
AUSTEN FLANNERY

U.S. NATIONAL WEATHER SERVICE

WEATHER FORECAST OFFICE, TAMPA BAY AREA

WEATHER’S EFFECT ON AVIATION:
THE NWS PERSPECTIVE



A Need to Understand

• February 9, 1870 – President Ulysses S. Grant 
signs a joint Congressional Resolution into law 
requiring the Secretary of War to:

 "provide for taking meteorological observations at the 
military stations in the interior of the continent, and at 
other points in the States and Territories...and for giving 
notice on the northern lakes and on the seacoast, by 
magnetic telegraph and marine signals, of the approach 
and force of storms.”

• U.S. Army Signal Service is tasked with the 
responsibility of collecting meteorological 
observations and forecasting weather



Weather is Important for Commerce

• Realizing the important role weather played 
in Aviation (and therefore commerce), 
Franklin D. Roosevelt transfers the Weather 
Bureau to the Department of Commerce in 
1940



National Environmental Policy Act & NOAA

• October 1, 1970 – The National Environmental Policy Act prompts the 
renaming of the U.S. Weather Bureau to the National Weather Service

• October 3, 1970 – Reorganization Plan No.4 brings multiple agencies 
(including the newly renamed Weather Service) under one umbrella: The 
National Oceanic and Atmospheric Administration (NOAA)



Multiple Agencies Under One Roof

• NOAA Agencies:
1. National Environmental Satellite, Data, and Information Service (NESDIS)
2. National Marine Fisheries Service (NMFS)
3. National Ocean Service (NOS)
4. National Weather Service (NWS)
5. Office of Marine & Aviation Operations (OMAO)
6. Office of Oceanic & Atmospheric Services (OAR)
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Local Weather Forecast Offices



Tampa Bay Weather Forecast Office

●One of 122 local offices

● 22 employees
○ 17 Operational Meteorologists
○ 5 Supporting Staff

● 24 hours a day / 365 days a year

●Shift work!
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Our Local Aviation Services

● Terminal Aerodrome Forecasts (TAFs) for seven 
airports: KPIE, KTPA, KLAL, KSRQ, KPGD, KFMY, 
KRSW

● Airport Weather Warnings for KTPA, KPIE

● ASOS Maintenance for eight airports: KBKV, KPIE 
KTPA, KGIF, KSRQ, KPGD, KFMY, KRSW

● Aviation Outreach



What Are Florida’s Primary Aviation Hazards?

Fog in the winter months Thunderstorms in the summer months



What is Fog?

• Condensed water droplets suspended in the air

• Water molecules are constantly coursing back and 
forth between phases (vapor, liquid, solid)

• If more molecules arrive at a surface of a fog 
droplet than leave, the drop grows

• Evaporation increases with increasing temperature 
so more water molecules are leaving the droplet 
than arriving, so the drop shrinks



Different Types of Fog

•Radiation Fog

•Sea Fog

•Super Fog

•Precipitation Fog

•Freezing Fog



Radiation Fog

• At night under clear skies and high 
humidity, the ground radiates its 
heat away from the the surface

• The cool surface cools the nearby air  
and continues to cool throughout 
the night until the air reaches 
condensation where water vapor 
condenses to water droplets/cloud 
allowing fog to form

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMP_xIyulckCFQVMJgodcA0Hnw&url=https://www.ec.gc.ca/meteo-weather/default.asp?lang%3DEn%26n%3D279AC7ED-1%26offset%3D4%26toc%3Dhide&psig=AFQjCNHh21aCm_HHHoYg42Chs1bL5Bc2ag&ust=1447777569098623


Sea Fog / Advection Fog

• Forms when warm moist air passes over a cold 
surface

• A surge of moist air moving over cold 
wintertime Gulf waters ahead of an 
approaching cold front

• Example:  Gulf water temperature of 60°F but 
air blowing onshore has a dew point 
temperature of 68°F

• Can stick around for hours or days



Super Fog (Smoke Combines With Fog)



How Super Fog Forms
• Large amounts of water vapor are boiled off as a 

smoldering fire burns downward into wetter fuel

• Smoke particles give water vapor an object to 
condense into fog droplets and can reduce 
visibility to less than 3 feet

• Areas without smoke particles have just “normal” 
fog with visibilities of 1,000 ft or more



Polk County Super Fog Event – January 9, 2008

5 Fatalities
38 Injuries



Precipitation Fog

•Precipitation falls into drier air below the 
cloud causing the precipitation to 
evaporate into water vapor

•The water vapor increases the number of 
water molecules in the air 

•Evaporating rain cools the air which means 
more water molecules are entering the fog 
droplet than leaving, so the droplet grows



How Does Fog Go Away?

•The sun’s energy begins to heat sunny 
areas outside of the fog area and 
erodes the fog from the edges

•The sun’s energy also excites the 
water molecules at the top of the fog 
layer and it begins to decrease in 
depth

•A wind of 10 mph can mix the fog 
layer with drier air causing better 
visibility but IFR/LIFR cloud bases



Thunderstorms – A Major Florida Hazard



Why? The Sea Breeze

http://www.youtube.com/watch?v=Bs2PyCgOLXk


A Typical Thunderstorm



A Typical Thunderstorm



Non Severe Downdraft in Tampa



Microbursts - Severe Downdrafts



The Shelf Cloud



The Roll Cloud

Storm gust front 
moving faster than 
storm



The Roll Cloud



Winter Thunderstorms - Squall Lines

February 06th - February 07th, 2020 Squall Line



How Do We Assess Aviation Weather Hazards?



Skew-T Log P Diagram -  A Powerful Atmospheric Snapshot



Want More Skew-T Info?

Check out these resources! 

● CWSU ZHU’s Skew-T Page:
https://www.weather.gov/source/zhu/ZHU_Training_Page/convective_parameters/skewt/skewtinfo.html

● COMET MetEd Skew-T Mastery Course:

https://www.meted.ucar.edu/training_module.php?id=225#.Xw5SwihKiM8

“The MetEd website provides education and training resources to 
benefit the operational forecaster community, university 
atmospheric scientists and students, and anyone interested in 
learning more about meteorology, weather forecasting, and 
related geoscience topics. MetEd is populated and maintained by 
the COMET® Program, which is part of the University Corporation 
for Atmospheric Research's (UCAR's) Community Programs 
(UCP).” - MetEd

https://www.weather.gov/source/zhu/ZHU_Training_Page/convective_parameters/skewt/skewtinfo.html
https://www.meted.ucar.edu/training_module.php?id=225#.Xw5SwihKiM8
http://www.ucp.ucar.edu/
http://www.ucp.ucar.edu/
http://www.ucp.ucar.edu/


Our Thought Process: What is A Pilot Looking For?

•The first thing a pilot wants to know is, will the forecast be 
VFR, MVFR, IFR or less? 

•Can they legally fly that day; or is the weather beyond their 
capabilities and/or training?

•Is there any threat for thunderstorms?  

•Is there going to be any sort of frontal activity?

•Visibility, ceilings, and winds pertinent to the primary 
runway.



Thought Process: Aviation Products Users
•General aviation pilots
•Pilots of small corporations
•Dispatchers for large corporations and 
commercial airlines

•Meteorologists for major airlines
•Flight Service Specialists
•Air Traffic Controllers
•Coordinators for special air show events
•Military aircrews



Terminal Aerodrome Forecasts (TAFs)

Forecast covers a five mile radius area surrounding 
the airport

•Surface wind (direction, speed, gusts)
•Visibility
•Weather (if needed)
•Obstruction to visibility (if needed)
•Sky cover, cloud heights
•Non-convective low level wind shear 



TAFs…Continued…

•FM group - indicates when prevailing changes are expected

•TEMPO group- indicates temporary fluctuations in the 
prevailing conditions

• Used when:
• Conditions have a higher than 50 percent of occurrence
• Cover less than half of the time the TEMPO group is valid for

•PROB30 group-not be used in the first nine hours of the 
forecast period, but can be used to indicate a low chance of 
a thunderstorm or precipitation event of 6 hours or less

• We don’t  PROB30 often; instead we use VCTS and VCSH



The Final Product

KSRQ 141000Z 1410/1506 28006KT P6SM VCSH FEW020 FEW250

      TEMPO 1410/1411 4SM SHRA BKN020

     FM141100 27007KT P6SM VCSH SCT025 BKN250

     FM141500 28008KT P6SM VCTS SCT030CB BKN250

     FM141900 27009KT P6SM FEW030 BKN250
     FM150100 28005KT P6SM FEW020 SCT250=



aviationweather.gov
- Click TAFs Button
- Click “Go To TAF Board”

aviationweather.gov
- Click TAFs Button
- Click “Go To TAF Board”

NOTE: FOR SITUATIONAL AWARENESS. NOT TO BE USED FOR FLIGHT PLANNING PURPOSES.



The Aviation Forecast Discussion - Forecaster Reasoning

The Aviation Forecast Discussion is designed to allow user 
insight into a forecaster’s thought process.

.AVIATION...
Shower and thunderstorm activity has subsided for now across northern TAF sites 
while renewed convection off the coast of SWFL will be an area to watch over the 
next few hours. The land breeze has become evident on radar off the coast of 
central part of the FL peninsula, and could serve as a renewed source of 
convection for northern TAF sites in the next couple hours too. Ample moisture 
and instability throughout the day will keep storms in the forecast through the 
afternoon and into the evening as WSW flow prevails. Conditions should begin to 
quiet tonight after sunset with lighter flow prevailing.



Where to Find “Area Forecast Discussion”
https://www.aviationweather.gov/fcstdisc



Where to Find “Area Forecast Discussion”

weather.gov/tampabay



Where to Find “Area Forecast Discussion”

Scroll down until you find the 
section below



Customize AviationWeather.gov

Hover mouse 
over USER then 
click Register



Enter Registration Information

● If using a FAA email 
account, can sign-up for 
PIREP submission account

● Must include in 
comments section 
“Request PIREPs 
Submission Account”



Enable Your Account

You will receive an Email like the one below to enable your 
personal account



Login and Customize AviationWeather.gov



Settings

Start with the 
defaults



Customize Your Settings

Default is CONUS, 
change to Sector

Copy part of URL after 
AviationWeather.gov

 

/radar/plot?region=tpa



Normal vs Custom AviationWeather.gov
Normal                Custom



Custom AviationWeather.gov
Forecast Discussion      Localize Maps to Your Area



Note: A New Website is Coming
Visit https://beta.aviationweather.gov/ try it yourself!

https://beta.aviationweather.gov/


Don’t Try and Fly in a Hurricane…

METAR TJSJ 200256Z 04022G29KT 9SM -RA SCT025 BKN034 BKN060
           28/25 A2978 RMK AO2 PK WND 04034/0201 SLP083 OCNL
           LTGIC DSNT NE-SE SW-W CB DSNT NE-SE SW-W LAST
           WX OBSERVATION,EVACUATING TOWER DUE TO HURRICANE
           P0000 60000 T028=

TAF TJSJ 200520Z 2006/2106 02030G50KT 5SM TSRA SCT015 BKN025CB
FM200800 02060G90KT 1SM +TSRA SCT015 OVC025CB 
FM201600 12050G70KT 1SM +TSRA SCT015 OVC025CB 
FM201900 17020G40KT 3SM SHRA SCT015 BKN025=

Final observation and TAF Luis Muñoz Marín International Airport, San Juan, 
PR, prior to Hurricane Maria making landfall



…Unless You Are a Hurricane Hunter!

Maj. Marnee A.C. Losurdo / USAF

Lt. Kevin Doremus / NOAA

Lt. Kevin Doremus / NOAA



Views from Hurricane Hermine

http://www.youtube.com/watch?v=KO4QYewc_24


Why So Much Research? Hurricanes Are Costly

Ida…2021…$70 Billion



Yellow 
Dots

Actual 
Position

Subtle Differences Drastically Affect Outcomes

Hurricane Charley - 2004



Where Does a Local Forecast Office Fit In?

We assess and convey hazards and uncertainty to our area based 
on the official forecast track from the National Hurricane Center

Summary slide 
from briefing 
conducted with 
Emergency 
Managers for 
Hurricane Isaias



Where Does a Local Forecast Office Fit in?

We work with local partners to mitigate potential hazards ahead of time



Where Does a Local Forecast Office Fit In?
We engage the community to take proactive steps to prepare for hurricanes



Want More Info About Tropical Hazards?

https://www.weather.gov/srh/tropical?office=tbwhttps://www.weather.gov/tampabay/



Questions or Comments?

Feel Free to Email Me!
austen.flannery@noaa.gov

@NWSTampaBay

U.S. National Weather Service Tampa Bay

NWSTampa


