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To understand and predict changes in climate, weather,
oceans, and coasts,

To share that knowledge and information with others, and
To conserve and manage coastal and marine ecosystems

and resources.

N |

v v \/ v/ \/



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

l National Integrated Heat Health Information System (NIHHIS) Source: National Climate Assessment, 201'@%#5—%@%% 4
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Heat Waves will Worsen in a Warming World

A 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)

A 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)

A Frequency

Model results for areas of Europe and
North America... show that future heat

waves will become more frequent.

(Meehl and Tebaldi, 2004)

A 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. (wuebbies et al, 2014)

A 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).

g National Integrated Heat Health Information System (NIHHIS) http://climate.gov/nihhis 6
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*Urban Heat Islands
*\Vulnerable Populations
*Sporting Events
*Outdoor Workers
eLarge Public Gatherings
*Infrastructure-Hospitals
*Electricity/Brown Outs

E National Integrated Heat Health Information System (NIHHIS) http://climate.gov/nihhis 7
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*Agriculture

Workers
*Food supply
*Pesticide
Water Quality
-Beaches T e

TO SWIMMING

*Runoff
*Air Quality/Heat
*Wildfires
*Vector-Borne Disease

g National Integrated Heat Health Information System (NIHHIS) ntep.//climate.gov/ninnis 8
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Multiple Heat Efforts in North America and Globally

NIHHIS Local Engagements
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United States"

eLocal action prompted by NWS WFO alerts

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

eAlerts 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

Japan®

¢ City-level systems & national forecasts

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

eAlert thresholds vary by city
eAdvanced warning varies, one example is 21 hours
*\WBGT is monitored at schools, as well as air temperature

Australia®

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

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

eAlert threshold varies by forecast district (Victoria)
*3-4 day advanced warning; 7 day forecast
eTrigger is average temperature 1/,(max + min)

United Kingdom*

eNational system with regional thresholds

eDept. of health owns and operates system while Met Office
forecasts

eAlert threshold >30C day temp & 15C overnight
*2-3 days lead time for lowest alert levels
eTrigger is min and max temperature

*toronto.ca  Chealth.vic.gov.au “Martinez et al.
National Integrated Heat Health Information System (NIHH S()) 9

Canada¥

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

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

eAlert ultimately determined by MOH (Toronto)
*MOH issues extreme alert if 3 day duration exceeds thresholds
eTrigger is flexible: air temp, Humidex, air pollution, mortality

Germany*

eNational system with county-level warnings

eDeveloped 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
eTrigger is heat load based on perceived temperature

India*

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

eAhmedabad 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
eHybrid dynamical-statistical probabilistic temperature forecast

France*

eNational system (SACS) with regional plans

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

eAlert threshold regionally dependent
o5 day forecast and 1 day alert lead time
eTrigger is min and max temperature; heat stress index

¥Hawkins & Brown 2015 ‘?tlfﬁahqlat@_ O* Bi§i<2011 0
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Heat-Health Information along the Weather-Climate Continuum

Service Delivery
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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?

@ National Integrated Heat Health Information System (NIHHIS) 13



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 B Anteror Ghnaulte Cortex
purposes of decision-making and response

N

f]
| National Integrated Heat Health Information System (NIHHIS)
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Enhance Forecasts Observe & Monitor

% tj ‘! Understan

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.

E National Integrated Heat Health Information System (NIHHIS) 15
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National Integrated Heat Health Information System
(NIHHIS): Improving Climate Services for Risk Reduction

= 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.

Factor of increase (2040-2070 vs.1970-2000)

The National Integrated Heat
Health Information System weaves
together existing pieces, identifies
information needs and helps to
develop needed climate services.

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

E National Integrated Heat Health Information System (NIHHIS)
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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

NIHHIS
\ VY

1 National Integrated Heat Health Information System (NIHHIS) 17



National Integrated Heat Health Information System (NIHHIS)

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.

* |dentify research, data, forecast products and communication
needs

18



Define Demand

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

Monsoon climate and
a well established
response mechanism
for emergent heat,
but vulnerable to
heat-related water
and energy shocks.

El Paso, USA 0

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.

Ahmedabad, India

O

NIHHIS

Highly humid tropical/
equatorial climate with
low variability in
temperature, but also
affected by
monsoons. Highly
urbanized.

O Singapore

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

N

f]
| National Integrated Heat Health Information System (NIHHIS)
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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.

Weeks 3-4 Experimental Outlook Temperature Probability
In this experimantal mep, shaded areas show whare sverage tempersture has an incrassed chance of

8-10 Day Temperature Probability Outlock

baing wamer or cooler than usual. The darkerthe shading, the grester the chance for the indicated
8-14 Day Temperature Probatility Outlock condition. White areas have equal chances for average temperatures that are below, nesr, or above the

Unfeﬁaint long-term average for the month.
y One Month Temperature Probability Qutlook A v
o

Summer Temperature Probability Outiook {JJA)
6-10 Day Heat Index Outook
8-14 Day Heat Index Outook

Climate Forecast

Qutlooks

Years

Seasons

-

Climate
Predictions

8-14 Day Probability of Heat Index Over B5F

Weather
Forecasts

8-14 Day Probability of Heat Index Over B0F for 2 days

Days

Warni ngs Hou rs Weeks 3-4 Experimental Oufiook Temperature Probability

Minutes
Impact-Based Decision Support {@; . L
¥EE£EEE?UEEPE‘EEIEEEIfIi TQUTLODK EC HEANS S0/50 thﬂﬁ?s‘-r i
mm PREPARATION RETERRRN . (mape”
NWS 041

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

E National Integrated Heat Health Information System (NIHHIS) 20
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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.

USCRN Stations

ﬁ;& A

'\\\M D
W Installed Pair Sites (14 stations) K || Currently Funded States and Cities ] CDC BRACE Grantees .
@ Installed Single Sites (100 stations)

+12 sites in Alaska and 2 sites in Hawaii ;

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

g National Integrated Heat Health Information System (NIHHIS) 21



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.

2 U.S. Climate
@ a Resilience StepstoResilience  Case Studies  Tools  Topics  Expertise
£F Toolkit

= VA (SEANNE TR

= § NIHHIS Quick Start Guide

NIHHIS is an integrated system that builds understaning of the problem of
extreme heat, defines demand for climate services that enhance socielal
resilience, develops science-based products and services from 4 sustained
climate science research program, and improves capacity, commadnication, and
societal understanding of the problem in order to reduce morbidity and mortality
due to exireme heat. NIHHIS s an interagency partnership.

— VIEW HEAT VARNING MESSAGES FOR YOUR STATE— ¥

At Risk Groups

Extreme heat affects everybody, but some populations may be
exceptionally vulnerable. about how these at risk groups
can adapt to extreme heat to reduce their risk:

Planning for heat waves beyond warnings
Browse by weekly, monthly, seasonal and beyond forecasts.
CLIMATE DRIVERS

+ More frequent elevated
temperatures

« Projonged heat waves
< - Seasonal iming of event >

ENVIRONMENTAL

SoCIAL
& INSTITUTIONAL CONTEXT & BEHAVIORAL CONTEXT

City planning: « Social isolation, poverty, and
Urban heat island effect homelessness
10 support services & +Acosss 10 & use of ar

resources (electricity, water, < conditioning

‘cooling centers) « Outdoor work, recreation, and
commuting

« Appropriate heat prevention

messaging

« Chronic iness, medication
N I/ use.or personal, physical,

Extreme summer b
heat waves are pro
and duration. Qutd
such heat. and this
and Health Admini
supervisors to calci
app also displays a
reminders about pi
their current climat

scheduling rest bre

The OSHA Heat Tc
devices. To access

setting to Spanish

For more informati
illness webpage {lir

the heatindex top

Last modified: 18 July 2

EXPERT BLOG » KIM KNOWLTON

Stalking Extreme Heat, “The
Silent Killer,” to Protect
Community Health

May 24, 2016

Kim Knowlton

Climate change is fueling stronger and longer heatwaves, intensifying heat-health
threats. Over the past three decades, annual average temperatures have been on the
rise globally. In fact, 2015 was the hottest year worldwide since recordkeeping began,
and 2016 is already nipping at is heels. Extreme heat is a health issue for people

everywhere, because it’s not just an inconvenience—it can Kill.

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

! 1 National Integrated Heat Health Information System (NIHHIS)
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NIHHIS: A Seamless Suite of Information

o
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Guidance
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Institutional Data and
Capacity and Forecast
Partnerships Products

Heat
Parameters
and Health
Outcomes

Engagement &
Communication
Strategies

NIHHIS Framework:
core questions for all pilots

MIDWEST
Chicago
WESTERN n ‘

Ahmedabad Bangladesh
SOUTHWEST

RGB - El Paso

Senegal

Burkina
Faso

NIHHIS Network: international partners and local-regional pilots

NATIONAL INTEGRATED HEAT
HEALTH INFORMATION SYSTEM

The National Integrated Heat Health Information System (NIHHIS)

NIHHIS NIHHIS is an integrated system that builds understaning of the probleim of
niried Ly ‘exireme heat, defines demand for climate services that enhance socielal
| resilience, develops science-based products and services from 4 sustained

‘ climate science research program, and improves capacity, commnication, and
Societal understanding of the problem in order to reduce morticity and mortalty

due to extreme heat. NIHHIS is an interagency partnership.

— VIEW HEAT WARNING MESSAGES FOR YOUR STATE— ¥

Quick Start Guide | Understanding the Risk | Heat Health Tools | Reports & Plans | Case Studies | Heat Forecasts | About NIHHIS

Planning for heat waves beyond warnings At Risk Groups

Browse by weekly, mornihly, seasonal and beyond forecasts.
CLIMATE DRIVERS

Extreme heat affects everybody, but some populations may be
exceptionally vulnerable. about how these at risk groups
can adapt to extreme heat to reduce their risk:

ENVIRONMENTAL
& INSTITUTIONAL CONTEXT

Urban heat island effect

NIHHIS is made possible by our participating agencies

OSHA (iosr ASPR

NIHHIS interagency web portal (climate.gov/nihhis)



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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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

- |
m \A -dI-




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.

NIHHIS
\ VY

1 National Integrated Heat Health Information System (NIHHIS)
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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.

g National Integrated Heat Health Information System (NIHHIS) 31




RGB Pilot: Upcoming Plans

* Regional assessment report (August 2017)
* Distribute databases (August 2017)
* Garner funding
* Proposal writing in progress (May 2017)
* Seek relevant RFPs
e 2017 heat season review (October 2017)

: d
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RGB Pilot: Current Activities

* Inform the public:
* May 2017 - Extreme Heat Month proclamations

(Ciudad Juarez, Las Cruces, El Paso)

* Urban events
* Bilingual brochures

* Social media campaign
Shared website

Don’t wait, hydrate.

HEAT AWARENESS

MONTH

2017

ANTE EL CALOR,
PROTEGETE MEJOR

MES DE LA ADAPTACION
Y PREVENCION AL CALOR

2017

Las temporadas de verano

seran mas calientes que en
el pasado

Para esta region, los datos clentificos
muestran la posibilidad de:

+ Mas dias con altas temperaturas.

+ Ondas de calor més frecuentes (3 0 mas
dias continuos con temperaturas mas
altas de lo normal).

+ Temperatura mas altaen algunas areas
de nuestra ciudad.

La demanda de electricidad y agua aumentan
durante la temporada de calor, y puede
resultaren...

+ Bajapresion de agua
+ Apagones
Esto puede aumentar los riesgos para

algunas personas y crear dificultades para
mantener fresco el hogar.

¢SE SIENTE MAL?

iNo espere! Acuda al doctor si sufre de
uno o varios de los siguiente:

SINTOMAS
Fatiga, cansancio
Mareos
Nausea o vémito
Dolor de cabeza
Latido rapido del corazén
Dificultades para respirar

Desmayo

Miés informaci6én:

Clima: Semcw\aczomideHe!eorologzaﬂ
Paso( .00/ pa/

Emergencias: g11, Oficinademanejode
emergencias de Condado de Dofia Ana

Local: Saludy servicioshumanos, El Paso
Electrie, Oficina de sostenibilidad

Nactonal: Centros de Controly Prevendionde
Ergfermed ades

Asociacion de calory salud de afmmem
www.borderheat-healthpartership.or

10 PASOS
PARA ESTAR A SALVO

1. Entérese del pronésticodel climapara
planear sus actividades y tomar las
precaudones necesarias.

a. Mantengafre,scu su cuerpo, usando
rupaljera de colores claros ytejidos
naturales que cubran brazos y piemas.

3.Beba agnafrecuentemente.

4. Eviteactividades en el exterior durante
lashoras picodel dia.

5.8 camina, uselas rutas con sombray
areas verdes.

6.Enla calle, usesombreroo gorrade
colores claros, 0 sombrilla de colores claros;
tome descansos enlasombra.

7.Enel carro, ventileantes deentrar.
Nadie debe permanecer adentrodel vehiculo
al estar estacionado,

8. En transporte pitblico, abralas
ventanas smnha\ aireacondicionzdo;
espereel camion oruteraenlasombra.

9. Enel hogar, mantengaencendidoel are
acondidon §0 0 abanicos; bloguee el sol con
cortinas o pantalasreflgantes enlas
ventanas; nstaleaislanteen techoy paredes
yuntecho voladoparadar sombraalas
ventanas; plantearboles o arbustos
alrededor de su casay en banquetas para
reducirlatemperatura.

10.Vayaa unlugar fresco porunas
horassi tiene dificultades paramantener
frescasucasa.



2017 May and June Heat Actions

ANTE EL CALOR,

El Paso holds a press conference to announce the start of PROTEGETE MEJOR

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.

Este mensaje
es presentado por:

ylusu

ot
&
Exijnme Weuih ot Tas ﬁu
|
i National Integrated Heat Health Information System (NIHHIS)

/

MES DE LA ADAPTACION
Y PREVENCION AL CALOR

2017

This message is
brought to you by:

X \\}n | ugenuesm_

itreme eather Task Force
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2017 May and June

Heat Actions

o Juarez Resiliente was live — at @ Presidencia municipal de Juarez

ay 3 at 3:.36p cludad Juarez, Mexico - &

Adaptaciony
mitigacion al
calorenla
region Paso
del Norte

Reunién informativa
para presentar el
calendario de
actividades a realizar
en Mayo, 2017

Viernes 28 de Abril, 2017 Oficina de Resiliencia

10am.-12 p.m. http://resiliencia.imip.org.mx
Sala de Exposiciones del IMIP, juarezresiliente@gmail.com
Benjamin Franklin 4185, Col Tel. 6136520 ext. 131

Progresista.

Ciudad Juarez issued a proclamation on
extreme heat and organized several events
to build awareness.

N

|

National Integrated Heat Health Information System (NIHHIS)

/
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El Cobierno Municipal, la Oficina de Resiliencia y el
Grupo de Educacién Ambiental de Frontera 2020
los invitan a participar en la Conferencia binacional de:

Galor extremo y salud:

PREVENCION, MITIGACION Y RESILIENCIA
en la Regién Paso del Norte

Paneles y ponencias:
“El calor extremo y la salud: Definiendo el contexto™
“Estrategias municipales de atencién a emergencias”

“Acciones de Resiliencia en Judrez, El Paso y Las Cruces”

“Fuentes de informacién y acciones de comunicacion y educacion”

Miercoles Instalaciones de

20de mayo  Ttechnology Hub

E O ’l 7 Ave. Lépez Mateos #924
Antiguo Consulado Americano
9:00 - 13:00 horas

MAYORES INFORMES:

Civdad Juérez El Paso
Oficina de Resiliencia Patricia Juérez-Carrillo
Teléfono: 6136520 Ext. 131 Teléfono: (915) 747-6192
juarezresiliente@gmail.com pjuarez@utep.edu p—
& 7‘__11/1&?_‘_ - F _.;11
| .
"

JjANTE EL CALOR, PROTEGETE MEJOR!
@ o= it fum @ H F W
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NOAA Subseasonal and Seasonal Outlooks

These products show the probability of above/below/near average temperatures.

HENPERATURE PROBABILTTY  -O%F ec mEane so/so chaners =2 G
[
MADE 12 MAY_2017 A MERNS REOVE NORMAL .~ &
VYALID MAY 27 - JUN 09. 2017 B MEANS EELOW NORMAL
7 *, [ ¥

E National Integrated Heat Health Information System (NIHHIS)
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Probability of Below Probability of Near-Narmal Probability of Above
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NIHHIS Interagency--Heat Month

e 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

e #theathealth, driving to NIHHIS page, OSHA/NIOSH App highlighted

NIHHIS

¥« Experimental Interpretation of heat forecast for health in June

! National Integrated Heat Health Information System (NIHHIS) 37



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:

qOp wenasiai | cexarren C ENAPRECE @
MEXICO CENTRD NACIONAL I GRAMAS PREVENTI

o
2
<
&

Y Cx '\Ihl:ll'\ll METRATIES
Q,
e

SMN "‘ﬂw enT OF ¢

X /
N\ >
ﬁ o I*I Natural Resources Ressources naturelles
Canada Canada ‘ ON G ' l A Organizaci6n
4 a Meteorolégica

Instituto Nacional 5
de Salud Publica 1+l
CONABIO Canad COMISION NACIONAL DEL AGUA

! E
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Mundlal
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GHHIN: The Global Heat Health Information Network

Max temperature [°C]

*The Global Heat Health ——————— ek
Information Network was
launched on June 10, 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.

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

Last updated: Mo, 25 Apr, 21:18 BST

The first GHHIN Meeting will take B

ﬁ place in 2017 in Bangkok.
National Integrated Heat Health Information System (NIHHIS) 39



GHHIN: a Common Framework Inherited from NIHHIS
designed to accelerate the implementation of heat health prevention

1%
©
o
O
<
L
L
O

ldentify and communicate
evidence, lessons learned,
and propagate good
practices across the network
and with other scientists,
policy-, and decision-makers.

Increase availability of
actionable evidence and
information vis-a-vis activities
to develop, share, and
promote standardized
technical guidance, research,
data, and decision-tools.

E National Integrated Heat Health Information System (NIHHIS)

Help members build capacity
through the mobilization of
and improved access to
expert resources and
opportunities for learning,
exchange, and engagement.

Help members use available
evidence to advocate for
action and cultivate
sustained funding for the
global network, its partners,
and activities.




.9, Bi-Annual International g Website and Online Platform
COORDINATION iffd Heat Health Forum e Member Profiles

& OUTREACH l GHHIN Annual Report EA Technical Resources
SERVICES News, Science and Events

b uf Coordination

Ll G) Information Kit

Technical Working Groups
8 P e National Heat Health Profiles

CORE TECHN'CAL @ Standards & Guidance :
& CAPAC'TY . Vulnerability & Exposure Research A -I?:Citn‘?;lj:{%ﬁtp\;:jtgtaéesk
BUILDING $¢ Data
RESOURCES | T ernsvsrems @y | Heat/Health Learning
g e G S A Exchange Program
Community Interventions
E]%j[!)gg]AL Europe South Asia North America

¥ .

f]
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What’s next for GHHIN?

The GHHIN Coordination Unit performs the
day-to-day administration and operation of
GHHIN.

The Committee provides guidance for GHHIN,
representing many countries and disciplines.
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.

The report standardizes assessment of heat-
health systems and feeds into the web portal
where indicators are tracked.

The outreach strategy builds and sustains
engagement amongst GHHIN members.

The Forum follows the Chicago 2015 meeting,
formalizes GHHIN, and launches SE Asia node.

National Integrated Heat Health Information System (NIHHIS)

Ad-hoc solution of
2 interns June-
Aug in Geneva.

In progress

Need resources

Summer 2017
Interns assigned

Summer 2017
Interns assigned

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

e What else?

NIHHIS
\ VY

1 National Integrated Heat Health Information System (NIHHIS)
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NIHHIS and RGB Pilot Contacts

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

Hunter Jones

Gregg Garfin

RGB Pilot Local Lead Special Projects Mgr.

NOAA Climate
Program Office

University of Arizona

gmagarfin
@email.arizona.edu hunter.jones@noaa.gov

Juli Trtan] George Luber
NIHHIS Director Chief, Climate Change and
NOAA Climate Health Program

Program Office CDC National Center for

iuli i Environmental Health
juli.trtanj@noaa.qov onmental Hea

w. 301.427.9374 x134 w. 301.734.1215

NIHHIS
x National Integrated Heat Health Information System (NIHHIS)

gcl4@cdc.gov
w. 770.488.3429

w. 301.734.1214
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All heat deaths are preventable.

NIHHIS
.' National Integrated Heat Health Information System (NIHHIS) 45
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NIHHIS: built on new & existing partnerships & networks

e 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.

*|nteragency coordination throughout
2016 including EPA, FEMA, OSHA...

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

NIHHIS
Y
-~ National Integrated Heat Health Information System (NIHHIS)
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I'HE WHITE HOUSE

WASHINGTON

Building Community Preparedness
to Extreme Heat
A White House Webinar

Webinars

Hot

Regional 4 Cities
Climate —
Outlooks Practitioner Workshops

Inter-agency Portal

http://climate.gov/nihhis

N

X fi
4 | National Integrated Heat Health Information System (NIHHIS) 48
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NIHHIS El Paso Workshop Goals

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

e |dentify vulnerable populations, and climate and health
indicators, to improve preparedness for future heat episodes.

*|dentify 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.

NIHHIS
\ VY
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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 lliness
—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.

e Improved Communication of Heat and Health Information
—Improved product design and understandability

—Social science research on messaging to influence actions
—Qutreach 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)

N

: f]
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NACSP and COF in Mexico City

NIHHIS
Y
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Esri, HERE, Delor e, Mapmylndia, © OpenStreetMap contributors, and
the GIShu: cRegmmMunity
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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

/" e Historical !\

Vulnerability

¢ Linkages Between
Heat Parameters
and Health

I

1

I

1

I

. . Outcomes :
Qrganizing Focusing < B i >
Committee Workshop Subseasonal i
1

I

I

I

1

I

1

Prediction and
Qutlooks

e Capacity Building Fall 16
and Training CPO-
funded

s  Communication
N and Engagement _/

v
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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.

E National Integrated Heat Health Information System (NIHHIS) 64



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

.—"‘\ National Integrated Heat Health Information System (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 pre dictions. (Te ng eta l., 2013 ) TE v e g

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)

doi:10.1038/nge01988
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MJO improvements CFSvl - CFSv2 - CFSv3

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.

g National Integrated Heat Health Information System (NIHHIS)

CFSv1 Forecast Skill (%) of WH—MJO Index

1999-2009

CFSv2 Forecast Skill (%) of WH—MJO Index
1999-2009
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'Ens‘ble orcasting:
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.

Heat Intensity

J NOAA Heat Index

over days in exceedance of threshold
w/ seasonal weighting for acclimatization

Week 2 Weeks 3 & 4
NCEP
GEES NCEP CFS

North American Multi-Model
Ensemble (NMME) Current experimental weeks 3 & 4 product from
NOAA NCEP CPC (currently T and P available).

I"IIIlHIS
A\ VY|
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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)
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Improving Seasonal to Sub-Seasonal Prediction: MJO

_ o Abstract representation of Wheeler-Hendon Diagram
Corresponding MJO Activity

1995, 3—pentad Running Mean
I 4-week lead time Western Pacific

(70% confidence)

FEB1895 1

MAR1895 4

APR1B95{_

MAY1895 {22

3-week lead time
(88% confidence)

JUN18@5 1"

JUL1995 1.

and Afric

AUG1995

Western

SEF 1995 452

Jjusauiluo) awillien

QCT1895 1,

2-week lead time
(90% confidence)

NOV19851™

DEC1995 1 Indian Ocean

20E 70 100E 140E 120W 400 10W
80E 120E 160E

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)

NII-LHIS
\ VY|
- National Integrated Heat Health Information System (NIHHIS) Vintzileos & Gottschalck, AMS 2015 (http://tinyurl.com/hlw7pvx)  Jin & Hoskins, 1995 71
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SECRETARIA DE SALUD

Casas de lesiones por temperaturas naturales extremas en temporada de calor.
Mexico 2010 - 2016.
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_SALUD_

SECRETARIA DE SALUD

Defunciones por temperaturas naturales extremas entemporada de calor.
Mexico 2010 - 2016.
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Respecto a la morbilidad, en México durante el afio 2015, se tienen 559 casos de afectados
por calor (0.47 casos/ 100,000 poblacién) esto ocurre en 18 estados.

Los estados mas 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.

Casos de lesiones por temperaturas naturales extremas en
temporada de calor, por entidad federativa. México 2015.
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Municipios con mayor temperatura reportada de 2011, 2013y 2015

2011 2013 2015
Estad Municipio Temp.® Estado Municipio Temp. Estad Municipi Temp.
0 C °C o 0 °C
BC Ejido 46.9 BC Ejido BC Mexicali
Nuevo Nuevo 45.3 45.0
Ledn Ledn
BC San 46.7 Son. Hermosill Son. Paso
Felipe 0
44.5 Nacori 44.6
Coah. Piedras 44.8 Tamaul Sabinas BC Ejido
Negras 44.0 Nuevo 44.2
Ledn
BC Ejido 44.8 BC San BC Ejido
Felipe
Nuev 43.4 Nuev 44.1
0 0
Ledn Ledn

non Altar A2 0 Cnah Piadrac NAav Jacric



En particular respecto a la vigilancia sindromatica para los
efectos del calor y luz, el sistema comenzo a operar en el afo
2005.

En México existe un sistema epidemiologico para los dafios a la
salud por las temperaturas extremas (SVEDSTNE).

Sin embargo actualmente la informacion tiene un flujo similar al
Sistema de Vigilancia Epidemiologica y un boletin de
informacion semanal, que informa los profesionales de la salud
y la poblacion general sobre los eventos relacionados con olas
de calor.
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Casos de lesiones por femperaturas naturales extremas en
temporada de calor, por entidad federativa. México 2015.
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The National Integrated Heat Health
Information System (NIHHIS)

Define Demand: sustained engagement with government, society, researchers

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

Improve Prediction Improve Communication Improve Capacity

Seamless prediction at Timely, reliable delivery of Improved user understanding,

every timescale, with information, services, and facilitation of knowledge
increased spatial resolution, products that are easily sharing, adequate and
reduced uncertainty, and an understood, with clear sustained funding, ongoing
enhanced set of indicators — uncertainty characterization -  assessments, and adaptation
based on defined demand. and in flexible formats. to varying needs.

g National Integrated Heat Health Information System (NIHHIS) http://tinyurl.com/j5366m8 78



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.

o
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Seeking a consistent approach to extreme heat
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[ High Wind Warning [ Heat Advisory [[] Small Craft Advisory [ Beach Hazards
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= 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.

NIHHIS will facilitate an integrated approach to providing a suite of

decision support services to reduce heat related illness and death

g National Integrated Heat Health Information System (NIHHIS)
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|NTEGRATED
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.

E National Integrated Heat Health Information System (NIHHIS) 82



NIHHIS Framework: Network and Domestic Pilots

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

» Knowledge sharing
» Cooperative research

International Network

» Agency-level coordination of resources

National and services

» Shared set of core questions

» Regional understanding of geography

Regional Engagements « Co-development of climate and health

tools and services

| ocal Pilots » Deep knowledge of vulnerability and

effective interventions & communication

N
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Regional NIHHIS Partners from US Agencies

e _ NWS WFOs )
" el . P NOAA RCSDs
f S oc : " o e

famses Paarn ‘
Aexcheroge, Kah.
Eatterm Rag
Doug Weck RC
Kanen City, Mbsacami
enhim Regon
CS0) ’
Pactc Regon
= e = g
Dt Sroem
ort Warth, Teas
Johe Manrs

Regional Integrated Science and
Assessments Teams

T 1
1y ﬁ Currently Funded States and Cities |
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NIHHIS: US Pilots and International Network

MIDWEST
Chicago NORTHEAST
New York City
WESTERN
- 2
Pie SOUTHEAST Ahmedabad
SOUTHWEST .
Carolinas
RGB - El Paso
Senegal
Tanzania
Burkina
Faso
Surat

Mozambique

Bangladesh

Bhubaneswar

Nagpur

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

(v
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NIHHIS Pilots Characteristics and Framework

Common Characteristics of NIHHIS Pilots |
* Well defined heat-health problems or questions @:S

* Institutional buy in and commitment. ‘
e 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

. Data and Forecast Products
and Partnerships

Heat Parameters Engagement &
and Health Outcomes Communication Strategies

NIHHIS
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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 . T
distinguished guests to discuss s S
community resilience needs and ‘ it i
approaches to protect the most : i !?ﬁ 'Yf @
vulnerable from extreme heat. = o >l e

= Atrisk groups include: athletes, older e a2l -
adults, children, emergency responders, z & S OSHA  rsuwsa  Mosm ASPR [
outdoor workers, and pets.

g 6-10 Day Temperature Probability Outiook

o g & Sk s

CmLoREN EMERGENCY RE SPOMDER!

J(ED ST4,,
3 e

»._..‘._s “‘f}:il‘:'-r.'f ; . .
m 7. = v ) ® & Hisath Servoe: g:mi{!nﬁrg}erfw P
E ; o %‘ ;:\ r; ) cupational Safety and Hea ©
: 2 g |x
AN & "'/,;r 5
oL

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

= 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.

EMSMEAN 2—Meter Air Temp. Standard Anomalies
2018- 542016 Jun2D18 inflial sonditien

a0N

NIHHIS and GHHIN, support the
Climate Services for Resilient
Development (CSRD) partnership by
developing an international network
of practitioners and information.

NIHHIS and GHHIN will facilitate an integrated approach to providing a suite

of decision support services to reduce heat related illness and death.

National Integrated Heat Health Information System (NIHHIS)
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United States"

eLocal action prompted by NWS WFO alerts

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

eAlerts 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

Japan®

¢ City-level systems & national forecasts

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

eAlert thresholds vary by city
eAdvanced warning varies, one example is 21 hours
*\WBGT is monitored at schools, as well as air temperature

Australia®

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

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

eAlert threshold varies by forecast district (Victoria)
*3-4 day advanced warning; 7 day forecast
eTrigger is average temperature 1/,(max + min)

United Kingdom*

eNational system with regional thresholds

eDept. of health owns and operates system while Met Office
forecasts

eAlert threshold >30C day temp & 15C overnight
*2-3 days lead time for lowest alert levels
eTrigger is min and max temperature

*toronto.ca  Chealth.vic.gov.au “Martinez et al.
National Integrated Heat Health Information System (NIHH S()) 9

Canada¥

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

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

eAlert ultimately determined by MOH (Toronto)
*MOH issues extreme alert if 3 day duration exceeds thresholds
eTrigger is flexible: air temp, Humidex, air pollution, mortality

Germany*

eNational system with county-level warnings

eDeveloped 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
eTrigger is heat load based on perceived temperature

India*

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

eAhmedabad 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
eHybrid dynamical-statistical probabilistic temperature forecast

France*

eNational system (SACS) with regional plans

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

eAlert threshold regionally dependent
o5 day forecast and 1 day alert lead time
eTrigger is min and max temperature; heat stress index

¥Hawkins & Brown 2015 °Knowlton et al. 2014 *Lowe et al. 20191




Existing Regional Climate Outlooks: RGB

The CariCOF Climate Outlook is
prepared by the Caribbean
Institute for Meteorology and
Hydrology with some regional
Meteorological Services.
® o TEEETERTL S -

CariCQOF  Caribbean Climate Outiook Newsletter
AN AT March to August 2016

BRIEF SUMMARY: NOVEMBER 2015 TO MAY 2016
November to January was wanmer than usual throughout the Carbbean. After a faillure of the wet season in
ABC Islands and of the secondary wet season In the Guianas, as well as with dry conditions in parts of the

March to May 2016: We expect above-normal, Increasingly unc the
region. Drought i expecied 10 intensify in the eastern and southem Camemm(“oﬂ wﬁh few rain

‘eastern Caribbean, many Isiand territories remained in drought. Heavy rains in Befize alleviated drought there.

aistuplions of outdoor activities. Intensifying drought worsens water

10 one month earfier than usual vith rarsed flash ood itial from then onwards.
LOOKING BACK: WHAT NEXT?

Nov-Dec-Jan 2015-6 (NDJ) Rlln'dl patterns Mar-; Apr-M:y (MAM)
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>
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* RAINFALL: January: wery cry m ASC inlands, Dormirsca,
51 Croix. Dacember. very dey in Doeminica, NW Do Rep.
Samaioa: very wet in NE Dom. Rep. (shmost twoe average)
November. very doy in S Dom Rep_ very wet in & Beize.
N Dom Rep.. NW Guyana. W Pueno Rioo

+ Temperatures: January, December, November shove
narmal across B Carbbaan. moond high In some places.

Notable climate records:

DRY - ND. 3 tartiobes with locations espamncing fecend
low rantak (14-28% of average at 2 0atons is Dom. Res
ane 1 location in Pusrts Ris, J043% of wg. # 4 locasons
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MAM 2016 Rainfall Outiook
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The RGB Climate Impacts &
Outlook newsletter is produced
monthly via CLIMAS and the
NACSP.
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SUMMARY

Forecusts cal foe increased chances of
Deacaierage temperatares 3n€ Shoves
sverage recacaton for muc ot e
regen Srough Ases 2016, due 1o £ Mo

Moaw Maxice/Texas
awary tamperatures wers

Rio Grande Basin- ~= 157 (0.5-2.6C) below

Texas/New Mexko ‘ / average

Incraased chances

of sbove-sverage Joo Ntndefunton S

poadglhiion ~— —— The entice region, both in
< oh the U S. and Mexico, was
throagh Apri v i
- drought free 3t the ead of
2013, with omly small

pockets of sbmormally dry
condaions

REGIONAL CLIMATE OVERVIEW NOVEMBER 10, 2015 — FEBRUARY 7, 2016

Temperatures across the Rio Grande Basin between January 10 and February 7 were variable, deviating
from 5°F (2.2°C) below average in central New Mexico and along the Rio Grande corridor to 3°F (1.1°C)
above the 1981-2010 average In eastern New Mexico and central Texas (Figure 1). The region also
received varied precipitation from November 10, 2015 to February 7, 2016; southeastern New Mexico
and southern Texas experienced precipitation 25-30% below average, while central New Mexico and
northern Texas experienced precipitation 110-300% above average (Figure 2). Preciptation from
January 8-February 6 fell predominantly below average (5-50% of average) for most of the Basin.

Figure 1 (left): Departure from normal temperature ('F) from 1/10/2016-2/7/2016. Map from HPRCC
Figure 2 (right): Percent of normal precipitation from 11/10/2015-2/7/2016. Map from HPRCC
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The Border Climate Summary was
produced monthly in ‘08 and '09
by Gregg Garfin via CLIMAS with

IAl and SARP funding.

Resumen del Clii

Border Chmate Summary

ontera

Issued: Octobor 8, 2008
Climate change in the North Early review of
American Monsoon

By Temsza Cavazos, CICESE
Exsisana. 1.C.. Mibace

Obierved changes in the North Aser-
bcan Mensoon (NAM)
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already heen wied). Thus, even without

Basin is less chan
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cal limiz for water scarcity western Mexico and »
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continued on page 3 | iSRS
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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

Enfermedades rela-
cionadas con el calor,
insuficiencia cardiaca

Migracion forzosa,
conflictos civiles
e impactos en la salud mental

Lesiones, muertes,
impactos en la salud

enfermedades diarreicas

Asma, enfermedades
cardiovasculares

mental

Condiciones de Contaminacion

tiempo severas del aire

Cambio en

la ecologia
Calor de los
extremo vectores
Aumento
Degradacion de
ambiental alérgenos

Impacto en el Impacto en la

suministro qe agua  clidad del agua
y alimentos

Colera, criptosporidiosis,
Campylobacter (campilobacteria
o campilobacter), leptospirosis,
proliferacion de algas nocivas

Desnutricion,

Malaria o paludismo, dengue,
encefalitis, hantavirus, fiebre del
valle del Rift, enfermedad de Lyme,
chikunguna, virus del Nilo Occidental

Alergias respiratorias, asma




The NACSP
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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.

REEEEe
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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.

Monsoon climate and
a well established
response mechanism
for emergent heat,
but vulnerable to
heat-related water
and energy shocks.

El Paso, USA 0

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.

Ahmedabad, India

O

NIHHIS

Highly humid tropical/
equatorial climate with
low variability in
temperature, but also
affected by
monsoons. Highly
urbanized.

O Singapore

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

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

Enhance Forecasts

months and beyond.

Climate
Qutlooks

Climate

Weather

-

Predictions

-

Forecasts

Forecast Lead Time

-

Warnings

0

Forecast
l Years )
Uncertainty

Seasons

' Days
Hours

Minutes

Impact-Based Decision Support

L fecoveny { iesions: QRN
NWS 041

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

National Integrated Heat Health Information System (NIHHIS)

HEAT FORECASTS

8-10 Day Temperature Probability Outlock

2in
8-14 Day Temperature Probability Outlook condition,
One Month Temperature Probability Qutlook
Summer Temperature Probability Outiook (JJA)

Weeks 3-4 Experimental Outlook Temperature Probability

In this exparimentsl msp, shaded sreas show whara sverage temparature has an incras

er or cooler than ususl. The darker the shading, the greater the chance for the indicated
ress have equal chances for average temperatures that are below, nesr, or above the

8-14 Day Probability of Heat Index Over B5F

8-14 Day Probability of Heat Index Over B0F for 2 days

Global Tropical Hazards at Weeks 1 &2
U.S. Hazards Outlock {Temperature)

Weeks 3-4 Experimental Outioak Temperature Probability




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.

USCRN Stations

CONUS —
[ Installed Paic Sites (14 stations) . ‘ || Currently Funded States and Cities CDC BRACE Grantees

@ Installed Single Sites (100 stations) @
+12 sites in Alaska and 2 sites in Hawaii

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

NIHHS i an inegrated system Tat bulids understanding of the protiem of
exireme hest, defnes domand for climae senvices il ernance so0eks
resilience, develops science-based products and senvices YoM A sustdned

program, and Improves cageeclty, Commenication, and

At Risk Groups

Extreme heat affects everybody, but some populations may be
exceptionally vuinerable about how these al risk groups
can adapl lo exireme heal 1o reduce their risk.

ENVIRONMENTAL
& INSTITUTIONAL CONTEXT
~Cny
WNBan hedt iskand efoct
< Accens 1o o serven &
rescurces (elecvicrty. wates
cookng centers)

SOCIAL

& BEWAVIORAL CONTEXT

- Socia molaion, poverty, 403
nomeessnass.

EXPOSURE PATHWAYS

~Access % & use of 3
condtonky

« Cutoor work, recreation. and

oG
= Aggropriate et crosmcen
messagog

* Clucox: ness, medcaton
R, =
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such heat. and this
and Health Admini
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their current climat

scheduling rest bre
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the heatindex top
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EXPERT BLOG » KIM KNOWLTON

Stalking Extreme Heat, “The
Silent Killer,” to Protect
Community Health

May 24, 2016

Kim Knowlton

Climate change is fueling stronger and longer heatwaves, intensifying heat-health
threats. Over the past three decades, annual average temperatures have been on the
rise globally. In fact, 2015 was the hottest year worldwide since recordkeeping began,
and 2016 is already nipping at is heels. Extreme heat is a health issue for people

everywhere, because it’s not just an inconvenience—it can Kill.

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

N
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The National Integrated Heat Health Information System (NIHHIS)

Informing Resilience Decision-making by Understanding Needs

Regional Pilots Targeted
cultivate an Research
understanding of Improves
decision-making Observations,
contexts Monitoring,

Forecasting

Integrated information Systems build relationsnips between these Whorneed to
make climate-informed decisions; and these Who' can provide climate knewledge.

g

Informing Planning North American South Asia Climate
and Policy Extreme Heat Outlooks Outlook Forum

N
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