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Global Average Temperature Changes 

Global average temperature has increased and this is projected to continue. 

Source: National Climate Assessment, 2014 - Recent US Temperature Trends 

http://climate.gov/nihhis


Heat Waves will Worsen in a Warming World 

▲  Intensity 
• The recent prolonged (multi-month) 

extreme heat has been unprecedented 
since the start of reliable instrumental 
records in 1895. (NCA 2014) 

• The intensity of extreme heat events will 
likely increase. (NCA 2014) 

▲  Duration 
• Model results for areas of Europe and 

North America show that future heat 
waves in these areas will be longer 
lasting in the second half of the 21st 
century. (Meehl and Tebaldi, 2004) 

• Over the period 1880 to 2005 the length 
of summer heat waves over W. Europe 
has doubled & the frequency of hot days 
has almost tripled. (Della-Marta, 2007) 

▲ Frequency 
• Model results for areas of Europe and 

North America... show that future heat 
waves will become more frequent. 
(Meehl and Tebaldi, 2004) 

▲  Character 
• Most models project somewhat lower 

relative humidity on the hottest days, but 
the combined effect of temperature and 
humidity changes is substantial increases 
in heat stress. (Wuebbles et al., 2014) 

▲  Attribution 
• “today about 75% of the moderate daily 

hot extremes over land are attributable 
to warming. It is the most rare and 
extreme events for which the largest 
fraction is anthropogenic, and that 
contribution increases nonlinearly with 
future warming.” (Fischer and Knutti, 
2015) 
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Temperatures are on the Rise 

Extreme heat events will be more frequent and more 

intense in the future….what now seems like an 

unusually hot day will become commonplace (NCA). 

http://climate.gov/nihhis
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Impacts-Urban Environment 

•Urban Heat Islands 

•Vulnerable Populations 

•Sporting Events 

•Outdoor Workers 

•Large Public Gatherings 

•Infrastructure-Hospitals 

•Electricity/Brown Outs 

 

Image Source: Healthspablog.com 

http://climate.gov/nihhis
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Impacts-Ecological 

•Agriculture 

•Workers 

•Food supply 

•Pesticide 

•Water Quality 

•Beaches 

•Runoff 

•Air Quality/Heat 

•Wildfires 

•Vector-Borne Disease 

 

http://climate.gov/nihhis
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Multiple Heat Efforts in North America and Globally 

NIHHIS Local Engagements NWS Regional WFOs NOAA RCSDs 

CDC BRACE Grantees NOAA CPO RISAs DOI Regional Climate 

Service Centers 

USCRN Stations 

USDA Regional Climate Hubs 

http://climate.gov/nihhis
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Weather-Scale Heat Health Systems Around the World 

United StatesΨ 

•Local action prompted by NWS WFO alerts 

•NWS WFOs Issue watch/advisory/warning; local agencies 
respond; CDC has Natl Env. Public Health Tracking Network 

•Alerts issued at forecaster discretion; NWS issues guidance 

•72-hour lead time for heat watch;6-10 excessive heat outlook 

•Trigger is Heat Index, max/min temp., or synoptic system 

Canada¥ 

•City/Province level HARS (Heat Alert & Response Systems) 

•Environment Canada issues Humidex fcast., high-low temps; 
Provincial Med. Officer of Health (MOH) administers 

•Alert ultimately determined by MOH (Toronto) 

•MOH issues extreme alert if 3 day duration exceeds thresholds 

•Trigger is flexible: air temp, Humidex, air pollution, mortality 

Japan∆ 

•City-level systems & national forecasts 

•Local departments of Crisis Management, Health Promotion, or 
Sports Associations coordinate the systems 

•Alert thresholds vary by city 

•Advanced warning varies, one example is 21 hours 

•WBGT is monitored at schools, as well as air temperature 

Germany* 

•National system with county-level warnings 

•Developed and operated by federal environment agency and 
weather service in conjunction with public health office 

•Warnings are produced at the county level 

•6 day forecast of heat pre-info from federal level 

•Trigger is heat load based on perceived temperature 

AustraliaΩ 

•State-level systems (Natl. req. for Heatwave Sub Plans) 

•Dept. of Health owns system in Victoria; Emergency Operations 
owns system in New South Wales 

•Alert threshold varies by forecast district (Victoria) 

•3-4 day advanced warning; 7 day forecast 

•Trigger is average temperature 1/2(max + min) 

India¤ 

•City-level system; Ahmedabad Heat Action Plan in 2013 

•Ahmedabad Municipal Corporation (AMC) Nodal Officer issues 
alerts, Indian Met Centre declares heat wave 

•40C max daily temp threshold in plains, 30C in hilly regions 

•7 day forecast 

•Hybrid dynamical-statistical probabilistic temperature forecast 

United Kingdom* 

•National system with regional thresholds 

•Dept. of health owns and operates system while Met Office 
forecasts 

•Alert threshold >30C day temp & 15C overnight 

•2-3 days lead time for lowest alert levels 

•Trigger is min and max temperature 

France* 

•National system (SACS) with regional plans 

•Health department  issues plan and manages system while 
Meteo-France monitors and issues warnings 

•Alert threshold regionally dependent 

•5 day forecast and 1 day alert lead time 

•Trigger is min and max temperature; heat stress index 

¥toronto.ca    Ωhealth.vic.gov.au    ∆Martinez et al. 2011    ΨHawkins & Brown 2015    ¤ Knowlton et al. 2014    *Lowe et al. 2011 

http://climate.gov/nihhis
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Current Prediction Products from NOAA 
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http://climate.gov/nihhis
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Heat-Health Information along the Weather-Climate Continuum 

Service Delivery 

http://climate.gov/nihhis
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So How Can We Prepare and Prevent? 

•What public health decisions should we be making differently 
to be better prepared and reduce morbidity and mortality? 

–How many cooling centers will we need next year? 

–What are staffing and outreach needs if we have more heatwaves, or 

longer ones, or they start earlier or they happen later in the season? 

•What are the budget and finance decisions and what time do 
those happen? 

•How do we reach the most vulnerable populations in time? 
•What are the other heat-related health impacts—air quality, 

vector-borne, water? 
•What should we be predicting—Tmax, Tmin, Heat Index, 

WGBT? And at what time scale? And for which population? 
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 ……..Informs early warning to early action across time 

scales 

 What is an  

Integrated Information System?  

The systematic development, analysis, and 

communication of relevant information about 

and coming from areas of impending risk to: 

 

    a)  anticipate risk and opportunities and their 

evolution 

 

   b) inform development of strategic responses 

 

   c) communicate options to critical actors for the 

purposes of decision-making and response 
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Information Systems Inform Climate Preparedness & Resilience 

  Define Demand 

  Enhance Forecasts Observe & Monitor        . 

Understand & Communicate 

INFORMATION 
SYSTEMS FOR 

ACTION 

• Customized climate information is necessary to inform decisions. 

• Cultivate partnerships—map decision-making arrangements 

• Information systems define the demand for this information, support knowledge sharing, and 

enhance forecasting capabilities. 

• They improve understanding & communication of options for responding to future risk. 
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National Integrated Heat Health Information System 
(NIHHIS): Improving Climate Services for Risk Reduction 

NIHHIS will facilitate an integrated approach to providing a suite of 
decision support services to reduce heat related  risks to health people, 

communities and economies 

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 integrate efforts. 

 In July of 2015, an international set of heat-

health practitioners – from local emergency 

managers to national public health and 

international meteorology – convened to 

establish a plan to move forward together. 

 NIHHIS is part of the international effort, and 

informs decision makers in many sectors while 

also focusing on heat-related impacts on many 

vulnerable groups including the elderly, children, 

athletes, pets, and outdoor workers. 
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NIHHIS as form and function 

•The National Integrated Heat Health Information Systems 
(NIHHIS) is a structure for delivering the most useful 
information to decision makers seeking to reduce the heat-
related health risks to people, communities and economies by 
enhanced planning from days to weeks to months and years 

 
•NIHHIS consists of an Interagency Working Group, Pilots, and 

a Partner Group, International Partnerships (GHHIN), student 
rotations 
 

•Common Web presence for citizens to access federal 
resources in one place:  www.climate.gov/NIHHIS 
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NIHHIS Goals 

•NIHHIS was created to provide a common system that 
sustains engagement across institutions, sectors and decision-
makers in order to: 

• Improve understanding the needs of decision makers managing 
heat-related health risks at multiple time scales  

• Facilitate planning and preparing for extreme heat events and 
increases in extreme temperature using information at daily, 
weekly, seasonal, annual and longer time scales 

• Provide a forum to discuss and test or pilot products, tools and 
communication strategies 

• Learn from existing activities in order to improve planning, 
response, prediction, communication and outreach. 

•  Identify research, data, forecast products and communication 
needs 
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Define Demand 

NIHHIS partners sustain continuous engagement between climate, health, and 
other communities to identify needs, evaluate solutions, and inform decisions. 

El Paso, USA 

Local engagements in the US and Globally are helping us understand needs – both unique and shared – and fostering shared solutions. 

Ahmedabad, India 

Singapore 

NIHHIS 

Monsoon climate with frequent extreme 

heat days and a relatively early heat 

season. At risk slum communities and in 

need of easy interventions to reduce heat 

exposure in home and healthcare settings. 
Monsoon climate and 

a well established 

response mechanism 

for emergent heat, 

but vulnerable to 

heat-related water 

and energy shocks. 

Highly humid tropical/ 

equatorial climate with 

low variability in 

temperature, but also 

affected by 

monsoons. Highly 

urbanized. 
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Enhance Forecasts 

NIHHIS partners work to enhance current heat forecasts based on user needs 
and epidemiological requirements, extending projections from weeks to 
months and beyond. 

Investments in foundational science, observations, and applied science are targeted to improve heat-health information and predictions. 
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Observe & Monitor 

NIHHIS partners work to sustain Earth observations and biosurveillance in 
support of improved understanding of the role of climate on extreme heat and 
health, and to enhance operational efforts. 

Physical climate observations, coupled with epidemiological surveillance, can improve understanding of connections between heat and health. 

CDC BRACE Grantees 
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Communication and Action 

NIHHIS partners enhance understanding of the impact of extreme heat events across 
time scales, build capacity across climate and public health communities, and develop 
timely and accessible communication tools to inform preparedness and adaptation. 

The NIHHIS Web Portal consolidates heat-health resources, and the quick start guide helps decision makers get the right information quickly. 



23 National Integrated Heat Health Information System (NIHHIS) 

NIHHIS: an Integrated Information System 

Seamless 
information 

at all 
timescales 

Regional-
local pilots 

and 
international 
collaboration 

Interagency 
w/ NGOs 

and private 
sector 

involvement 

Translating 
science to 
evidence-

based 
interventions 
to outcomes 

Inter-
disciplinary 
information 
for decision-

makers 
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The National Integrated Heat Health Information System 

NIHHIS Network: international partners and local-regional pilots NIHHIS interagency web portal (climate.gov/nihhis) 

NIHHIS Framework: 

core questions for all pilots 

Institutional 

Capacity and 

Partnerships 

Heat 

Parameters 

and Health 

Outcomes 

Data and 

Forecast 

Products 

Engagement & 

Communication 

Strategies 
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National Integrated Heat Health Information Systems (NIHHIS) Pilots 

NIHHIS North American Pilots consist of a region and a focal city, and are defined 
by a combination of climatological, political, social, and other boundaries. 
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NIHHIS RGB Pilot Engagement for Launch Workshop 



RGB Pilot: Scope and Goals 

• Improve understanding of 

regional public health risks to 

extreme heat. 

• Identify and document capacities 

and gaps in science, 

preparedness, communication, 

and response. 

• Establish information 

requirements to improve plans. 

• Develop resources to inform 

research, outreach, and 

preparedness.  

• Foster learning among research 

and practitioner communities. 



RGB Pilot: Current Activities 
• Working groups: historical connections, prediction, 

heat-health research, capacity and 

communication, built environment 

• Document historical episodes of extreme heat, 

health outcomes, and responses  

• Develop databases: 

• Research data  

• Information sources 

• Literature 

• Regional expertise  

 directory 
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NIHHIS RGB Pilot Ongoing Activities 

•Conducting a survey to understand vulnerability in the El Paso 
pilot area and to determine where vulnerable populations are 
in the region so they can be focused on. 

•Building an inventory of heat-health practitioners in the 
region as well as data sources that can be used in heat-health 
research and early warning / emergency response. 

•Building prototype products and documenting requirements 
for the use of extreme heat information in energy and home 
medical equipment contexts. 

•Organizing pre-heat season 2017 public information sessions 
for the May timeframe to build awareness of the risks. 
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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. 
 



RGB Pilot: Upcoming Plans 

• Regional assessment report (August 2017) 

• Distribute databases (August 2017) 

• Garner funding 

• Proposal writing in progress (May 2017) 

• Seek relevant RFPs 

• 2017 heat season review (October 2017) 

 



RGB Pilot: Current Activities 
• Inform the public: 

• May 2017 – Extreme Heat Month proclamations 

(Ciudad Juárez, Las Cruces, El Paso) 

• Urban events 

• Bilingual brochures 

• Social media campaign 

• Shared website 
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2017 May and June Heat Actions 

El Paso holds a press conference to announce the start of 
heat season and is planning several local events to build 
awareness. A new curriculum for training promotoras 
(community health workers) on heat-health is being 
developed for use along the border. 
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2017 May and June Heat Actions 

Ciudad Juárez issued a proclamation on 
extreme heat and organized several events 
to build awareness. 
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NOAA Subseasonal and Seasonal Outlooks 

These products show the probability of above/below/near average temperatures. 
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NIHHIS Interagency--Heat Month 

• Starts tomorrow, May 18 with launch of Summer Heat Outlook!!   
 --Climate.gov Story 
 --Heat Health Story Map 
 --Multiple tweets 
 --One message for all agencies—focus on acclimatization 
 
• June—focus on vulnerable populations per week: 
 --Outdoor Workers and athletes 
 --Children,  pets 
 --Older Adults 
 --Socially isolated and other medically dependent 
 
• #heathealth, driving to NIHHIS page, OSHA/NIOSH App highlighted 
 
• Experimental Interpretation of heat forecast for health in June 
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NACSP and COF in Mexico City 

• NOAA and other US and Canadian agencies were invited to the North 
American Climate Services Partnership (NACSP) meeting [29 Nov] and the 
Mexico Outlook Forum (NCOF) [30 Nov – 1 Dec]. 

• The NIHHIS RGB Pilot and Health were focal areas during the workshop. 

• Gregg Garfin (University of Arizona), Hunter Jones (NOAA) attended to 
represent the NIHHIS RGB pilot. 

• Mexico is developing information systems for extreme heat, arboviruses 
(Dengue), drought, respiratory infections. Required parameters and 
indicators have been documented. 

• Representatives from the following agencies were present: 
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GHHIN: The Global Heat Health Information Network 

•The Global Heat Health 
Information Network was 
launched on June 10th, 2016 at 
the International Research 
Institute for Climate and Society. 

•The launch of GHHIN implements 
the international component of 
the Chicago 2015 Heat Health 
meeting Action Plan. 

•GHHIN inherits the NIHHIS 
framework as a structured 
approach to heat resilience. 

The first GHHIN Meeting will take 
place in 2017 in Bangkok. 
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GHHIN: a Common Framework Inherited from NIHHIS 
designed to accelerate the implementation of heat health prevention 

Identify and communicate 
evidence, lessons learned, 

and propagate good 
practices across the network 

and with other scientists, 
policy-, and decision-makers. 

Help members build capacity 
through the mobilization of 

and improved access to 
expert resources and 

opportunities for learning, 
exchange, and engagement. 

Increase availability of 
actionable evidence and 

information vis-à-vis activities 
to develop, share, and 
promote standardized 

technical guidance, research, 
data, and decision-tools. 

Help members use available 
evidence to advocate for 

action and cultivate 
sustained funding for the 

global network, its partners, 
and activities. 

G
H

H
IN

 G
o
a
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What’s next for GHHIN? 

TASK DESCRIPTION STATUS 

1. Establish and Staff 

GHHIN Coordination 

Unit 

The GHHIN Coordination Unit performs the 

day-to-day administration and operation of 

GHHIN. 

Ad-hoc solution of 

2 interns June-

Aug in Geneva.  

1. Formalize the Ad-Hoc 

Advisory Committee  

The Committee provides guidance for GHHIN, 

representing many countries and disciplines. 

In progress 

1. Establish Process to 

Produce Bi-annual 

Global Synthesis 

Report 

Report will be regularly updated to provide 

assessment of the state of the science on 

climate and health aspects of heat, key gaps, 

and country actions and progress. 

Need resources 

1. Comparative Heat-

Health System 

Stocktaking Report 

The report standardizes assessment of heat-

health systems and feeds into the web portal 

where indicators are tracked. 

Summer 2017 

Interns assigned 

1. Develop and launch 

GHHIN  Outreach 

Strategy 

The outreach strategy builds and sustains 

engagement amongst GHHIN members. 

Summer 2017 

Interns assigned 

1. Organize the 1st 

Global Forum   

The Forum follows the Chicago 2015 meeting, 

formalizes GHHIN, and launches SE Asia node. 

 Need to confirm 

location and funds 
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NIHHIS and GHHIN collaboration with CEC 

A few ideas to get us started: 
 

• Sharing knowledge, methods, networks, actions, successes 
• Framing across multiple time scales-- Reaching decision makers beyond 

emergency management—planners, budget offices, energy, housing, 
hospitals and healthcare facilities, infrastructure, architect and design 

• Decision-scenario table top exercise 
• Research collaboration 
• Working with our Weather, Climate and Health agencies together, 

regularly 
• Creating useful products, tools, actions for use across border regions 
• Expand to other heat impacts-ecosystem, agriculture, animals and 

livestock, energy, food production 
 

• What else? 
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Juli Trtanj 

NIHHIS Director 

NOAA Climate 

Program Office 

juli.trtanj@noaa.gov 

w. 301.734.1214 

NIHHIS and RGB Pilot Contacts 

Hunter Jones 

Special Projects Mgr. 

NOAA Climate 

Program Office 

hunter.jones@noaa.gov 

w. 301.734.1215 

For more information, visit: http://climate.gov/nihhis 

George Luber 

Chief, Climate Change and 

Health Program 

CDC National Center for 

Environmental Health 

gcl4@cdc.gov 

w. 770.488.3429 

Gregg Garfin 

RGB Pilot Local Lead 

University of Arizona 

gmgarfin 

@email.arizona.edu 

w. 301.427.9374 x134 

mailto:juli.trtanj@noaa.gov
mailto:hunter.jones@noaa.gov
http://climate.gov/nihhis
mailto:gcl4@cdc.gov
mailto:gmgarfin@email.arizona.edu
mailto:gmgarfin@email.arizona.edu
mailto:gmgarfin@email.arizona.edu
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All heat deaths are preventable. 
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NIHHIS: built on new & existing partnerships  & networks 

•Launched via a White House 
announcement as a CDC & NOAA Initiative 
in June 2015. 

•Kick-off workshop in Chicago in July 2015. 

•Relationship building (New York, India, 
Africa, South Asia, Rio Grande/Bravo). 

•First regional pilot in Rio Grande/Bravo 
region in 2016. 

• Interagency coordination throughout 
2016 including EPA, FEMA, OSHA… 

•Global Heat Health Information Network 
(GHHIN) integrates international partners. 

NWS WFOs 

CDC BRACE 

CPO RISAs 
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Interdisciplinary Information for Decision-makers 

http://climate.gov/nihhis 

Climate Outlook Forums 

Practitioner Workshops 

Regional 

Climate 

Outlooks Inter-agency Portal 

Webinars Interviews 

http://climate.gov/nihhis
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NIHHIS El Paso Workshop Goals 

• Improve understanding of historical climatology and 
vulnerabilities to heat in the region. 

• Identify vulnerable populations, and climate and health 
indicators, to improve preparedness for future heat episodes.  

• Identify and document science, communication, and public 
health needs and gaps related to extreme heat monitoring 
and public health preparedness. 

•Establish specific information requirements for ensuing work 
to develop concrete information products, plans and 
processes identified in this workshop. 
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Key Gaps Emerging from NIHHIS Workshop 

• Improved Public Health Data 
–Morbidity and Mortality 

–Access to Information 

–Exposure and Outcomes 

–Biomarkers for Heat Illness 

–Prevalence Data 

• Improved Understanding and Prediction of Health Outcomes 
–identification of indicators and metrics of extreme heat-related illnesses 

–validation of vulnerability assessments and assessment methods 

–vulnerability mapping. 

• Improved Communication of Heat and Health Information 
–Improved product design and understandability 

–Social science research on messaging to influence actions 

–Outreach to most vulnerable populations 

• Improved coordination among heat-health partners 
–Leveraging the leadership of local governments 

–leveraging existing regional strengths (emergency management coordination, 

neighborhood-level outreach organizations) 
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NIHHIS RGB Pilot Engagement for Launch Workshop 
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NACSP and COF in Mexico City 
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The North American Desert NIHHIS Pilot Region 
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NIHHIS and Pilots Timelines 

Activity 2015 2016 2017 2018 2019 2020

Pilot Heat-Health Systems

Establish Pilot Protocol - Eval methods tracking params & effectiveness

Northeast (NYC) Pilot

Rio Grande/Bravo Pilot (El Paso, Ciudad Juarez, Las Cruces)

Midwest / Great Lakes Pilot (Chicago)

Western Region (Reno)

Other domestic and international city pairs
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What is unique vs. shared: RGB’s Exposure and Risk 

•The North American Monsoon creates a distinct climate for 
the intermountain southwest. 

•The RGB region faces some shared challenges – including the 
‘climate gap’ and concentrated vulnerability in colonias. 

•But the region can also take advantage of a diverse set of 
ideas for addressing these challenges such as promotoras. 

•And already has an existing network to address imminent 
heat waves and other issues in the Extreme Weather Task 
Force, and the buddy system. 

NIHHIS is intended to understand and share these challenges, approaches, and successes, 
building local-regional and national-international resilience to extreme heat. 
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NIHHIS RGB Workshop: Desired Outcomes 

•Ongoing work streams focused on the key 
questions with the goal of developing an 
outcome: 

– Improved regional, seasonal heat outlook 
– Communication and information sharing plans 
– Local policy options for long-term resilience 
– Monitoring and indicators plans 

•Enhanced requirements for health and 
climate information needs for NOAA, CDC, and 
other partners: 

– At all timescales 
– For many different disciplines 
– With consideration of thresholds 

• Skill, temperature, probability, etc… 

• A Featured Case Study for NIHHIS 
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Planetary Wave Patterns and the Madden-Julian Oscillation 

Wavenumber-5 anomalies precede 
some heat waves by two weeks, 
which affords predictability (15 days) 
in the sub-seasonal prediction gap 
between weather forecasts and 
climate predictions. (Teng et al., 2013) 

doi:10.1038/ngeo1988 ucar.edu/atmosnews/news/10508/long-term-forecasts-heat-waves 

The Madden-Julian Oscillation 
(MJO), a sub-seasonal mode of 
atmospheric variability, can force 
Rossby wave trains - connecting 
the Tropical Pacific to the mid-
latitudes . This could promote 
conditions that lead to a heat 
wave. (Vintzileos & Gottschalck) 

MJO 
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MJO improvements CFSv1  CFSv2 

Over the 15 year gap 
between CFS versions  
1 & 2, forecast skill for 
the MJO dramatically 
improved. This 
improvement is 
attributed to, among 
other things, improved 
representation of initial 
conditions for the 
tropical atmosphere and 
improved process-level 
understanding. 

Saha et al., 2014 dx.doi.org/10.1175/JCLI-D-12-00823.1 
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North American Multi-Model 

Ensemble (NMME) 

Ensemble Forecasting: 
Using the NMME for Heat Outlooks 

• The Subseasonal Excessive Heat Outlook System for Human Health (SEHOS-H) 
is a joint NOAA CPC and University of Maryland (ESSIC) project intended to 
improve early warning of extreme heat.  Vintzileos & Gottschalck are currently 
evaluating whether the NMME can improve SEHOS-H predictions. 

http://go.usa.gov/c5u9h     Grant: NA15OAR4310081 
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Week 2 Weeks 3 & 4 

Heat Intensity 

 NOAA Heat Index 

over days in exceedance of threshold 

w/ seasonal weighting for acclimatization 

Current experimental weeks 3 & 4 product from 
NOAA NCEP CPC (currently T and P available). 
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Improving Sub-seasonal Prediction: Planetary Wave Patterns 

Wavenumber-5 anomalies precede 
some heat waves by two weeks, 
which affords predictability (15 days) 
in the sub-seasonal prediction gap 
between weather forecasts and 
climate predictions. (Teng et al., 2013) 

doi:10.1038/ngeo1988 ucar.edu/atmosnews/news/10508/long-term-forecasts-heat-waves 
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Improving Seasonal to Sub-Seasonal Prediction: MJO 

Phases 6, 8, and 2 of the MJO may be correlated with increased likelihood of heat wave mortality events at lead 
times of 4, 3, and 2 weeks respectively. (Vintzileos & Gottschalck) 

Corresponding MJO Activity 

Vintzileos & Gottschalck, AMS 2015 (http://tinyurl.com/hlw7pvx)      Jin & Hoskins, 1995 
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4-week lead time  
(70% confidence) 

3-week lead time  
(88% confidence) 

2-week lead time  
(90% confidence) 

Abstract representation of Wheeler-Hendon Diagram 

Rossby wave trains can be initiated by MJO events and 
their effects can propagate into the mid-latitudes 

http://tinyurl.com/hlw7pvx
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Casas de lesiones por temperaturas naturales  extremas en temporada de calor. 

Mexico 2010 - 2016. 
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Defunciones por temperaturas naturales  extremas en temporada de calor. 

Mexico 2010 - 2016. 

35 

 

 
29 

25 

10 

:.1
6 

2 

- 

14 

-l  

23 

9 

0 

2011 20?2 2013 2014 2015 

Ano de not ific.ici6n 
• AGOiAM    ITO POR CALOR • GOLPE OE CALOR • QUEMAOURA SOLAR 

. I  0 

Fuente  SSA/DGE/DVEENT/S1stema  de V191lanc1a Epidellllol6g1ca de Danos a la Salud por Temperaturas 
Naturales Extremas  Temporada  de calor 2010-2016 

0 0  

 

2016 



Respecto a la morbilidad, en México durante el año 2015, se tienen 559 casos de afectados 

por calor (0.47 casos/ 100,000 población) esto ocurre en 18 estados. 

 

Los estados más afectados fueron: Sonora, Baja California, Veracruz, Chihuahua y Jalisco con 

63.3%, 9.7%, 7.5%, 6.4% y 3.0% porcentaje de casos respectivamente. 



Municipios con mayor temperatura reportada de 2011, 2013 y 2015 

 
2011 2013 2015 

Estad

o 

Municipio Temp.°

C 

Estado Municipio Temp. 

°C 

Estad

o 

Municipi

o 

Temp. 

°C 

BC Ejido 46.9 BC Ejido BC Mexicali 

Nuevo Nuevo 45.3 45.0 

León León 

BC San 

Felipe 

46.7 Son. Hermosill

o 

Son. Paso 

44.5 Nacori 44.6 

Coah. Piedras 44.8 Tamaul

. 

Sabinas BC Ejido 

Negras 44.0 Nuevo 44.2 

León 

BC Ejido 44.8 BC San 

Felipe 

BC Ejido 

Nuev
o 
León 

43.4 Nuev
o 
León 

44.1 

Son. Altar 43.0 Coah. Piedras Nay. Jesús 

Negras 43.2 María 44.0 



En  particular  respecto  a  la  vigilancia  sindromática  para  los 

efectos del calor y luz, el sistema comenzó a  operar en el año 

2005. 

 

En México existe un sistema epidemiológico para los daños a la 

salud por las temperaturas extremas (SVEDSTNE). 

 

Sin embargo actualmente la información tiene un flujo similar al 

Sistema    de    Vigilancia    Epidemiológica    y    un    boletín    de 

información  semanal, que informa los profesionales de la salud 

y la población general sobre los eventos relacionados con olas 

de calor. 



  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 
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The National Integrated Heat Health 
Information System (NIHHIS) 

The National Integrated Heat Health Information System 
enhances societal resilience to extreme heat via several goals: 

Define Demand: sustained engagement with government, society, researchers 

Improve Prediction Improve Communication Improve Capacity 

Seamless prediction at 

every timescale, with 

increased spatial resolution, 

reduced uncertainty, and an 

enhanced set of indicators –

based on defined demand. 

Timely, reliable delivery of 

information, services, and 

products that are easily 

understood, with clear 

uncertainty characterization -  

and in flexible formats. 

Improved user understanding, 

facilitation of knowledge 

sharing, adequate and 

sustained funding, ongoing 

assessments, and adaptation 

to varying needs. 

http://tinyurl.com/j5366m8 



79 National Integrated Heat Health Information System (NIHHIS) 

Why focus specifically on Heat Waves? 

•Extreme heat a serious and underappreciated problem. 
–From 1979-2003, excessive heat exposure caused 8,015 deaths in the U.S. 

–During that period, more people died from extreme heat than from hurricanes, 

lightning, tornadoes, floods, and earthquakes combined. 

•And it is only expected to get worse. 
–The IPCC and National Climate Assessment state that episodes of extreme heat 

will likely increase in intensity, duration, and frequency. 

–The National Academies released a report earlier this year finding that extreme 

heat is one of the easiest phenomena to link to a changing climate. 

•But all heat deaths are preventable. 
–Morbidity and mortality from extreme heat can be complex – it can exacerbate 

many existing conditions, and there are many factors that can increase 

vulnerability. 

–But – with improved, customized information (at many time scales, for many 

different types of decisions in many different disciplines) as well as capacity 

building, planning, and long-term investments to improve resilience, nobody need 

suffer from extreme heat. 
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Seeking a consistent approach to extreme heat 

 



81 National Integrated Heat Health Information System (NIHHIS) 

NIHHIS: Improving Climate Services for Risk Reduction 

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 integrate efforts. 

 In July of 2015, an international set of heat-

health practitioners – from local emergency 

managers to national public health and 

international meteorology – convened to 

establish a plan to move forward together. 

 NIHHIS is part of the international effort, and 

informs decision makers in many sectors while 

also focusing on heat-related impacts on many 

vulnerable groups including the elderly, children, 

athletes, pets, and outdoor workers. 



82 National Integrated Heat Health Information System (NIHHIS) 

Integrated Information Systems Inform Climate Preparedness & Resilience 

  Define Demand 

  Enhance Forecasts Observe & Monitor        . 

Understand & Communicate 

INTEGRATED 
INFORMATION 

SYSTEMS 

• Customized climate information is necessary to inform decisions. 

• Information systems define the demand for this information, support knowledge sharing, and 

enhance forecasting capabilities. 

• They improve understanding & communication of options for responding to future risk. 
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NIHHIS Framework: Network and Domestic Pilots 

International Network 

National 

Regional Engagements 

Local Pilots 

• Knowledge sharing 

• Cooperative research 

• Agency-level coordination of resources 
and services 

• Shared set of core questions 

• Regional understanding of geography 

• Co-development of climate and health 
tools and services 

• Deep knowledge of vulnerability and 
effective interventions & communication 

NIHHIS is a global network that integrates partners’ knowledge, experience, 
and activities to effect a coordinated response to heat-health at many levels. 
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NIHHIS: Involvement of Partners at Every Level 

International 
Network 

National 

Regional 
Engagements 

Local Pilots 

NWS 
WFOs, 
Univer-

sities, PH, 
EM 
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Regional NIHHIS Partners from US Agencies 

NWS WFOs 
NOAA RCSDs 

CDC BRACE Grantees Regional Integrated Science and 

Assessments Teams 
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NIHHIS: US Pilots and International Network 

The NIHHIS Network is composed of international knowledge-sharing 
partnerships and U.S. local pilots, but all address shared questions. 
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NIHHIS Pilots Characteristics and Framework 

Common Characteristics of NIHHIS Pilots 
• Well defined heat-health problems or questions 
• Institutional buy in and commitment. 
• Capacity Building: climate and health data, human 

resources (time), funding, knowledge and training. 
• A process for selecting and evaluating heat health 

parameters depending upon climate & vulnerability. 

Framework 
All domestic pilots address a shared set of questions in these categories: 

Institutional Capacity 

and Partnerships 
Data and Forecast Products 

Heat Parameters 

and Health Outcomes 

Engagement &  

Communication Strategies 
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NIHHIS Timeline 
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NIHHIS—Backbone for Executing the Heat Wave Implementation Plan 
of the Disaster Reduction Grand Challenge 

 White House NSTC Subcommittee on 

Disaster Reduction spun up a 2016 task 

force addressing the grand challenge. 

 FEMA PrepareAthon’s first Extreme 

Heat Week: 23-28 May 2016. 

 Launch of NIHHIS web portal to share 

interagency resources and coordinate 

an integrated approach to resilience. 

 Multi-agency webinar featuring OSTP 

Director Dr. John Holdren and several 

distinguished guests to discuss 

community resilience needs and 

approaches to protect the most 

vulnerable from extreme heat. 

 At risk groups include: athletes, older 

adults, children, emergency responders, 

outdoor workers, and pets. 

National Integrated Heat Health Information System (NIHHIS) Federal Partners 
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The Broader Perspective: From NIHHIS To GHHIN 

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

NIHHIS and GHHIN weave together  engagements to characterize demand, and existing 

capacities, to identify information needs and to develop useful weather and climate services. 

 NIHHIS was launched by the White House in 

June of 2015, was designed to inform 

decision makers in many sectors including 

urban planning, design, construction, public 

health, emergency management, and energy. 

 GHHIN was launched in June of 2016 to  

provide a common framework, similar to 

NIHHIS, to coordinate and facilitate sustained 

partnership and knowledge sharing on heat 

health globally. GHHIN is a global network that 

unites national investments in heat-health and 

seeks synergies across national systems. 

• NIHHIS and GHHIN, support the 

Climate Services for Resilient 

Development (CSRD) partnership by 

developing an international network 

of practitioners and information. 
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Weather-Scale Heat Health Systems Around the World 
United StatesΨ 

•Local action prompted by NWS WFO alerts 

•NWS WFOs Issue watch/advisory/warning; local agencies 
respond; CDC has Natl Env. Public Health Tracking Network 

•Alerts issued at forecaster discretion; NWS issues guidance 

•72-hour lead time for heat watch;6-10 excessive heat outlook 

•Trigger is Heat Index, max/min temp., or synoptic system 

Canada¥ 

•City/Province level HARS (Heat Alert & Response Systems) 

•Environment Canada issues Humidex fcast., high-low temps; 
Provincial Med. Officer of Health (MOH) administers 

•Alert ultimately determined by MOH (Toronto) 

•MOH issues extreme alert if 3 day duration exceeds thresholds 

•Trigger is flexible: air temp, Humidex, air pollution, mortality 

Japan∆ 

•City-level systems & national forecasts 

•Local departments of Crisis Management, Health Promotion, or 
Sports Associations coordinate the systems 

•Alert thresholds vary by city 

•Advanced warning varies, one example is 21 hours 

•WBGT is monitored at schools, as well as air temperature 

Germany* 

•National system with county-level warnings 

•Developed and operated by federal environment agency and 
weather service in conjunction with public health office 

•Warnings are produced at the county level 

•6 day forecast of heat pre-info from federal level 

•Trigger is heat load based on perceived temperature 

AustraliaΩ 

•State-level systems (Natl. req. for Heatwave Sub Plans) 

•Dept. of Health owns system in Victoria; Emergency Operations 
owns system in New South Wales 

•Alert threshold varies by forecast district (Victoria) 

•3-4 day advanced warning; 7 day forecast 

•Trigger is average temperature 1/2(max + min) 

India¤ 

•City-level system; Ahmedabad Heat Action Plan in 2013 

•Ahmedabad Municipal Corporation (AMC) Nodal Officer issues 
alerts, Indian Met Centre declares heat wave 

•40C max daily temp threshold in plains, 30C in hilly regions 

•7 day forecast 

•Hybrid dynamical-statistical probabilistic temperature forecast 

United Kingdom* 

•National system with regional thresholds 

•Dept. of health owns and operates system while Met Office 
forecasts 

•Alert threshold >30C day temp & 15C overnight 

•2-3 days lead time for lowest alert levels 

•Trigger is min and max temperature 

France* 

•National system (SACS) with regional plans 

•Health department  issues plan and manages system while 
Meteo-France monitors and issues warnings 

•Alert threshold regionally dependent 

•5 day forecast and 1 day alert lead time 

•Trigger is min and max temperature; heat stress index 

¥toronto.ca    Ωhealth.vic.gov.au    ∆Martinez et al. 2011    ΨHawkins & Brown 2015    ¤ Knowlton et al. 2014    *Lowe et al. 2011 
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Existing Regional Climate Outlooks: RGB 

The CariCOF Climate Outlook is 
prepared by the Caribbean 

Institute for Meteorology and 
Hydrology with some regional 

Meteorological Services. 

The RGB Climate Impacts & 
Outlook newsletter is produced 

monthly via CLIMAS and the 
NACSP. 

The Border Climate Summary was 
produced monthly in ‘08 and ’09 
by Gregg Garfin via CLIMAS with  

IAI and SARP funding. 

http://rcc.cimh.edu.bb/long-range-forecasts/caricof-climate-outlooks/
http://rcc.cimh.edu.bb/long-range-forecasts/caricof-climate-outlooks/
http://rcc.cimh.edu.bb/long-range-forecasts/caricof-climate-outlooks/
http://www.climas.arizona.edu/swco/southwest-climate-outlook-february-2016/rio-grande-bravo-outlook
http://www.climas.arizona.edu/swco/southwest-climate-outlook-february-2016/rio-grande-bravo-outlook
http://www.climas.arizona.edu/research/border-climate-summary
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The NACSP 
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Information Systems Inform Climate Preparedness & Resilience 

  Define Demand 

  Enhance Forecasts Observe & Monitor        . 

Understand & Communicate 

EARLY WARNING 
AND INFORMATION 
SYSTEMS (TWG4) 

• Customized climate information is necessary to inform decisions. 

• Information systems define the demand for this information, support knowledge sharing, and 

enhance forecasting capabilities. 

• They improve understanding & communication of options for responding to future risk. 
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Define Demand 

NIHHIS partners sustain continuous engagement between climate, health, and 
other communities to identify needs, evaluate solutions, and inform decisions. 

El Paso, USA 

Local engagements in the US and Globally are helping us understand needs – both unique and shared – and fostering shared solutions. 

Ahmedabad, India 

Singapore 

NIHHIS 

Monsoon climate with frequent extreme 

heat days and a relatively early heat 

season. At risk slum communities and in 

need of easy interventions to reduce heat 

exposure in home and healthcare settings. 
Monsoon climate and 

a well established 

response mechanism 

for emergent heat, 

but vulnerable to 

heat-related water 

and energy shocks. 

Highly humid tropical/ 

equatorial climate with 

low variability in 

temperature, but also 

affected by 

monsoons. Highly 

urbanized. 
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Enhance Forecasts 

NIHHIS partners work to enhance current heat forecasts based on user needs 
and epidemiological requirements, extending projections from weeks to 
months and beyond. 

Investments in foundational science, observations, and applied science are targeted to improve heat-health information and predictions. 
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Observe & Monitor 

NIHHIS partners work to sustain Earth observations and biosurveillance in 
support of improved understanding of the role of climate on extreme heat and 
health, and to enhance operational efforts. 

Physical climate observations, coupled with epidemiological surveillance, can improve understanding of connections between heat and health. 

CDC BRACE Grantees 
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Understand and Communicate 

NIHHIS partners enhance understanding of the impact of extreme heat events across 
time scales, build capacity across climate and public health communities, and develop 
timely and accessible communication tools to inform preparedness and adaptation. 

The NIHHIS Web Portal consolidates heat-health resources, and the quick start guide helps decision makers get the right information quickly. 
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The National Integrated Heat Health Information System (NIHHIS) 
Informing Resilience Decision-making by Understanding Needs 

South Asia Climate 

Outlook Forum 

North American 

Extreme Heat Outlooks 

Informing Planning 

and Policy 

Integrated Information Systems build relationships between those who need to  

make climate-informed decisions, and those who can provide climate knowledge. 

Regional Pilots 

cultivate an 

understanding of 

decision-making 

contexts 

Targeted 

Research 

Improves 

Observations, 

Monitoring, 

Forecasting 


