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• I work at the UAlbany Center of Excellence, which is a state funded 
organization tasked with assisting with NY’s weather problems 

• I have a PhD in meteorology from the University of Wisconsin
• I arrived at UAlbany as a Post-Doc with the NYS Mesonet in 2014 

A Brief Introduc/on

Weather and 
Climate Analytics 
Center of 
Excellence (COE)



https://nychazardmitigation.com/all-hazards/risk/hhc-tool/

“Extreme Temperatures” Are The Most 
Frequent Hazard In The NYC Events Database 

https://nychazardmitigation.com/all-hazards/risk/hhc-tool/


What is heat?

How would you explain it?

What factors change what might be considered hot?



Variable Temperature Moisture Sunshine Wind Time Observed

Temperature ✔ ✔
Dewpoint or Relative Humidity ✔ ✔

Heat Index
(or “Feels Like” or “Apparent”) ✔ ✔

Wet Bulb Temperature ✔ ✔
Weighted Temperature Humidity 

Index ✔ ✔ ✔
Wet Bulb Globe Temperature ✔ ✔ ✔ ✔
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New York 
State Mesonet!



• $30M network conceived a2er Hurricane Irene (2011) and 
funded a2er Hurricane Sandy (2012)

• All sites installed between August 2015 and April 2018
• Network includes various sub-networks

� 126 Standard sites
� 20 Snow sites
� 17 Profiler sites
� 18 Flux sites
� 12 Thruway sites
� 17 ConEd micronet sites
� DOT Skyway sensor
� 12 NYSERDA Irradiance sites

• Data is collected every 5 minutes
• This network fills in various gaps

in exisMng ASOS network 

New York State Mesonet Overview



üReports every 5 minutes
üOver 1,825 Sensors
ü907,200 observations per day
ü331,128,000 obs per year
ü2,448 upper air obs per day

ü126 Standard
ü20 Snow (SWE)
ü17 Profiler
ü18 Flux (SEB)

Map



Station Near Philadelphia, NY





• UAlbany Operations
- Data, networking, and quality control
- Design and maintain datalogger code, ingest, quality 

control, firmware, security, and products
- Employ 4-6 students per semester to staff Ops Center 

• Field OperaBons
- Over 4,000 sensors and support 

equipment
- Drive 2,000 miles per week repairing 

sensors, maintaining site vegetaBon
- Maintain site power and 

communicaBons

Over 1,000,000 observaBons collected and archived daily
126 staBons covering New York’s 54,556 square miles

Over 1,000,000 lines of code for data ingest and processing

Operations



Who would say it’s ho<er, on a 1-10 scale? 

1) A Death Valley resident on a 105F day aRer a week of 125F days?

Or

2) A transplanted Inuit experiencing a 95F day for the first Vme?



via https://www.weather.gov/aly/preparedness à

The Na5onal Weather Service 
Issues Two Primary Heat 

Products

(1) A heat advisory: you may be surprised 
to learn there is no single definiVon!

https://www.weather.gov/aly/preparedness


via h5ps://www.weather.gov/aly/preparedness à

The National Weather 
Service Issues Two Primary 

Heat Products

(2) A heat watch/warning: there’s 
likewise not a single definition

https://www.weather.gov/aly/preparedness


Variable Temperature Moisture Sunshine Wind Time Observed

Temperature ✔ ✔
Dewpoint or Relative Humidity ✔ ✔

Heat Index
(or “Feels Like” or “Apparent”) ✔ ✔

Wet Bulb Temperature ✔ ✔
Weighted Temperature Humidity 

Index ✔ ✔ ✔
Wet Bulb Globe Temperature ✔ ✔ ✔ ✔



h,ps://www.wpc.ncep.noaa.gov/html/hea;ndex_equa;on.shtml

How do we calculate 
Heat Index?

It’s “just” a few simple 
equations with several “if” 

checks 

Heat Index is only valid at 
temperatures above ~80F

https://www.wpc.ncep.noaa.gov/html/heatindex_equation.shtml


“The Wet Bulb Globe Temperature (WBGT) is a measure of heat stress 
in direct sunlight, which is based on temperature, humidity, wind speed, 
sun angle, and cloud cover (solar radiation). This differs from the heat 
index, also called the apparent temperature, which is based only on 

temperature and humidity and is calculated for shady areas. If you work 
or exercise in direct sunlight, the WBGT is a good element to monitor.”

This is not currently something widely used by the public, and 
most meteorologists wouldn’t be able to explain it. However, it’s 

something NWS wants to use more.

Wet Bulb Globe Temperature





https://www.weather.gov/rah/WBGT

Wet Bulb Globe Temperature

https://www.weather.gov/rah/WBGT


https://digital.mdl.nws.noaa.gov/

Wet Bulb Globe Temperature

https://digital.mdl.nws.noaa.gov/


How Is Wet 
Bulb Globe 

Temperature 
Calculated?

WBGT = 
0.7Tw + 0.2Tg + 0.1Ta

h6ps://www.weather.gov/media/tsa/pdf/WBGTpaper2.pdf

https://www.weather.gov/media/tsa/pdf/WBGTpaper2.pdf


Comparing Heat Index to WBGT

https://operations.nysmesonet.org/~nbassill/NOAA/

https://operations.nysmesonet.org/~nbassill/NOAA/


Si6ng Quality Ma<ers



Statewide WBGT



Next: Use 30 m 
LANDSAT data to 
compare sta5ons 
to environment

Image courtesy of 
Deepak Kumar,

valid from April 15th





Temperature 
Estimate (°C)



End



“Improving analysis and communicaCon of extreme 
temperatures across the New York City metropolis using a 

dense network of in situ observaCons”

Or, “Urban Heat Island Project”

Nick Bassill, Jeannette Sutton, Eric Stern, Chris Thorncroft

h7ps://opera8ons.nysmesonet.org/~nbassill/NOAA/

https://operations.nysmesonet.org/~nbassill/NOAA/


https://nychazardmitigation.com/all-hazards/risk/hhc-tool/

“Extreme Temperatures” Are The Most 
Frequent Hazard In The NYC Events Database 

https://nychazardmitigation.com/all-hazards/risk/hhc-tool/


Key Ques5ons:
• How is information disseminated from NWS, NYC EM, etc. to other 

stakeholders and the public?
• How does NWS currently issue heat products?
• What are some of the limiting factors preventing better products?
• What went right - or wrong - in prior heat waves?
• What ancillary factors are important? Green space, cooling centers, etc?



Proposed Network 
Of Opportunity

-ASOS (Black)
-NYS Mesonet (Blue)
-ConEd Micronet (Red)
-CUNY (Purple)



June 27th-30th

Heat Wave



June 27th-30th

Heat Wave



June 27th-30th

Heat Wave


