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Ed5 Objectives

1. Improve cross-ǇƭŀǘŦƻǊƳ ŎƻƴǎƛǎǘŜƴŎȅ ōŜǘǿŜŜƴ ah5L{ ŀƴŘ ±LLw{Σ ŀƴŘ ŀŎǊƻǎǎ нрҌ D9hΩǎ
Å5ŜǾŜƭƻǇ ŀƴŘ ŀǇǇƭȅ ŎƻƳƳƻƴ ŀƭƎƻǊƛǘƘƳǎΥ мм ŎƘŀƴƴŜƭǎ ŦƻǊ ah5L{ ŀƴŘ ±LLw{Σ о ŎƘŀƴƴŜƭǎ ŦƻǊ D9hΩǎ
ÅBetter account for satellite SRF differences in atmospheric corrections, clear sky simulations, and cloud models

2. Apply updated/new ancillary data inputs
ÅRadiances: MODIS collection (C7), latest VIIRS collection
ÅCalibration normalizations to Aqua-MODIS C7 for all satellites
ÅAtmospheric state (ERA5)
ÅUpdated surface characterizations (IGBP, snow/ice maps)
ÅImproved clear sky radiances: more accurate methods for land surface skin temperature and reflectance

3. Improve accuracies based on extensive comparisons with CALIPSO/CloudSat
Å/ƭƻǳŘ Ƴŀǎƪ όŀŘƧǳǎǘ ƭƻƎƛŎ ǘƻ ŜƴŀōƭŜ ŎƻƳƳƻƴ ŀƭƎƻ ŀǇǇǊƻŀŎƘ ŀǇǇƭƛŜŘ ǘƻ ƛƴǎǘǊǳƳŜƴǘǎ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ {wCΩǎύ
ÅOptical & microphysical properties 

- Revised water droplet models to improve cross-platform consistency

- New two-habit ice scattering model 

ÅApply some machine learning
- heights, optical properties at night, cloud detection over Antarctica (LEO night), GEO twilight and sun-glint

Ed5 Cloud Algorithm
ü Ed4 Aqua-MODIS cloud properties the most accurate and consistent record ever produced 
ü Ed4 Terra-MODIS clouds not as stable as Aqua - hampered by unmitigated calibration changes
ü Ed4 GEO record also state-of-the-art for the 5 GEO-rings, but inconsistent across platforms



Edition 5 Final Software Delivery Schedule



State of the Ed5 MODIS Clouds

Current Ed5 test version is Alpha-5

Å Cloud parameter comparisons with Ed4 and CALIPSO

- Cloud fraction, optical depth, height

Å Clear sky radiance evaluations

Å Summary and plans for remaining work before MODIS delivery

Å GEO Update



Alpha-5 minus Ed4 MODIS Cloud Fraction Jan 2008 Aqua-MODIS Total Cloud Fraction Comparisons (NIGHT)

Alpha-5 minus Ed4 MODIS Cloud Fraction Jul 2008 Aqua-MODIS Total Cloud Fraction Comparisons (NIGHT)

Alpha5 т 9 xf§ÂШыc ШӅШΝťůь

Alpha5 т 9 xf§ÂШыc ШӅШΝťůьEd4 т 9 xf§ÂШыc ШӅШΝťůь

Ed4 т 9 xf§ÂШыc ШӅШΝťůь

-10% +10%

-10% +10%

Nadir Comparisons (A-Train)



Alpha-5 minus Ed4 MODIS Cloud Fraction Jan 2020 Aqua-MODIS Total Cloud Fraction Comparisons (NIGHT)

Alpha-5 minus Ed4 MODIS Cloud Fraction Jul 2020 Aqua-MODIS Total Cloud Fraction Comparisons (NIGHT)

Alpha5 т 9 xf§ÂШыc ШӅШΝťůь

Alpha5 т 9 xf§ÂШыc ШӅШΝťůьEd4 т 9 xf§ÂШыc ШӅШΝťůь

Ed4 т 9 xf§ÂШыc ШӅШΝťůь

-10% +10%

-10% +10%

Off-nadir Comparisons (C-Train)



Alpha-5 minus Ed4 MODIS Cloud Fraction Jan 2008 Aqua-MODIS Total Cloud Fraction Comparisons (DAY)

Alpha-5 minus Ed4 MODIS Cloud Fraction Jul 2008 Aqua-MODIS Total Cloud Fraction Comparisons (DAY)

Jul 2008

Jan 2008

Alpha5 т 9 xf§ÂШыc ШӅШΝťůь

Alpha5 т 9 xf§ÂШыc ШӅШΝťůьEd4 т 9 xf§ÂШыc ШӅШΝťůь

Ed4 т 9 xf§ÂШыc ШӅШΝťůь

-10% +10%

-10% +10%

Nadir Comparisons (A-Train)



Alpha-5 minus Ed4 MODIS Cloud Fraction Jan 2020 Aqua-MODIS Total Cloud Fraction Comparisons (DAY)

Alpha-5 minus Ed4 MODIS Cloud Fraction Jul 2020 Aqua-MODIS Total Cloud Fraction Comparisons (DAY)

Jul 2020

Jan 2020

Alpha5 т 9 xf§ÂШыc ШӅШΝťůь

Alpha5 т 9 xf§ÂШыc ШӅШΝťůьEd4 т 9 xf§ÂШыc ШӅШΝťůь

Ed4 т 9 xf§ÂШыc ШӅШΝťůь

-10% +10%

-10% +10%

Off-nadir Comparisons (C-Train)



Aqua-MODIS total cloud fraction validation with CALIOP
July 2020 (C-Train era) 
Day, snow/ice-free (SIF) ocean/water surfaces

C-Train: sparse spatial sampling 
but better view angle sampling 
than A-Train

Edition 4
Progress towards Edition 5, Alpha 5

Alpha-5

Edition  4 was tuned  to A-Train era 
CALIOP observations  when MODIS had 
only  near-nadir  views of CALIOP ground 
track .

In C-Train era (post -Sep 2018), MODIS 
has near-nadir  and off -nadir  views of 
CALIOP track .

Larger positive  biases  in 2020 partly  due 
to shift  towards  larger MODIS view 
angles.

Positive  bias  was reduced  somewhat  
with  recent  Alpha version .

Alpha-5

Ed-4



Aqua-MODIS total cloud fraction validation with CALIOP
July 2020 (C-Train era) 
Night , snow/ice-free (SIF) ocean/water surfaces

C-Train: sparse spatial sampling 
but better view angle sampling

Edition 4
Progress towards Edition 5, Alpha 5

Positive bias over 
NH Western 
Pacific reduced 
in Alpha version

Nighttime  data  also show increased  
MODIS cloud  fraction  from  A-Train to C-
Train era comparisons .

Large positive  regional  biases  in tropical  
oceans reduced  in Alpha version .

Alpha-5 

Ed4



January 2020 Nighttime
3.7 µm

11 µm

12 µm

11 т 12 µm BTD

3.7 т 11 µm BTD

MODIS Clear-sky BT Assessments
 9 xfÂÉ§Шћ9ũĲċƖќ


