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Independent corroboration off ACCA
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ETM+ ACCA Correlation with MODIS D3
Daily Average Cloud Fraction - 2005-2009

m Scaftergram shows relative
correlafion between MODRQS_D3
CF and ACCA.

m Each point on this plot represents
the population of scenes with the

corresponding CF and ACCA
values

= Bimodal - most of population
clustered around (0/0 and 100/100

@ Poor correlation of mid values

B Many gross disagreements

D3 CF correlation with ACCA 15
unacceptable.

1/20/2010
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0 MODIS D3 CF 100
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ETM+ ACCA Correlation with MODIS
L2 Cloud Fraction - 2005-2009

Considering only Cloud_Fraction §
Improved correlation

* Asopposed to MOD08_D3 CFE
Bi-modal Population Distribution

e  (lusters around
0/0and 100/100.

Fewer disagreements, particulagly in
lower right quadrant.
Minor bias evident

* Ideal correlation would be a
straight diagonal line.

O ~. g
Thin cirrus clouds and small cumulus g MODIS CE 100
clouds account for disagreements in
lower right quadrant

We can do better!

ACCA
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ETM+ ACCA Correlation with MODIS L2 Cloud
Fraction + Cloud Optical Thickness - 2005-2009

Applying threshold tests: S
Cloud Optical Thickness test over water
Cloud Fraction threshold over land

Superior correlation
As opposed to L2 Cloud Fraction
alone

ACCA

Far fewer gross disagreements (in
upper left and lower right quadrants)

Suitable for LTAP Analysis

0] MODIS CF 100
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CF of some Randomly Sampled Scenes

WRS 26/41 5-Aug-2009

ETM+ ACCA =3 MODIS CF = 28.1

Example of problematic scene.
Sensor resolution affects discrimination of fair
weather cumulus clouds
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More Sample CF Scenes

1/20/2010

ETM+ ACCA =5 ~ MODIS CF=4.7
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More Sample CF Scenes

WRS 2/76 1-Jan-2009

ETM+ ACCA =29 MODIS CF = 33.8

1/20/2010

15




More Sample C

WRS 41/26
2006,/154
ACCA =31
MODIS_CF = 32.1




Average Cloud Fraction
2005 - 2009

Average ACCA
=31.0

Average MODIS
CF of all acquired
ETM+ scenes
=32.7

e
werage MODIS CF of L7 acqu SCENes
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Difference between MODIS
Cloud Fraction and ETM+ ACCA

— Greater MODIS CF (green) possibly dueto
MODIS overestimation of fair weather cumulus clouds; and
*ETM+ under detectionof thin|cirrus:

— Consistently greater ACCA (red) over. permanent ice.

1/20/2010 18
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Candidate scen:

Candidate scenes count

*There was a maximum of 5x3
*The LTAP chooses some to acc
*High latitudes have fewer ca
*Desert scenes (principally Sa
seasonal single acquisition consic




Clear candidate scenes ratio

Clear candidate scenes ratio

This map shows the percentage of all candidate scenes that were clear,
according to MODIS.

* A Clear scene by convention isjone with clotidMraction <075

1/20/2010 23




Percentage of clear scenes that were uncollected

Percentage of all clear scenes that were not acquired by L7

*Considering all candidate scenes that were clear (as seen by MODIS CF),
this map shows the percentage of those clear candidate scenes that were NOT
collected by L7. These represent the pearls that fell on the floor.

*This is a very revealing metric that MODIS CF data enables us to visualize.
*This suggests that there is room for improvement over Siberia.

1/20/2010 24




Average MODIS CF
of scenes not acquired by L7

Black and Dark-Green are
regions where consistently
clear candidate scenes were

routinely skipped by L7

(Note that CONUS is always acquired)

=

Average MODIS CF of scenes not acquired by L7

Contrast above with this map
of average MODIS CF of
scenes acquired by L7
(as seen earlier)

These depict the advantage of
the cloud avoidance approach.

werage MODIS CF of L7 acquired scenes

1/20/2010 25




Advantage of Cloud Avoidance

Where cloud avoidance selectivity works

» This shows the ratio of average clear sky fraction (1 - CF) of all collected scenes versus the
average clear sky fraction of all candidate scenes.

* Yellow is “neutral”, where cloud avoidance yields no advantage.

 Green toward white shows beneficial performance.

» White shows where the average clear sky fraction of collected scenes exceeds the average
clear sky fraction of all candidate scenes by greater than 50%.

* Note the sparseness of black and red scenes, where cloud avoidance rules are detrimental.

1/20/2010
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Comparison: MODIS to ISCCP

ISCCP D2 Nominal CF-
(January 1983 - 1997)
Land CF =56

Average MODIS L2 CF -
(January 2005-2009)
Land CF =45

1/20/2010
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@ Terra/MODIS cloud data products are valuable
resources for:; _
- Assessm A mance of L7 LTAR cloud avoidance
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Investigation.
» Fair weather cu
» Permanentice
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L7 Acquired Scene Population
2005 thru 2009

1/20/2010

White represents 100 or more acquisitions out of 114
opportunities - 2005 through 2009.
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What is Landsat 7 NOT Acquiring?

Population of scene opportunities skipped by Landsat 7.
Green toward white scenes are those that were skipped most frequently

There were 114 opportunities per scene from 2005 through 2009
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Clear scene acquisition yield

This map shows the ratio of clear scenes collected by L7 with respect to the population
of all candidate scenes (judgement of "clear" is based on MODIS CF < 10)
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Percentage of collected scenes that were clear

Percentage of collected L7 scenes that were clear

This map shows the ratio of acquired clear scenes versus the set of all scenes collected
by L7 between 2005 thru 2009 (judgement of "clear" is based on MODIS CF < 10.)

1/20/2010 37




Percentage of clear scenes that were collected

Percentage of all clear scenes that were acquired by L7

Considering all opportunities that were clear (as seen by MODIS CF), this map
shows for each WRS scene the percentage of those clear opportunities that were
collected by L7.
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In-depth investigation (on selected WIRS scer why MODIS and ETM
cloud fractions disagree |
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