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Effect of Aerosols on UV reflectance
 Non‐absorbing Aerosols

m  atm  Tsfc  aer  ....

Typical Values at 340 nm:
atm ≈0.25 (±0.001)
T ≈0.50
sfc =0.005-0.08 (±0.005)
aer =0.005-0.05 (±0.003)

Three advantages of going to the UV:
T reduces the effect of surface reflectance by half.
Diffuse atm radiation reduces the effect of surface BRDF. 
Land/coastal ocean reflectivity is smaller and less variable than in 
the visible.
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How do aerosols absorb in the UV?How do aerosols absorb in the UV?

 abs  

 = 1 for for BC
  2 for OC
 ~ 3 for Desert Dust 



 
abs=0.05abs=0.05

BCBC

OCOC
DustDust



Absorption: dust, urban, biomass (Martin et al.)
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Effect of Aerosol Absorption
 Plume model

m  above  Tsfc  below em abs aer  ....

m  sec  sec0

for small  abs ,

  abs_aer non _ abs_ aer   Tsfc  below m abs  ....

where, below  1 paer
psfc









 

 

is proportional to abs over both dark and bright surfaces. 
Over dark surfaces sensitivity to abs increases with plume height. 
In principle, dep of 

 

can provide the spectral exponent 

 

of abs , 
which contains information about OC/BC or BC/Dust fraction.  



SeaWiFS True ColorTOMS Aerosol Index

Laos

V
ie

tn
am

Thailand

Vietnam

Southern China

Taiwan

21 March 1999

A Frequent Flyer +: the typical pathway

La
os

Cambodia

Ph
ili

pp
in

es

B
ur

m
a Smoke in

ter
act w

ith
 st

ratifo
rm

 clo
uds

Detection of Smoke Over Clouds using TOMS



An example: Dust plume over very bright 
 cloud‐

 
from Aura OMI

Cloud without dust

Similar cloud with a dust plume above

≈3



TOMS UV Aerosol Index (UV‐AI) Method
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Ignoring  - dep of the surface term,






b


m abs  Tsfc  b m abs


 ...

 UV-AI is sensitive to both aerosol absorption OT and its slope with . 

AI





Sensitivity of AI to -dep of imaginary 
refractive index (k) 

k354=k388=0.02

k354=0.024, k388=0.02

k354=0.026, k388=0.02



OMI Retrieved Aerosol Optical Depth on September 09, 2007

Black Carbon Assumption Organic Carbon Assumption

The BC assumption yields AOD twice as large as those under the OC assumption



‘Gray-aerosol’ (black carbon) 
assumption.

‘Colored aerosol’ (organic carbon) assumption

Validation of Retrieved AOD (388 nm) using AERONET observations
(Seven sites, 2005-2007)

The BC assumption results in a large overestimation of AOD (a factor or 2 or larger)



Summary

• Spectral exponent () of abs contains useful 
aerosol composition information.

• It may be possible to estimate 
 

from satellite 
measurements.
– Need aerosol center of mass altitude over dark 

surfaces. 
– Retrieval of 

 
may be easier if aerosols are over 

snow/ice or clouds.  
• Continued in-situ and remote-sensing (using 

shadow-band and almucantar) measurements of 


 
are necessary to interpret satellite data.
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