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Domain Longitude Latitude
Northern North America 180° W-60° W 50° N-80° N
Northern Asia 60° E-180° E 50° N-80° N
Europe 20° W-60° E 40° N-70° N
Western North America 130° W-100° W 10° N-50° N
Eastern North America 100° W-60° W 10° N-50° N
South America 80° W-40° W 60° S-10° N
South Africa 20° W-40° E 40° S-15° N

India 60° E-100° E 0° -30° N

Eastern Asia 100° E-140° E 10° S-50° N
Australia 110° E-160° E 50° S-10° S
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Eastern North America West
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Y = 1.0065%4=X + 0.017511
Number = 7297

Bios 0.0181525

StdDev = 0.0688755

RMSE = 0.0712229
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T T T
Y = 0.773125+% + 0.045761

Number = 2312

Bios 0.0267228

StdDev = 0.0773809

RMSE = 0.0818494
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StdDev = 0.08B07056
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Eastern Asia

Y = 0.952878«X + 0.0438353
Number = 4293

Bios 0.0296319

StdDev = 0.140207

RMSE = 0.143289
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erica Northern North America

Y = 1.089217=X + 0.048020
Mumber = 1120

Bios 0.0590290

StdDev = 009424735

RMSE = 0111171
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Y = 0923579« + 0.0101 72
Number = 13478

Bios 0.00136007

StdDev = 0.0555361

RMSE = 0.0555507
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Motivation

e Current land aerosol models (four types) might
not be representative enough for global aerosol
retrievals

o Large errors over Africa and India
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e AERONET Version 2 inversion products

> Sun photometers measurements in almucantar
and principle planes
> Produce aerosol optical properties: single scatter

albedo, size distribution, complex index of
refraction, etc.
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Angstrom Exponent (440 vs 870nm)
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Angstrom Exponent (440 vs 870nm)
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o Retrieval bias is reduced over Africa and India

e Generate new lookup table with new land aerosol
models and apply to the EPS AOD algorithm
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e But not so over other areas
o Difficulty of picking right aerosol model at low AOD
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550

Retrieved AOT

550

Retrieved AQT

¥ = 1083281 + 0.008984
Number = 7466

Bios = 0.0170406

StdDev = 0.0686095

RMSE = 0.07068396

2
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¥ o= 1.201123% + 0.063254
Number = 7466

Bios = 0.0827115

StdDev = 0.112801

RMSE = 0.139870
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550

Retrieved AQT
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Retrieved AQT

Y = 0.988304=X + 0.052873
Number = 9790

Bios 0.0519578

StdDev = 0.085709%9

RMSE = 0.0985204
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Y = 1.091652+X + 0.154704
Number = 9790

Bios 0161873

StdDev = 0.170955

RMSE = 0.235425
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550

Retrieved AOT
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Retrieved AOT

Europe

Y = 0.919796+X + 0.008739
Number = 13804

Bios 0.000473520
StdDev = 0.0545967

RMSE = 0.0545968
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Y = 1.063922«X + 0.054652
Number = 13804

Bios 0.0619993

StdDev = 00912756

RMSE = 0.110337
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e Candidate aerosol models are specified over
land domains.
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Domain Longitude Latitude Aerosol Models
America 180° W-30° W 60° S-70° N Fine (L,M), Dust (L), Smoke(L)
Europe 30° W-60° E 40° N-70° N Fine (L,M), Dust (L), Smoke(L)
Africa & Middle 30° W-60° E 60° S-40° N Fine(L), Dust(L,M,H), Smoke(L,H)
Asia 60° E-180° E 10° S-70° N Fine(L,M,H), Dust(M,H), Smoke(L)
Australia 60° E-180° E 60° S-10° S Fine(L), Dust(L), Smoke(L)
. . o o 70° N-90° N .
High Latitude 180° W-180° E 90° S-60° S Fine(L)




e With regional candidates of aerosol models,
improvement is not significant at low AOD

BEFORE

Eastern NA Western NA

(
\
~~
¢
N—
'
>
0,
.
)
)
a'd

550

Retrieved AOT

550

Retrieved AOT

¥ = 1083281 + 0.008984
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RMSE = 0.07068396
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Y = 1.089779=X + 0.050541
Number = 7466

Bios 0.0592258

Stdlev = 0LU910441

RMSE = 0.108608
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Retrieved AOT
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Retrieved AQT

¥ = 0988304 + 0052873

Number = 9790
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StdDev = 0.085709%9
RMSE = 0.0985204
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Number = 9790
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StdDev = 0140661

RMSE = 0.1890167
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Retrieved AOT
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Y = 0.919796+X + 0.008739
Number = 13804

Bios 0.000473520
StdDev = 0.0545967

RMSE = 0.0545968
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Y = 0.916988«X + 0.049062
Number = 13804

Bios 0.0393206

Stdlev = 0.0740098

RMSE = 0.0838982
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Retrieval (5) /’j\

e Over-estimation at low AOD by using
new aerosol models

o Causes: picking absorbing or dust models
incorrectly

o Potential solution: using fine-mode dominated
low-absorbing aerosol F(L) model if AOD is
low

o Tests: using F(L) model only if
- Retrieved AOD < 0.1
- Retrieved AOD < 0.4

- Retrieved AOD < 0.8

Selecting aerosol models only if F(L) AOD is larger
than the threshold
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* New land aerosol models are derived
. from AERONET inversions
\\ o Dust: low/medium/high absorbing
> Smoke: low/high absorbing

> Fine-mode Dominated: low/medium/high
absorbing

 Potential updates on the EPS AOD
algorithm is investigated

Summary

> Dynamic selection among all/subset of aerosol
models at all/high AOD cases

o Algorithm has the difficulty to pick the right
aerosol model at low AOD cases
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Phase Function at 0.55um
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