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MEETING SUMMARIES

UNDERSTANDING DECISION
CONTEXT TO IMPROVE HEAT
HEALTH INFORMATION

HuUNTER M. JONEs, E. L. Mecray, S. D. BirkeL, K. C. ConNLoN, P. L. KINNEY,
V. B. S. Sitva, W. SoLecki, AND T. M. SURGEON ROGERS

NIHHIS NORTHEAST DECISION CALENDAR WORKSHOP

WHAT: The National Integrated Heat Health Informa-
tion System (NIHHIS) convened a regional
workshop to understand the multidisciplinary
user contexts for heat-health information,
employing a decision calendar approach to docu-
ment discipline-specific and time-scale-explicit
decisions made to reduce heat-health risk.

WHEN: 18 October 2018

WHERE: Westborough, Massachusetts
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he National Integrated Heat Health Informa

tion System (NIHHIS) Northeast Decision

Calendar Workshop convened 42 heat-health
decision-makers from public health, athletics, cityand
regional planning, elderly affairs, climate, meteorol-
ogy, emergency management, energy, and decision
science disciplines. The workshop sought to advance
understanding of the information needs of this com-
munity by better characterizing the context of these
needs—considering local climate, policy, culture,
socioeconomics, and other factors. Participants
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discussed their roles in managing heat-health risks in
order to explore where they have had successes, where
they have met challenges, and where opportunities
exist to improve risk reduction efforts. The workshop
and its work products are part of the National Inte-
grated Heat Health Information System, which was
jointly launched by the National Oceanic and Atmo-
spheric Administration (NOAA) and the Centers for
Disease Control and Prevention (CDC) to improve
heat-health risk reduction efforts through improved
understanding of risk and application of information
by decision-makers. Developing this information re-
quires a persistent investment in relationships with the
user community across many disciplines. However,
integrating information across disciplines and time
scales, each with its own terms of art and frames of
reference, can be very challenging. To address this
challenge, we employed in this workshop the concept
of decision calendars, detailed in the next section, to
elicit this information in a structured way.
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This workshop sought the following outcomes:

o Build and strengthen the network between a mul-
tidisciplinary set of heat-health decision-makers
through relationship and awareness building.

o Identify and document locally contextualized
interventions at the planning and preparedness
time scales, with important constraints and con-
siderations noted.

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

To achieve these outcomes, we convened an interdis-
ciplinary planning team with strong local-regional
ties to design a highly interactive workshop that
allowed for discussions and critical thinking. After
morning introductions and background, the meeting
cycled through three sets of presentations and break-
outs. Each set began with four or fewer “priming”
talks to introduce heat-health risk management from
a particular disciplinary perspective. This was fol-
lowed by a small-group breakout session to develop
concept maps tracing the path from health outcome
through actions to mitigate risk, decision points, and
information needed to inform decisions. Each cycle
of this process included fewer presentations and more
time for small group discussion. Breakouts gradually
moved from open-concept maps to structured deci-
sion calendars by layering in consideration of time
scales, decision authorities, information require-
ments, and assumptions.

DECISION CALENDARS ORGANIZE USER
CONTEXT INFORMATION. Decision calendars
are a framework for organizing information about
user context in decision-making, initially applied
to understanding water resource management deci-
sions (Pulwarty and Sivakumar 2014; Ray and Webb
2016). They document what needs to be known
when, by whom, and with what certainty in order
to take actions to reduce heat-health risk. Decision
calendars support development of climate and health
information and services that are useful and usable.
This workshop represents the first attempt to apply
the decision calendar approach to heat hazards and
associated human health impacts.

An example of a heat-health decision calendar is
shown in Fig. 1. Though labeled a “calendar,” this
approach is flexible enough to accommodate any
time-explicit representation of a decision process.
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In the NTHHIS Northeast workshop, we chose to
organize decision points on a modified timeline that
begins on the right with an active heat wave but pro-
gresses backward through larger time steps by adding
additional lead time to the left. The central tracks
represent a stream of decision points identified to be
the responsibility of a particular decision-maker—in
this case an emergency manager and an urban plan-
ner. Interactions between decision-makers across
these tracks are not only possible, but essential to
identify and represent explicitly. The bottom section
identifies information needs and questions that must
be answered in support of the decisions identified
above them.

Importantly, this first phase does not directly
track to operational or research “requirements.” It
is rare for a decision-maker in another field to be
able to clearly state their precise climate and weather
information needs in terms of research and opera-
tional requirements. Instead, the decision calendar
is a tool for iteratively elucidating these requirements
by starting from the user’s context and working
back toward requirements. Subsequent activities are
being planned in the Northeast to develop decision
scenario exercises and active prototyping sessions
where we can work with novel integrated information
sets together with decision-makers and other subject
matter experts.

THE NEED FOR NIHHIS. Extreme heat can
have disastrous impacts on human health. Human
exposure to high temperatures, exacerbated by other
meteorological factors including increased humid-
ity, solar exposure, and low ventilation, can induce
acute health effects ranging from nausea, headaches,
and muscle cramps to acute organ failure and death
(Hosokawa 2018). It can also trigger irreversible
long-term diseases such as chronic kidney disease,
which has been observed in occupational settings
across the world (Glaser et al. 2016). Global-mean
temperature is increasing (USGCRP 2017) and, as it
does, extreme heat and its health effects—as well as
impacts on health-sustaining infrastructure such as
electrical grids and hospital systems—will most likely
increase as well if human exposure and vulnerability
is not managed.

Owing to these risks, CDC and NOAA launched
NIHHIS to better understand how decision-makers in
many disciplines—and on many time scales—protect
vulnerable people from heat; what information they
need to make risk-reducing decisions; and where
federal health, environmental intelligence, disaster
risk management, and other agencies can invest in
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NIHHIS Decision Calendar Prototype

Planning and Preparedness Lead Times

Long Term Pre-Heat Active
g Season Heat Wave

Emergency O Sele(.:ting.New ‘ Launch Heat ® Targeted Outreach to V'S Open Cooling
Manager 4 Cooling Sites \ Awareness Campaign ‘ Populations of Concern 7 Centers
Increase \ i
Urban Urban Tree Rooftop Albedo \ 2
Planner 8 - Modifications \

*.Canopy

Where will
the Urban
Heat Island
Effect (UHI)
be greatest?

Where is the
UHI effect
currently the
greatest?

Characterize the
heat season
relative to
previous or
analog years

Detect likely heat
event in the
coming 1-2

weeks

Weather
service issues
heat advisory

Decision-Support Information from Climate, Weather, & Health Domains

Fic. |. A prototype decision calendar documenting the decisions made by emergency managers and urban
planners to manage the urban heat island effect at all time scales, as well as information needs to support

their decisions.

research and information services to support long-
term heat-health risk reduction.

From inception, NIHHIS quickly expanded to
include additional agency representation from the
Federal Emergency Management Agency (FEMA),
U.S. Department of Agriculture (USDA), Environ-
mental Protection Agency (EPA), Occupational Safety
and Health Administration (OSHA), National Insti-
tute for Occupational Safety and Health (NIOSH),
Substance Abuse and Mental Health Services Admin-
istration (SAMHSA), and the Assistant Secretary for
Preparedness and Response (ASPR). These agencies
compiled resources and launched a heat-health infor-
mation portal (https://climate.gov/nihhis) for unified
access to heat-health-relevant information such as
information on vulnerable populations and weather
and climate predictions.

NIHHIS has hosted pilot projects in communi-
ties across the United States to build awareness of
heat-health risks, to enrich the existing network of
practitioners working to address these risks, and to
define and document the local context of extreme
heat to understand how decisions could be better
supported by information and services from cli-
mate, weather, health, and other sectors. The first
pilot project took place along the southern border,
integrating the heat-health communities in El Paso,

AMERICAN METEOROLOGICAL SOCIETY

Texas; Las Cruces, New Mexico; and Ciudad Juarez,
Mexico. Since its first workshop in July 2016 (Garfin
et al. 2017a), this pilot has become self-sustaining
and works to implement many of the identified risk
reduction opportunities (Garfin et al. 2017b), such as
training Latina community health workers to better
utilize weather and climate information to protect
vulnerable populations living on the outskirts of
town. This latest workshop, held in Massachusetts,
serves to formally launch a new NIHHIS pilot project
in the Northeast.

NIHHIS NORTHEAST WORKSHOP
OUTCOMES. Though all of the attendees of this
meeting were practitioners who contributed to the
management of heat-health risk in the Northeast,
many of them had never met in person. Some had not
considered the role of many of the disciplines present
in managing heat. Others were well on their way to
improving the response to heat but were eager to learn
what more they could do by way of preparedness and
planning: what heat risk reduction actions they could
introduce weeks to decades in advance of a heat wave.

This workshop began the process of developing
decision calendars. Subsequent engagements in
the Northeast and with other NIHHIS regions will
continue to develop these work products and will
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document understanding of information needs and
use contexts with the aim of informing research
and operational requirements in many disciplines.
However, many insights from the meeting’s discus-
sions are immediately useful:

o The athletics, military, and occupational health
communities use wet-bulb-globe temperature
(WBGT) to estimate risk to their populations
because it better captures the experienced envi-
ronmental temperature than simpler approaches
(Hosokawa et al. 2019). Onsite WBGT measure-
ment is often considered the gold standard, and
improvements to WBGT prediction at finer
spatial scales—downscaling to an athletic field
or a work site—can support early warning and
advanced mitigative action to prevent exertional
heat illness.

o One factor reducing reliability of electricity
during heat events is that power lines expand and
sag, sometimes becoming entangled in trees and
ultimately resulting in downed lines and power
outages. This must be considered when siting
urban greening actions such as tree plantings.

o The Low Income Home Energy Assistance Pro-
gram (LIHEAP) subsidizes energy costs for cool-
ing and heating, but in the Northeast this money
tends to be allocated to winter heating and little
to no reserves are held for use in summer cooling.
Improved seasonal to annual predictions could
support better budgeting decisions for programs
such as LIHEAP.

« Boston has an initiative called Seniors Save that
allows seniors to apply for home improvement
grants, but the program does not yet explic-
itly include improvements for summer cooling.
Subsidized or free energy efficiency and home
retrofit programs may help residents stay cool in
the summer and warm in the winter, but many
homes in New England are disqualified from
receiving these benefits because they were built
with older techniques and technologies and would
be too costly to retrofit. Looking forward, a new
building standard could be created requiring that
builders of new homes consider climate predic-
tions to ensure buildings can reliably sustain safe
temperatures for their occupants.

o Urban heat island (UHI) mapping techniques,
when combined with census-block-level socioeco-
nomic data and other measures of vulnerability
and exposure, can support prioritization of UHI
reducing actions. However, many UHI techniques
use unverified satellite estimates of land surface
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temperature, missing many other factors that
influence actual experienced temperatures.

o Heat early warning systems (HEWS) and heat
action plans (HAPs) are useful and are used in
many cities and states in the Northeast. Opportu-
nities exist to improve these tools by implementing
a multitiered early warning approach that incor-
porates longer-term probabilistic information
and also by varying alert content, medium, and
lead time by vulnerable population. For example,
Boston currently uses magazine inserts and
robocalls to reach its elderly population in advance
of a heat wave but also dispatches neighborhood
advocates who can help at-risk individuals find
their nearest cooling center.

o The use of existing media and communication
channels as well as existing programs and policies
is a recurring theme. New Hampshire reaches its
elderly population through Meals on Wheels to
deliver information and check on this population.

o NOAA’s National Weather Service offices in the
Northeast recently worked with public health and
emergency management professionals, including
the Northeast Regional Heat Collaborative, to
revise heat-alert thresholds to a lower level based
upon newly available evidence and observations
available from satellites, land-based stations,
and the National Environmental Public Health
Tracking Network. Recurring reassessments of
heat-alert thresholds and the effectiveness of
HAPs and HEWs are an important step to keep
them tuned to protect vulnerable populations and
should be done after every major event as well as
every 5-10 years as local risk factors may change.

o Awareness of heat risk is still an issue: within vul-
nerable populations and those who work to protect
them. Several participants found that making heat
morbidity and mortality information more avail-
able, more accurate, more understandable, and
timelier—such as through interactive mapping
tools and web-based or social media-ready
graphics—could help address this.

These workshop findings will continue to be refined
through repeated engagements with the decision-
makers in the Northeast through a variety of NTHHIS
channels such as the NIHHIS portal, webinars, tabletop
and scenario planning exercises, focus groups, presen-
tation in existing meetings, and prototyping of new
information tools. As decision calendars are assembled
based on these conversations in the Northeast, they
will be exposed to the rest of the NIHHIS network,
including pilots in the Southeast/Mid-Atlantic and
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the Southwest to test them for robustness and to
identify location-specific considerations that should
be included in the decision calendars.
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