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Heat Forecasting Tools

●Heat Index
● Wet Bulb Globe  Temperature
● HeatRisk
● NOAA UHI Campaign

National Blend of Models

● Calibration
● Probabilistic

Presentation Summary
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Heat Index
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Robert Steadman developed mathematical 
equations to measure the impacts of high 
temperatures and high humidity on the 
human body; and to quantify the effects of 
clothing, sunshine, wind, and other 
parameters.

• Includes several (21) parameters and 
assumptions:

● body mass & he ight
● Clothing
● physical activity
● heat tole rance
● sunlight and UV exposure
● wind speed

Heat Index (Apparent Temperature)

Quayle , R. and Doehring, F. 1981. Heat stre ss: A 
comparison of indices. Weathe r-wise , 34: 120–124.
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Derived from Steadman’s work and simplified 
by Lans Rothfusz

• The NWS Peachtree Office color coded 
Steadman's chart

Heat Index Equation
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● Discrepancie s be tween the  calculator and 
the  chart
○ Rounding e rrors

● HI chart data does not go beyond 137°F
○ Max temperature  parame te r in original 

equations is 122°F
● HI is calculated for shady areas

○ Steadman note s that full sun can increase  
the  apparent temperature .

○ Disclaimer on NWS website : “...exposure  
to full sunshine  can increase  heat index 
values by up to 15°F.”

Heat Index: Known Issues



7NWS NATIONAL WEATHER SERVICE
TUCSON, AZ 

● Assumptions
○ 5’6” adult
○ 147.7 lbs
○ Walking outside  at 3.1 mph
○ Wearing trouse rs and short sleeved 

shirt or blouse
● Not an accurate  measure  of heat impacts 

on active  individuals who are  outdoors
● May not be  the  best indicator of heat 

impacts in areas with low humidity

Heat Index: Known Issues
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● Tech Attachment:
○ https://www.weathe r.gov/media/ffc/ta_

htindx.PDF
● NWS Heat Safe ty Page :

○ www.weathe r.gov/safe ty/heat

Resources for Heat Index

https://www.weather.gov/media/ffc/ta_htindx.PDF
https://www.weather.gov/media/ffc/ta_htindx.PDF
http://www.weather.gov/safety/heat
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Wet Bulb Globe  Temperature  (WBGT)
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Wet Bulb Globe  Temperature  (WBGT)
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Wet Bulb Globe  Temperature  (WBGT)
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● Uses NWS forecast 
○ Temperature
○ Dewpoint
○ Wind
○ Sky Cover

● Surface  Pre ssure  & Solar Radiation (sun
angle ) are  calculated
● WBGT centrally post-processed

Wet Bulb Globe  Temperature  (WBGT)

Public display available  at 
https://digital.mdl.nws.noaa.gov/

https://digital.mdl.nws.noaa.gov/
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● Color bin thre sholds based on 
Grundstien’s work on WBGT climatology 
and wide ly accepted across the  nation.

● We do not provide  recommendations for 
activity modifications and/or work-re st 
ratios
○ Activity modifications vary 

geographically and are  activity-specific

Wet Bulb Globe  Temperature  (WBGT)



14NWS NATIONAL WEATHER SERVICE
TUCSON, AZ 

● WBGT highly sensitive  to:
○ surface  conditions (e .g. grass vs 

asphalt)
○ wind speed and wind fe tch (e .g. area 

she lte red by tree s, wind coming from 
moisture  source  such as a lake )

● WBGT is not directly comparable  to 
temperature  or heat index scale s
○ WBGT can be  lower than Heat Index 

and air temperature , complicating 
messaging of heat stre ss

Wet Bulb Globe: Considerations
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Wet Bulb Globe  Resources

Public display available  at
https://digital.mdl.nws.noaa.gov/

NWS Heat Safe ty Page
www.weathe r.gov/safe ty/heat

https://digital.mdl.nws.noaa.gov/
http://www.weather.gov/safety/heat
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HeatRisk
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● A numeric/color-based index that se rves 
as a framework for leve raging pee r-
reviewed heat-health science  and data 
consistently across the  CONUS

● Deve loped as a heat se rvice , to include  
se rving the  heat-vulne rable  populations

● Unique  local thre sholds are  based on 
local climatology and CDC heat-health 
re lationships

HeatRisk
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● Puts expected heat into a climatological 
context using NWS official forecast and 
CDC heat-health data

What does it take into account?

● How above  normal temps (high & low) are  
for a location

● Time  of the  year
● Duration of unusual heat
● Overnight re lie f
● Diffe rence  be tween lows and highs
● If temperature s are  at high enough leve ls 

to pose  an e levated risk for heat 
complications (based on CDC heat-health 
thre sholds)

HeatRisk
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● HeatRisk can provide  awareness to more  
sensitive  groups without ove rwarning the  
entire  population.

What are the benefits?

● Helps people  unde rstand what forecasted 
heat means to them

● Provides heat risk guidance  for decision 
make rs and heat sensitive  populations 
who may need to take  action be low NWS 
heat product leve ls

What are the limitations?

● Only te sted in the  weste rn US
● Unknown how this will pe rform with 

humidity

HeatRisk
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HeatRisk Resources

Public display for Weste rn US available  at
https://www.wrh.noaa.gov/wrh/heatrisk/

NWS Heat Safe ty Page
www.weathe r.gov/safe ty/heat

https://www.wrh.noaa.gov/wrh/heatrisk/
http://www.weather.gov/safety/heat
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NWS Forecast Tools to Assess Heat
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Urban Heat Island Mapping
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● NWS working with the  Office  of Oceanic 
and Atmosphe ric Research (OAR) to gain 
a be tte r unde rstanding of UHI across the  
country.

● NWS WFOs, WPC, and CPC support UHI 
Mapping Campaigns via outlooks and 
forecasts to he lp de te rmine  best days 
each city should conduct mapping.

Urban Heat Island Mapping
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● The  de tailed maps re sulting from these  
campaigns can be  used to inform 
emergency manage rs where  to focus 
e fforts in emergency re sponse  to extreme  
heat events, inform city planne rs where  to 
focus green space  e fforts, and inform 
NWS forecaste rs where  hotte st areas will 
be  for targe ted outreach, decision 
support, and messaging

Urban Heat Island Mapping
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Urban Heat Island Mapping
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Urban Heat Island Mapping
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National Blend of Models (NBM)
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National Blend of Models
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National Blend of Models
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Thank You!

tom.dang@
noaa.gov
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