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1. Algorithms 
ÅAdapted from Ed4, modified to target cross-platform consistency, and include bug 

fixes and improvements
Å11-channel common algorithm applied to MODIS and VIIRS
Å3-ŎƘŀƴƴŜƭ ŎƻƳƳƻƴ ŀƭƎƻǊƛǘƘƳ ŀǇǇƭƛŜŘ ǘƻ ŀƭƭ нн D9hΩǎ ŜȄŎŜǇǘ Da{Σ aŜǘ-5 and Met-7

2. Input data
ÅRadiances 

- MODIS collection (C7), latest VIIRS collection
- GEO code modified to read radiances from Ed4 output files
- Solar bands for all satellites normalized to Aqua-MODIS 

ÅAtmospheric state (GEOS-IT)
ÅSurface characterizations (IGBP, snow/ice maps, Tskin, Rclr)

3. Cloud Properties
ÅAtmospheric corrections (much improved)
ÅCloud mask (improved logic and new tuning - ongoing)
ÅOptical & microphysical properties (THM for ice clouds)
ÅDemonstrated the use of machine learning to address most difficult challenges

- cloud properties at night, in solar-terminator and sun-glint, in multi-layered  conditions

Ed5 Cloud Algorithm Updates



April 2020 Total Cloud Fraction 

Non-polar differences: -0.02 +/- 0.02  (day)

Non-polar differences: -0.01 +/- 0.02  (night)

N20 minus Aqua

Ed5-Alpha3 Consistency Check (MODIS vs VIIRS)

Ocean: very good consistency for day & night

Å Neural nets for skin temperature and polar 
night cloud detection not yet optimal (need 
ƳƻǊŜ ŘŀǘŀΧ ah5L{ /т ŀƴŘ 9w!-5) 

Land: still needs work

VIIRS minus MODIS Total Cloud Fraction (DAY) VIIRS minus MODIS Total Cloud Fraction (NIGHT)



April 2020
ocean/water only

Total Cloud Fraction Comparison
Ed5-Alpha3 Consistency Check (MODIS vs VIIRS)

Aqua-MODIS Cloud Fraction

Aqua-MODIS Cloud Fraction

Noaa-20 VIIRS Cloud Fraction

Noaa-20 VIIRS Cloud Fraction

Night

Day



Total Cloud Fraction Differences

DAY

Night

Ed5-Alpha3 Consistency Check (MODIS vs VIIRS)

Zonal mean 
differences pretty
consistent for 
non-polar ocean

Ocean Only

Ocean Only

VIIRS minus MODIS (Day)

VIIRS minus MODIS (Night)

April 2020



Daytime

Å VIIRS agrees better than 
MODIS with CALIPSO

Å MODIS CF a little high 
relative to CALIPSO over 
wide range of VZA 
(apr2020 is C-Train)

Å Accuracies zonally 
consistent with latitude

Nighttime

Å MODIS and VIIRS a 
little more zonally 
consistent

Å CF underestimated in 
tropics

Accuracy Assessment for Ed5-alpha3April 2020 
Ocean Only



April 2020 
Daytime Ocean Accuracy Assessment for Ed5-alpha3 vs Ed4

Ed4/Ed1B

Ed5
Noaa-20 VIIRS Ed1B - CALIOP

Noaa-20 VIIRS Ed5 - CALIOP

Aqua-MODIS Ed4 - CALIOP

Aqua MODIS  Ed5 - CALIOP

Total Cloud Fraction Differences

Daytime is more comparable (Ed5 slightly better than Ed4)



April 2020 
Nighttime Ocean

Ed5 fixes tropical high cloud overestimate problem at Night
Ed5 still underestimates low cloud fraction at night, similar to Ed4

Accuracy Assessment for Ed5-alpha3 vs Ed4

Ed4/Ed1B

Ed5
Noaa-20 VIIRS Ed1B - CALIOP

Noaa-20 VIIRS Ed5 - CALIOP

Aqua-MODIS Ed4 - CALIOP

Aqua MODIS  Ed5 - CALIOP

Total Cloud Fraction Differences



April 2020 
Nighttime Ocean
Ed5-Alpha3

Cloud Detection Accuracy Assessment by Altitude

At night, low-level clouds are most challenging
Slightly more false negatives than false positives (~2%) 



GEO Ed5-Alpha 1

Two monthly global GEO datasets processed and delivered

ÅApril 2020 with modern 3rd generation satellites

ÅJuly 2008 with 1st and 2nd generation satellites



April 2020

ÅSatellites: GOES-17, GOES-16, Meteosat-11, Meteosat-8, Himawari-8



Total Cloud Fraction

07/2019 3ch GEO, CF Nighttime

Very consistent across domains, notably 
better than Ed4

Meridional 
averages


