
Hongqing Liu 
and NOAA STAR Aerosol Cal/Val Team

Potential Updates of the Land Aerosol 
Models for the EPS AOD Algorithm



STAR JPSS 2017 Annual Science Team Meeting  17 
August 2017, College Park MD 2

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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 Current land aerosol models (four types) might 
not be representative enough for global aerosol 
retrievals
◦ Large errors over Africa and India
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ns  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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 Generate new lookup table with new land aerosol 

models and apply to the EPS AOD algorithm
◦ Retrieval bias is reduced over Africa and India
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 But not so over other areas
◦ Difficulty of picking right aerosol model at low AOD
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 Candidate aerosol models are specified over 

land domains.
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Europe

America Africa & 
Middle East

Asia

Australia

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)

High Latitude 180°W - 180°E 70°N - 90°N
90°S - 60°S Fine(L)
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 With regional candidates of aerosol models, 

improvement is not significant at low AOD
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 Over-estimation at low AOD by using 

new aerosol models
◦ Causes: picking absorbing or dust models 

incorrectly
◦ Potential solution: using fine-mode dominated 

low-absorbing aerosol F(L) model if AOD is 
low
◦ 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
◦ 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
◦ Dynamic selection among all/subset of aerosol 

models at all/high AOD cases
◦ Algorithm has the difficulty to pick the right 

aerosol model at low AOD cases
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