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Utilizing partnerships between state 
departments of health, universities and the 
National Weather Service to improve public 
preparation and response to extreme heat 



Current Thresholds for Advisories and 
Warnings 

• Current thresholds established years ago based on 
coordination with partners and frequency of heat events 

• NWS PHI used morbidity studies by Lawrence Kalkstein 
(University of Delaware) to lower thresholds (BAMS 1996) 

• The thresholds were also lowered for New York City 

 



Thresholds for Advisories – changes 
beginning summer 2017 

• Collaborative study on morbidity and chronic health conditions by 
New England departments of health, Brown University and NWS 
offices  - Lowered to New York City criteria 

• No changes to Excessive Heat Criteria 



Northeast Regional Heat Collaborative - 2016 



Background 



Data 



Methods and Results 
• Time series analysis 

• Over-dispersed Poisson Regression 
• Distributed Lag Non-Linear Model 
• Day of (Lag 0) and cumulative (Lags 0-7) 
• Controlled for long-term time trends, day of week and federal holidays 

• Estimated heat attributed risks of hospital ED visits and deaths at various cities 
• Allowed for non-linear relationships over time 
• Considered impact of a single hot day over the next 0-7 days  
• Heat related ED visits up 6.6% over the next 7 days 
• All cause ED visits up 89% over the next 7 days 

 

59 excess heat specific ED visits   224 excess all cause ED visits   



More Results 

• Deaths up 5.8% the next day 
• Annual excess of all causes for ED visits  

• Heat Index between 90°F-95°F – 1425/year 
• Heat Index between 95°F-100°F – 618/year 
• Heat Index ≥ 100°F – 240/year 

 
 3.4 excess deaths 

Warning fatigue? 



Research on effects of heat in Upstate 
New York – Data studied 1992-2006 

• Initial studies by NY State Department of Health published in 2009-2012 
• NY State divided into 14 study zones 
• First order airport observations used to represent verification for each zone 
• Limited account for variability of apparent temperature within each zone due to 

sparsity of verifying observations 
• Data analysis showed little temperature variation across zones in rural upstate NY 

regions 



Research on effects of heat - birth defects in 
Upstate New York – Data studied 1991-2006 

• Universal apparent temperature data used in this 
study 



Research on effects of heat - birth defects in 
Upstate New York – Data studied 1991-2006 

• Some of the health affects that were determined 



Research on effects of heat - birth defects in 
Upstate New York – Data studied 1992-2006 

• Heat Waves – 3 or more days UAT > 90th percentile 



Research on effects of heat - respiratory and cardiovascular 
diseases in New York City – Data studied 1992-2004 

• Some of the health effects that were determined 

3-day moving average Apparent 
Temperature 90°F, CD 1-3 day lag, RD 
0-2 day lag 



Research on effects of heat – renal disease in New York – 
Data studied 1991-2004 

• Some of the health effects that were determined 

Note the ORs >1 and the lag days for temperature and apparent temperature 



Research on effects of heat – renal disease in New York – 
Data studied 1991-2004 

• Some of the health effects that were determined 

Note the ORs > 1 and the lag days 





Heat Index Outlook from the Climate 
Prediction Center (Days 6-10) 



Long Range (Day 3-7) Heat Index Forecasts 
from the Weather Prediction Center 



The next steps – through Spring 2017 
• Track ED visits for upstate NY on a 12 Km grid using census data, satellite data and 1st order 

observations 
o Caveat – Satellite data cannot be used in cloudy conditions  
o Caveat – Satellite data displays skin temperatures not the standard 2m temperatures or apparent 

temperatures 

• Possible resolution of 1 Km in urban areas with high population density 
o Caveat – Lower resolution 12 Km data could be used with verification of temperature data using the few 

standard observations in each zone 
o Caveat – Temperature data found adequately homogeneous across larger zones in prior studies, especially in 

less urban upstate NY zones 

• Use Mesonet data for temperature and apparent temperature data to strengthen study 
• Plot data in GIS map format with different demographic layers 
• Determine whether the apparent temperature thresholds need to be lowered for all of NY 

State 
 

The next steps – Summer 2017 and beyond 
• Create color coded interactive GIS maps with apparent temperature predictions – might 

be beyond summer 2017 
• NWS offices relay graphical and text information to broader user community 
• Expand to extreme cold studies while continuing to add to database to strengthen results 

of heat studies 



Examples of GIS based maps with graphical 
threats and descriptions of threats 



A model for enhanced web based 
and social media resources 



Meteorological observations relevant 
to this study 

• Surface observation data  
• Routinely calibrated Automated Surface Observation Systems 
• Routinely calibrated Automated Weather Observation Systems (FAA supported) 
• NY State Mesonet – long term funding 

 

• Satellite data – Continued funding for all GOES series satellites and POES 

Meteorological observations relevant to 
my discipline – operational forecasting 

• Surface observation data  
• Routinely calibrated Automated Surface Observation Systems 
• Routinely calibrated Automated Weather Observation Systems (FAA supported) 
• NY State Mesonet – need long term funding for completion of network and long-term maintenance 
• Buoys and marine observations – expand network and fund long-term maintenance 

• Radar data – Standard Doppler radar, Dual Polarization radar, in the future Phased Array radar data 
• Satellite data – Continued funding for all GOES series satellites and POES 
• Upper air RAOB data 
• Co-operative observer data 
• River gage data  
• Atmospheric profiler data  
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