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What is Fog/Low Stratus (FLS)? 

• VFR - Visual flight rules 
ceiling > 3000 ft and vis > 5 mi 

• MVFR - Marginal visual flight rules 
1000 ft < ceiling < 3000 ft or 3 mi < vis < 5 mi 

• IFR - Instrument flight rules 
500 ft < ceiling < 1000 ft or 1 mi < vis < 3 mi 

• LIFR - Low instrument flight rules 
ceiling < 500 ft or vis < 1 mi 

• FLS = Fog/low stratus 
 

• There is no widely accepted definition of fog/low stratus 
so the GOES-R definition of FLS was based off aviation 
flight rules 
 

• The primary goal of the GOES-R fog/low cloud detection 
algorithm is to identify IFR, or lower, conditions. 
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Fused Fog/Low Cloud Detection Approach 
Satellite Data 

Naïve 
Bayesian 

Model 

Clear Sky RTM 

-Minimum channel requirement: 
0.65, 3.9, 6.7/7.3, 11, and 12/13.3 μm 
-Previous image for temporal 
continuity (GEO only) 
-Cloud Phase 

IFR and LIFR Probability 

+ + 
Static Ancillary Data 

-DEM 
-Surface Type 
-Surface Emissivity 

Daily SST Data 

0.25 degree OISST 

+ 
NWP 

-Surface Temperature 
-Profiles of T and q 
-RUC/RAP (2-3 hr forecast) 
or GFS (12 hr forecast) 

NWP RH Profiles 

-RUC/RAP (2-3 hr forecast) 
or GFS (12 hr forecast) 
 

***IMPORTANT: Other sources of relevant data (e.g. sfc obs) influence results through the model fields 

Total run time: 2 
- 3 minutes 
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FLS on North Slope 

• The GOES-R FLS products are 
currently used by several NWS 
WFO’s with daily forecasts as 
evidenced by numerous AFD 
mentions (> 100 per year) 
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Using GOES-R Probabilities of IFR Visibilities & Ceiling for Decision Support at the 
FAA Air Traffic Control System Command Center – Michael Eckert (NAM)  



11 



Future work will increase 
the ability for the FLS 

products to identify small-
scale FLS events 



6:45 AM LST Decorah, IA 

Information from high-res 
DEMs (Shane Hubbard) and 
LEO satellites is used to 
downscale the FLS products 
 
Increases the spatial resolution 
of the quantitative products 
from 4km to 0.5km 

Improved ability to identify 
small scale valley fog features 

GOES – native resolution 

GOES – downscaled 



Operational Status and Impacts 

• These products are currently in the 
process of being transitioned to NESDIS 
operations 
 

• This operational transition only covers 
the current GOES satellite 

 
• The products are and will be available 

from the University of Wisconsin and 
CSPP-GEO to help bridge gaps 
 

• Operational generation of the FLS 
products for GOES-R is being planned 
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• Product Training Module 
http://cimss.ssec.wisc.edu/goes_r/proving-ground/SPC/SPC.html 
 

• GOES-R Radiation Fog Dissipation Relationship PDF 
http://cimss.ssec.wisc.edu/~ccalvert/goesr_fls_training/FLS_dissipation 

 
• GOES-R Fog/Low Cloud Detection Fact Sheet 

http://www.goes-r.gov/education/docs/Factsheet_Fog-Low%20Cloud_05-02-
11.pdf 
 

• UW-CIMSS GEOCAT Realtime Cloud Product Website 
http://cimss.ssec.wisc.edu/geocat/ 
 

• GOES-R FLS Detection and Thickness ATBD 
http://cimss.ssec.wisc.edu/~mpav/goesr/GOESR_ABI_100pct_ATBD_Aviation_Fog_
v2.0_revised12Sept2011_MS2004.doc 
 

• UW-CIMSS “Fog Blog” 
http://fusedfog.ssec.wisc.edu 
 
 
 

Product Info and Training Material 
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GOES-R FLS Validation Over Alaska 
• The FLS products were validated using surface observations of ceiling 

and visibility 
 

• The plot below shows the Critical Success Index (CSI) of the 
daytime/nighttime GOES-R IFR probabilities along with the nighttime 
BTD product as a function of the threshold used to differentiate 
between FLS and  non-FLS clouds 

 
• The maximum CSI for the 

nighttime BTD product was 
calculated at 0.306  
 

• The maximum CSI for the 
daytime/nighttime IFR 
probabilities were calculated at 
0.426/0.450 respectively, 
significantly higher  than the 
traditional BTD product 
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