
Exploitation of Satellites for Data Sparse Regions:      
Tampa Bay, FL High-Impact Sea Fog Event 

Chad Gravelle  
GOES-R Satellite Liaison 

CIMSS, University of Wisconsin-Madison 
NWS Operations Proving Ground 

 
…with special thanks to the Tampa Bay, FL NWS Forecast Office,  

Mike Gittinger (ER Met), Rick Davis (ER Met), and Brian LaMarre (MIC) 
 
 
 
 

2013 NOAA Satellite Science Meeting – 19 March 2013 

Presenter
Presentation Notes
1. Since one of my responsibilities is to work with weather service offices to evaluate GOES-R products, when I was asked to give this presentation I wanted it to have a forecast office take on what they feel data sparse is. So I'm going to show how satellite products were used in a sea fog event in Tampa Bay. But before I begin I need to thank Mike Gittinger, Rick Davis, and Brian LaMarre who worked with me on putting this presentation together.



• NWS Tampa Bay Pilot Project has objectives to collaborate with core 
partners and develop smoke/fog visibility forecasts.  
 

• Tampa Bay’s Ports: 
– Tampa (largest port in FL, 16th largest in U.S., 3 cruise terminals) 
– St. Petersburg 
– Manatee 

       NWS Tampa Bay Pilot Project / Tampa Bay Area 

Buoy 
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Port Manatee 
Visibility Sensor 

• Channel Visibility Restrictions: 
– Cargo (Hazardous Material): < 3 mi 
– Cruise: < 1 mi 

 
• Tampa Bay / Nearshore Waters 

Visibility Observations: 
– Port Manatee Visibility Sensor 
– Tampa Bay Harbor Pilot Reports 

 
 

Tampa Bay 
Channel 
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2. The Tampa Bay Office has an integrated environmental services pilot project and one of their objectives is to evaluate the GOES-R fog and low stratus products which will eventually lead to the development of smoke/fog visibility forecasts. There are three major ports around Tampa Bay and when visibility is a concern there are restrictions on large vessels. Hazardous material cargo ships cannot enter the port when visibility is below 3 miles and cruise ships have a restriction of 1 mile. One of the major challenges is that visibility observations over the open water are sparse at best. There is one visibility sensor, shown here, and there are pilot reports when Tampa Bay pilots navigate large ships through the channel and into port.



       Sea Fog “Setup” 

WPC Surface Analysis – 1800 UTC 23 Feb 2013 
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3. Sea fog is a concern when air with high moisture content advects over cooler water. You can see that SSTs from the NOAA-N on February 23rd are in the middle 60s or so along the west coast of FL. When you have south southwesterly flow of 70+ dewpoint air it isn't too difficult to see that it doesn't take much to cool that air to saturation.



GOES-R IFR Probability (%) GOES-R LIFR Probability (%) 

GOES-R Cloud Thickness (101 m) Visible 

       Event Timeline: 1815 UTC 23 February 2013 

Port Manatee Visibility Sensor Observation: 11.8 mi  (Courtesy of USF Coastal Ocean Monitoring & Prediction System) 
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4. Around mid day on the 23rd, the GOES-R fog and low stratus products are highlighting areas where low visibility and ceilings are a concern along the shoreline and over open water...and these line up well with visible imagery. When analyzing the visible imagery its difficult to determine how low those clouds are without observations...the GOES-R FLS products really assist with this problem. 



GOES-R IFR Probability (%) GOES-R LIFR Probability (%) 

GOES-R Cloud Thickness (101 m) Visible 

       Event Timeline: 1945 UTC 23 February 2013 

Port Manatee Visibility Sensor Observation: 9.8 mi 
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5. 90 minutes later you can see that overall things have not changed quite a bit and the Port Manatee visibility sensor in the middle of Tampa Bay has come down to 9.8 miles.



       Event Timeline: 1950 UTC 23 February 2013 

FXUS63 533  
WHUS72 KTBW 231950 
MWWTBW 
 
URGENT - MARINE WEATHER MESSAGE 
NATIONAL WEATHER SERVICE TAMPA BAY RUSKIN FL 
250 PM EST SAT FEB 23 2013 
 
...DENSE FOG DEVELOPING OVER THE EASTERN GULF WATERS... 
 
.WARM HUMID AIR MOVING OVER THE COOLER GULF WATERS      
WILL RESULT IN DENSE FOG THROUGH AT LEAST SUNDAY    
MORNING. 
 
GMZ830-241200- 
/O.NEW.KTBW.MF.Y.0003.130223T2100Z-130224T1200Z/ 
TAMPA BAY WATERS- 
250 PM EST SAT FEB 23 2013 
 
...DENSE FOG ADVISORY IN EFFECT UNTIL 7 AM EST SUNDAY... 
 
THE NATIONAL WEATHER SERVICE IN TAMPA BAY RUSKIN HAS 
ISSUED A DENSE FOG ADVISORY...WHICH IS IN EFFECT UNTIL             
7 AM EST SUNDAY.  
 
* VISIBILITY: VISIBILITIES ARE EXPECTED TO DROP TO LESS      
THAN A MILE LATER THIS AFTERNOON AND CONTINUING THROUGH 
TONIGHT. 
 
 
PRECAUTIONARY/PREPAREDNESS ACTIONS... 
 
A DENSE FOG ADVISORY MEANS VISIBILITIES WILL FREQUENTLY BE 
REDUCED TO LESS THAN ONE MILE. INEXPERIENCED MARINERS 
SHOULD AVOID NAVIGATING IN THESE CONDITIONS.  
 
&& 
 
$$ 

NWS Tampa Bay Facebook Post – 2200 UTC 

• Over 30 shares and 4400 views in 4 hours 
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6. At this time the WFO issued a dense fog advisory for the open waters and Tampa Bay until tomorrow morning at 7am. It's important to remind everyone that dense fog criteria is less than 1 mile over open water. The forecast office also made a FB post about the threat...which had about 4400 views in a few hours.



GOES-R IFR Probability (%) GOES-R LIFR Probability (%) 

GOES-R Cloud Thickness (101 m) 11.0-3.9 µm Legacy Fog Difference 

       Event Timeline: 0015 UTC 24 February 2013 

Port Manatee Visibility Sensor Observation: 1.5 mi 
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7. Around 7pm eastern, the low ceiling and visibility threat expanded to the south and now includes Tampa Bay. The Manatee vis sensor is down to 1.5 miles and three of the AOS obs around the bay have ceilings at only 3-4 hundred feet. On the bottom right is the legacy fog difference product which is also highlighting the fog threat well...but you can see that there are some mid-level ice clouds that have overspread part of the area. One of the strengths of the fused GOES-R products is that there is probability information provided in that area that gives forecasters confidence that there are low flight rule conditions below those clouds.



       Event Timeline: 0030 UTC 24 February 2013 

• Conference call occurred between: 
– U.S. Coast Guard 
– Tampa Bay Harbor Pilots 
– Vessel Traffic Safety Board 
– NWS Tampa Bay  

 
• All traffic into the Tampa Bay Channel will be held until 1300 UTC or 

until conditions approve. 
 

• 10+ vessels will be anchored                                                             
until the fog lifts. 
 

• Ships with morning priority: 
– 2 Cruise ships 
– 1 NH3 ship 

 
 

5 anchored vessels          
at Sea Buoy 

Tampa Bay Vessel Traffic at 0030 UTC 
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8. About this time a conference call occurred where the WFO briefed their partners on fog conditions and forecast. They learned that all traffic into the Tampa Bay Channel will be held until the next morning and the two cruise ships and ammonia cargo ship will have priority into the channel.



       Event Timeline: 0153 UTC 24 February 2013 

FXUS62 KTBW 240153 
AFDTBW 
 
AREA FORECAST DISCUSSION 
NATIONAL WEATHER SERVICE TAMPA BAY RUSKIN FL 
853 PM EST SAT FEB 23 2013 
 
.UPDATE...MAIN ISSUE OVERNIGHT WILL BE THE LOW CLOUDS AND 
FOG...ESPECIALLY THE SEA FOG WHICH IS MOVING IN ALONG THE 
COAST. GOES-R IFR PROBABILITIES SHOW HIGHEST 
CONCENTRATION/MOST LIKELY AREAS OF FOG TO BE OVER THE GULF 
BETWEEN HERNANDO COUNTY AND MANATEE COUNTY. SURFACE 
OBSERVATIONS AND REPORTS FROM THE COAST GUARD AND TAMPA 
BAY PILOTS CONFIRM THAT DENSE FOG /VISIBILITY 1 MILE OR LESS 
OVER THE GULF WATERS/ IS OCCURRING OVER THE BAY AND EVEN 
EGMONT KEY...BUT VISIBILITIES HAVE REMAINED ABOVE DENSE FOG 
CRITERIA / ONE QUARTER MILE / OVER LAND. 
  
A LINE OF SHOWERS WITH A FEW THUNDERSTORMS IS ADVANCING 
TOWARD LEVY COUNTY SHOULD GET THERE BETWEEN 930 AND 10 
PM...THEN CONTINUE SLOWLY SOUTHEAST THROUGH CITRUS AND 
PERHAPS HERNANDO COUNTY BY SUNRISE. MOST OF THE STORMS 
HAVE WEAKENED FROM EARLIER...BUT ONE OR TWO STILL SHOW 
SIGNIFICANT LIGHTNING ACTIVITY. WILL LEAVE THE SLIGHT CHANCE 
OF THUNDER IN THE FORECAST OVERNIGHT THERE. 
  
VERY FEW CHANGES WERE MADE BEYOND THE OVERNIGHT PERIOD. 
 
&& 
 

GOES-R IFR Probability (%) 

Port Manatee Visibility Sensor Observation: 3.1 mi 
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9. A hour later an AFD update was issued that explains the sea fog situation and that forecasters are using the GOES-R products to monitor the movement of the sea fog. 



       Event Timeline: 0739 UTC 24 February 2013 

Anchored vessels at Sea Buoy 

GOES-R IFR Probability (%) 

Port Manatee Visibility Sensor Observation: 0.21 mi 

Moon Phase 

Suomi NPP DNB Image courtesy of  
William Straka, CIMSS 
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10. Although the Tampa office does not currently ingest the Suomi NPP DNB product I wanted to illustrate how useful it is for fog and low stratus detection at night... especially when the moon phase is favorable. You can see that southwesterly winds have advected the sea fog across the FL peninsula as there is extensive low stratus in place. This low stratus lines up well with IFR probabilities as the southeastern extent and "holes" over the gulf are well represented. In addition, the vessels that the Coast Guard mentioned on the conference call that are anchored at the Sea Buoy also appear as bright pixels off Tampa Bay. But the main point is that the fog and low stratus probabilities shown by the GOES-R products are highlighting these areas well as the Tampa Bay vis sensor is down to less than a quarter mile.



GOES-R IFR Probability (%) GOES-R LIFR Probability (%) 

GOES-R Cloud Thickness (101 m) 

       Event Timeline: 1402 UTC 24 February 2013 

Port Manatee Visibility Sensor Observation: 3.6 mi 

Visible 
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11. Although the low stratus is starting to mix out over the peninsula by morning there is still a sea fog threat over the open water and by 9am visibility is just above 3 and a half miles over the bay.



GOES-R IFR Probability (%) GOES-R LIFR Probability (%) 

GOES-R Cloud Thickness (101 m) 

       Event Timeline: 1602 UTC 24 February 2013 

Port Manatee Visibility Sensor Observation: 12.4 mi 

Visible 
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12. 2 hours later the bay has cleared out and the anchored ships begin the 4 hour journey into port as the sea fog has drifted slightly to the west of Tampa Bay and the Florida Coast.



• High-impact event illustrates the importance of satellite products 
(legacy and future) in data sparse regions. 
 

• NWS forecasters use this information to provide decision support to 
affected partners. 
 

 
 

Questions or Comments? 
 

chad.gravelle@noaa.gov 

       Conclusions/Takeaways 
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