Working group on Inter-comparisons
Apples vs Apples? Vs Oranges? Bananas!

Inspired by a previous AeroSAT
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MODIS DT versus MODIS-DB
(same instrument, different algorithm)



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj4-I37ppDeAhVO1lMKHSUlD6oQjRx6BAgBEAU&url=https://www.dreamstime.com/stock-photo-red-delicious-apple-cut-half-top-view-isolated-white-background-image67388059&psig=AOvVaw0dMMwMkESncmadLG5L3QM7&ust=1539962856442590
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiN7IiLlZDeAhVGoVMKHZLtDZAQjRx6BAgBEAU&url=http://usapple.org/the-industry/apple-varieties/&psig=AOvVaw1Ksw0sOzyJiiU_-OC2Mt5r&ust=1539958094232439
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj4-I37ppDeAhVO1lMKHSUlD6oQjRx6BAgBEAU&url=https://www.dreamstime.com/stock-photo-red-delicious-apple-cut-half-top-view-isolated-white-background-image67388059&psig=AOvVaw0dMMwMkESncmadLG5L3QM7&ust=1539962856442590

MODIS-Terra vs MODIS-Aqua
(same variety, but different)
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Suomi-NPP vs MODIS-Aqua
(different variety)
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AATSR versus MODIS
Two angles versus one

shutterstock.com - 718511443
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MISR vs MODIS
multi- versus single angle
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TOMS/OMI/OMPS/ vs MODIS
UV versus VIS/NIR/IR
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CALIOP vs MODIS
active versus passive
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GEO vs LEO
diurnal resolution versus not
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The truth
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The goal?
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Technical Differences

Bands, resolution, temporal, calibration
Time of day, viewing angle, viewing height

Sensitivity to clouds (detection, masking, 3-D effects, etc)

Differences in Data Handling

Algorithmic

Data transmission — VIIRS data redution



Definitions and Cross Comparisons

- Fine mode, Fine mode fraction, Angstrom Exponent
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Definitions and Cross Comparisons

- Fine mode, Fine mode fraction, Angstrom Exponent
- Particle Size (optical, aerodynamic, geometric)

- Boundary Layer (wind, cloud, temperature?)

- Column vs Layer Measurements

- Aerosol Type



Examining our Retrieval Assumptions

d¥{r}/dln{r} [un"3/un"21

GSFC -
: Brent_Holben, Brent.M.Holben®nasa.gov

PI
Size

H 38°59731", H 76°58724", Alt 87 n,

Distribution Alnucantar Level 1.5; 24 APR 2016

11:40:34[skyerr=4.5% 3 s=2=743sph=43.0%;t440=0,09]

:15[skyerr=1,1%3 sz-GB sph=57.6%;t448=0,08]
[skyerr=1,8%; h=54,8%;t440=6,0891]
[skyerr=8.7%: h=68.1%}t440=8,89]
217:25[skyerr=0,7% 3} s==453sph=59,6% ; t4408=0,09]
1171881 skyerr=4,5%;s2=4935ph=3, 1%; t448=08,121

v

AERONET Project, HASA GSFC

a.88
a.81

Radius (r} [unl

18

]

Version 2

dv/d (Inr) [pm*/um?]

0.10 ——rrrry

From Eck et. al. 2012

0.08

¥

¥

L e - i o i -

e'uu:n 308 20:17 UT

==d==Kanpur 1/0506

=

=

&
]

0.04

0.02

0.00

Radius (pm)

Bimodal Lognormal Distributions? >2 modes?
Gamma distribution?

Surface constraints? Models? Etc



Validation

Are we tuning our aerosol products to AERONET?

What are the potential consequence
What alternatives do we have?



https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwil6b3mo5DeAhVO11MKHeBxBqsQjRx6BAgBEAU&url=http://fsf.nerc.ac.uk/instruments/cimel.shtml&psig=AOvVaw3xGoah-xtMpjLDkpcAs2kg&ust=1539961953780537

AOD (al 0.55 um)
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Gridding for comparisons

Sampling, aggregation and averaging
What are the potential consequences?
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Without finding worms in our apples

As more sensor types are added comparisons will only
become more difficult.

How should we compare products to get useful
information?

How do use other tools?
Data assimilation?
Neural nets?
Multl-sensor fusion (at Level 1)?
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Talk in this session

Stefan Kinne et al.,
GEWEX-GDAP inter-comparisons
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