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What is Fog/Low Stratus (FLS)?

e 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

e The primary goal of the GOES-R fog/low cloud detection
algorithm is to identify IFR, or lower, conditions.

 VFR - Visual flight rules
SRa 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 5
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Fused Fog/Low Cloud Detection Approach

Satellite Data Static Ancillary Data Daily SST Data

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

-Cloud Phase

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

-Surface Temperature
0.25 degree OISST -Profiles of T and q
-RUC/RAP (2-3 hr forecast)

-Surface Type
-Surface Emissivity‘ or GFS (12 hr forecast) ,
Clear Sky'RTM

Nalve
Bayesian .
Total run time: 2
MOdEl - 3 minutes

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



False Color Imagery (12-11um, 11-3.9um, 11um)
Terra MODIS (02/28/2012 — 05:00:00 UTC)
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February 28, 2012 (05:00 UTC)
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GOES 11u-2.9u Satellite,_ (counts) Tue O5301F 28-Fehs12
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February 28, 2012 (05:00 UTC)

GOES 11u-2.9u Satellite,_ (coWnts) Tue O5%01E 28-Fehs12



16 iy =e 5 EEECCEES ‘kkaz 1288
i
1dAsE e 58 ok
E{{HHH 1 EF'— 1o 1 5' 1gHeLn 3Ehl'E,‘CHLI: 1o
Feﬁa%g,gry“ﬁ*g 2012 (05:00 UTC) ! se
78
Er:ﬂullis ® amn 368 £50
) 1 gHYE] giRsL 75 .gc:sm
£s 0 o MVFR/V 1
SE® 1 giPuB
Ayl ES#
1 o @ FR 1 CED
1 @-LHe ad SO 0e
EZ‘EFGEK ilff":l'"'rFI 1 FEUK
+ ery +
KAl 1%““—9 *euTe 1 gkone ES B3
o 1gRTT Kaka et
Tal
+
KE33 S ET S KR ol
1 - 1
By X
3 Tae
1 oAUk 1 ePHE
a0
: Ea@acuuu
an
“MVFR/V ¥ o
@ "'l: sog !
a
1 FR ol 223 wE38
“kaEa 1R
m 1 ghcas
| KOJA S a8 2@
[ ] Rkl
GCHHG = 1 d{cgﬂ 9@1: 1 a(um: 551 BC:SNL
® BB
® e 1 CHE
L 55 558
1 jc1 A0l
- 1S sng ?Bigcm.u 1
— Lg
L FE0g ol 1ef | guc °
1 oA
9@ O
MVFR/V E"S"S R
e ikl
FR HSIEFGLE 1 ganI
ECE |
ES %L%s T
= Ly d
lEme.'- LI-S.'EFHE% 16 égg'm LgTET
seg 1 b
TR L7 GEQ
e Lo 1 gOFu
o o KEKD 1 EHUL 1@
95
M . coes50 18
] LI g 1T g 1
39 L& ap
= 1 g=EF LEd 228
38258 PN H O
= FO ety 1
= 18 26

'lii!’li-ng agl) & ility '}ugqiﬁ I]I]ZE'E’ETFEh -12




NORTHERN ALASKA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE FATRBANKS AK
1258 PM AKDT MON MAR 11 2013

NORTH SLOPE...THE SUOMI NPP VIIRS SATELLITE FOG PRODUCT WAS
INDICATING A DECENT LAYER OF STRATUS ALONG THE NORTH SLOFPE.
OBSERVATIONS ACROSS THE AREA GENERALLY INDICATED 1 TO 2 MILES IN
VISIBILITY WITH FLURRIES AND FOG. THE IFR CONDITIONS ALIGN VERY
WELL WITH THE HIGHER PROBABILITIES OF MODIS IFR PRODUCT. THERE
ARE SOME VERY ISOLATED POCKETS OF HIGHER PROBABILITIES OF THE
MODIS LIFR CONDITIONS. THESE CONDITIONS SHOULD REMAIN THROUGH
TUESDAY EVENING OR WEDNESDAY MORNING AS THE SURFACE HIGH
PRESSURE REMAINS WITHIN THE AREA. BY WEDNESDAY MORNING THE
SURFACE PRESSURE GRADIENT BEGINS TO TIGHTEN...PROVIDING AN
INCREASE IN WINDS AND PERHAPS A BREAK IN SOME OF THE FOG.
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FLS on North Slope

e The GOES-R FLS products are
currently used by several NWS
WFOQ'’s with daily forecasts as
evidenced by numerous AFD
mentions (> 100 per year)



Using GOES-R Probabilities of IFR Visibilities & Ceiling for Decision Support at the
FAA Air Traffic Control System Command Center — Michael Eckert (NAM)
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Future work will increase
the ability for the FLS
products to identify small-
scale FLS events




GOES - native resolution D
. 3 - -

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
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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




Product Info and Training Material

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

e  UW-CIMSS “Fog Blog”

http://fusedfog.ssec.wisc.edu



http://cimss.ssec.wisc.edu/goes_r/proving-ground/SPC/SPC.html
http://cimss.ssec.wisc.edu/%7Eccalvert/goesr_fls_training/FLS_dissipation
http://www.goes-r.gov/education/outreach.html
http://www.goes-r.gov/education/outreach.html
http://cimss.ssec.wisc.edu/geocat/
http://cimss.ssec.wisc.edu/geocat/
http://cimss.ssec.wisc.edu/geocat/
http://cimss.ssec.wisc.edu/%7Empav/goesr/GOESR_ABI_100pct_ATBD_Aviation_Fog_v2.0_revised12Sept2011_MS2004.doc
http://cimss.ssec.wisc.edu/%7Empav/goesr/GOESR_ABI_100pct_ATBD_Aviation_Fog_v2.0_revised12Sept2011_MS2004.doc

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 (CSl) 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

CSl Scores
Btd Threshold (K) [black]
1_—08 —I? |—6| —5| |—4 |—3| —|2 I—’II O I1 . 2| ‘3. |4 . 7
The maximum CSI for the st E ééi g}gaﬁt}mzcgéggggg%go -
nighttime BTD product was o ————— — a
calculated at 0.306 g o7 .

The maximum CSI for the
daytime/nighttime IFR

probabilities were calculated at
0.426/0.450 respectively,

significantly higher than the

0 10 20 30 40 50 B0 70 20

traditional BTD prOdUCt Bayesian Probability Threshald (%) [Blue and Red]




	The GOES-R/JPSS Approach for Identifying Hazardous Low Clouds: Overview and Operational Impacts 
	What is Fog/Low Stratus (FLS)?
	Slide Number 3
	Fused Fog/Low Cloud Detection Approach
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Operational Status and Impacts
	Slide Number 15
	Slide Number 16

