc.gov/niosh/
http://www.nws.noaa.gov/om/heat/
https://www.osha.gov/SLTC/heatillness/index.html
https://blog.samhsa.gov/2012/06/29/excessive-heat-exposure-can-pose-higher-risks-for-those-on-psychotropic-medication-or-other-substances/.WDxB3fkrJhH
http://www.phe.gov/about/aspr/pages/default.aspx
http://www.phe.gov/about/aspr/pages/default.aspx
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NIHHIS: an Integrated Information System 

Define 
demand by 

building 
relationships 

to 
understand 
local context 

Co-develop 
inter-

disciplinary 
decision 

calendars, 
prototypes,  
requiremnts 

Integrate 
information 

across 
timescales 

and 
disciplines 

Foster inter-
agency, 

NGO, and 
private 
sector 

involvement 

Co-learning, 
sharing best 

practices, 
and sharing 
information 

Build Capacity, Inform Decisions, Encourage Risk-Reducing Actions 

http://climate.gov/nihhis
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NIHHIS Core Questions 

Institutional 
Capacity & 

Partnerships 

Institutional 
Capacity & 

Partnerships 

• What 
institutional 
partners have 
you engaged to 
help define the 
needs (esp. 
bridging 
disciplines: 
health, env. 
science, 
emergency 
management); is 
that sustainable 
and if so, how 
and why? 

Heat Parameters 
& Health 

Outcomes 

Heat Parameters 
& Health 

Outcomes 

• What heat 
parameters 
(tmax, tmin, heat 
index, etc) are 
most important 
for which specific 
population and in 
what geographic 
conditions? 

Data and Forecast 
Products 

Data and Forecast 
Products 

• What data and 
forecast 
products, 
indicators, 
surveillance, and 
monitoring is 
needed (at what 
spatial and 
temporal 
resolution & lead 
time) and what is 
currently being 
used by 
practitioners to 
make decisions? 

Engagement and 
Communication 

Strategies 

Engagement and 
Communication 

Strategies 

• What 
communication 
strategies are 
most effective 
both during an 
event and for 
long lead time 
planning 
(seasonal 
outlooks)? 

Interventions and 
Effectiveness 

Interventions and 
Effectiveness 

• What health 
interventions are 
currently being 
employed in 
managing heat 
risk and at what 
timescales? 

• Are these 
interventions 
successful, and 
to what extent to 
they depend on 
local context & 
capacity? 

All NIHHIS engagements are used to understand the answers to these core 

questions – as well as how and why those answers change given local context. 
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NIHHIS Interagency Working Group 

The NIHHIS Interagency Working Group was initially formed as an Extreme Heat and Critical 
Infrastructure Task Force under the National Security Council. The group includes representation from: 

Recent accomplishments and ongoing projects:  
• A major social media campaign to expand awareness 

of the issue in 2017 heat season. 
• Activity modification thresholds and WBGT – 

workshops and review paper. 
• Development of version 2 of the NIHHIS Portal with 

harmonized inter-agency information and resources 
as well as heat predictions. 

• A White House webinar on protecting vulnerable 
populations from Extreme Heat (2016). 
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Building user engagement via other networks 

NWS WFOs 

& Weather Ready Nation 

Health Ambassadors 

CDC BRACE Grantees 

CPO-supported RISAs 
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Defining Local Context and  
Understanding Sector-based Decisions 

• Engagement with other agencies 
–Activity Modification Guidelines 

• Engagement through Pilots & 
Decision Calendars 

–Interviews with experts in many 

disciplines 

–Documentation and refinement 

–Compare across pilots 

• Attend Trade Meetings 
–American Institute of Architects NYC 

–National Association of County and 

City Health Officials 

–Army Public Health Center 

–Harris County Public Health  

One Health Conference 

• Invite other disciplines to  
climate meetings 

–AMS 2020 in Boston 

–AGU GeoHealth 
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NIHHIS NE Decision Calendar Workshop 

• Build and strengthen the network between a multidisciplinary 
set of heat-health decision-makers. 

• Identify and document locally-contextualized interventions at 
the planning and preparedness timescales. 

• Discipline-specific decision makers will use planning scenarios to 
explore decision contexts behind the identified interventions, 
and specific information needs will be documented to support 
decisions in the form of decision calendars. 



HEAT HEALTH 

RISK MANAGEMENT 

ANNUAL CYCLE 

Planning 
Prepared-

ness 

Response Recovery 

Analysis of 

historical impacts 

& climate 

observations 

Scenario-based 

planning & 

climate 

predictions 

What can we learn 

from past 

experiences to 

improve heat health 

planning and 

preparedness? 

How might our current 

approach fail under 

future climate stressors, 

and how can we prevent 

such failure? 

Previous Years Future Years 



Planning and Preparedness Lead Times 

DECISION CALENDARS 
Decision calendars are a framework to organize information about user context in 

decision-making. They document what needs to be known when, by whom, and with 

what certainty in order to take actions to reduce heat health risk. 

For more information see: 

Ray, A. J., & Webb, R. S. (2016). 

Understanding the user context: decision calendars as frameworks for 

linking climate to policy, planning, and decision-making. 

Climate in Context, 27–50. doi:10.1002/9781118474785.ch2 

Emergency 

Manager 

Long Term 
Inter-

annual 
Pre-Heat 
Season 

3-4 Weeks 1-2 Weeks < 1 Week 
Active 
Heat 
Wave 

Open Cooling 

Centers? 

Launch Heat  

Awareness Campaign 

Environmental Decision-Support Information  

Characterize the 

heat season 

relative to 

previous or 

analog years 

Selecting 

New Sites 

Where will 

the Urban 

Heat Island 

Effect be the 

greatest? 

Where is the 

UHI effect 

currently the 

greatest? 

Targeted Outreach to 

Pops of Concern? 

Weather 

service 

issues heat 

advisory 

Urban 

Planner 

Plant 

Trees? 

Detect likely heat 

event in the 

coming few 

weeks 

Rooftop Albedo 

Modifications 
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NIHHIS Rio Grande/Bravo Pilot Engagement 
for Launch Workshop 
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Rio Grande/Bravo NIHHIS Pilot Local Approaches 

Promotoras: Incorporating Local Knowledge 
• Members of the community who already have trust and are able to speak English 

and Spanish. 
• They often receive some specialized training, but do not have advanced degrees in 

health. 
• They not only educate, but also investigate, and can return with valuable 

information on  
vulnerability that is hard to capture  
in surveys. 

Extreme Weather Task Force 
• Multi-organization and agency task 

force that provides assistance upon 
request to those most in need. 
 



  SALUD   
SECRETARiA  DE  SALU D 

Comislon Federal para la Proteccion 
contra Rlesgos Sanitarlos 

Casos de lesiones por temperaturas naturales extremas en 

temporada de calor, por entidad federativa. Mexico 2015. 

Fuente  SSA/DGEJDVEENT/S1stema de V191lanc1a Ep1dem1ol0g1ca de Danos a 
Naturales Extremas  Temporada  de calor 2015 

d por Temperaturas 



Early Summer 2019 NIHHIS Monitor Showing The Southeastern Heat Wave’s Impacts 



Data from CDC Essence Syndromic Surveillance 
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Heat’s Impact on Outdoor Workers 

Activity Modification Guidelines, often 
based on wet-bulb globe temperature 
(WBGT) are used for occupational, athletic, 
and the military heat exposure to advise 
on work/rest ratios and hydration. 

WBGT can be approximated from temp., insolation, humidity, and wind. 

http://climate.gov/nihhis
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UHI Map of DC 

Produced in summer 2018. 

Also created maps of 

Baltimore. Richmond was 

mapped by the same PIs 

previously. 

 

Temperature readings 

collected in-situ via vehicle 

transects using mounted 

thermometers every second. 

 

Satellite imagery and other 

data fed into machine 

learning process with 

transect data to create maps. 

https://doi.org/10.3390/cli7010005 

http://climate.gov/nihhis
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Urban Heat Island 2019 
Citizen Science Campaigns 

https://www.climate.gov/news-features/featured-images/if-things-go-%E2%80%9Cnormal%E2%80%9D-most-us-locations-will-have-their-hottest-day 

http://climate.gov/nihhis


THANK YOU FOR LISTENING 

C O N T A C T  M E  

Hunter Jones 

hunter.jones@noaa.gov 

301-734-1215 

L E A R N  M O R E  

NIHHIS 
cpo.noaa.gov/nihhis 

 climate.gov/nihhis 

NIHHIS NE Materials 

 https://github.com/ 
hunterjonesm/ 
NIHHIS-Northeast 

GHHIN 

 https://ghhin.org 

dx.doi.org/10.1175/ 

BAMS-D-19-0042.1 

B A M S  

M E E T I N G  S U M M A R Y  

Thank you to: Juli Trtanj, Ellen Mecray, 

Sean Birkel, Katie Conlon, Pat Kinney, 

Viviane Silva, Bill Solecki, Tonna-Marie 

Surgeon Rogers, Paul Hirschberg 

mailto:hunter.jones@noaa.gov
https://github.com/hunterjonesm/NIHHIS-Northeast
https://github.com/hunterjonesm/NIHHIS-Northeast
https://github.com/hunterjonesm/NIHHIS-Northeast
https://github.com/hunterjonesm/NIHHIS-Northeast
https://github.com/hunterjonesm/NIHHIS-Northeast
https://github.com/hunterjonesm/NIHHIS-Northeast
https://github.com/hunterjonesm/NIHHIS-Northeast
https://github.com/hunterjonesm/NIHHIS-Northeast

