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Figure 5. Monthly maps of UV-absorbing aerosol occurrences lasting more than 5 days for 1984. 

in the lower troposphere [Hsu et al., 1996]. A similar observa- 
tion applies to the smoke traces originating in Zambia and 
Zimbabwe and observed off the east coast of southern Africa 

over the Indian Ocean (see Figure 2). 
Small sources of dust are identifiable in magnified images of 

Figures 5 and 6. The monthly maps show a dust source in the 
coastal regions of Oman centered on 18.7øN, 56.4øE that per- 
sists throughout the year and extends southward into Yemen. 
A similarly persistent dust source occurs farther to the north in 
Saudi Arabia and Qatar near the Persian Gulf. Both of these 

sources reach maximum intensity in June and July and begin to 

subside in August. At their maximum they cover most of the 
Arabian Peninsula. A weak intermittent dust source occurs 

during some years (e.g., 1988) near the Aral Sea (an inland salt 
sea) in Uzbekistan and Kazakhstan possibly arising from the 
dry area that was part of its sea bed. The Aral Sea dust was 
seen mainly in February and again in September. A small dust 
source appears in Australia from December to April from 
Lake Eyre (28øS 137.2øE) (a salt lake) that is often dry during 
the summer. 

As suggested by J. M. Prospero (private communication, 
1996) many dust sources in the TOMS images can be associ- 
ated with dry lake beds or intermittently dry rivers where the 
soil is frequently disturbed for agricultural purposes during the 
wet season and then becomes airborne during the dry season. 

For example, areas of agricultural activity appear to be asso- 
ciated with some of the dust activity in the Sahel region espe- 

cially near Lake Chad. It does not appear that agricultural 
activity is associated with the weak dust source near Lake Eyre 
in Australia. The weak Aral Sea dust source may be related to 

its shrinking area from diversion of water for irrigation. In 
addition to the drought cycle, there may be an anthropogenic 
component for the largest dust sources (e.g., the Sahel) and 
certainly for the biomass burning smoke sources (e.g., western 
Africa). Many sandy desert areas contain particulates that are 
larger than the dry-lake bed soils and so do not remain air- 
borne for long periods or become transported over large dis- 
tances. In addition, sandy particles that are not lifted out of the 
boundary layer would not be visible to TOMS as an absorbing 
aerosol embedded in a Rayleigh atmosphere. 

J.R.	  Herman	  et	  al.,	  1996	  
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Plate 1. Radiatively equivalent aerosol optical thickness (EAOT x 1000) over the oceans derived from 
NOAA AVHRR satellites for the four seasons. The figure incorporates data for the period July 1989 to June 
1991. 
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Plate 1. (continued) 
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Plate 1. (continued) 
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Plate 1. Radiatively equivalent aerosol optical thickness (EAOT x 1000) over the oceans derived from 
NOAA AVHRR satellites for the four seasons. The figure incorporates data for the period July 1989 to June 
1991. 

AVHRR/NOAA	  (1983-‐2002)	  	  

R.B.	  Husar	  et	  al.,	  1996	  

TOMS/NIMBUS7	  (1979-‐July	  1993)	  	  

(June	  1989/July	  1991)	  	  1984	  	  

In	  the	  80’s….	  



In	  the	  90’s:	  ATSR/ERS1&2	  (1991&1995),	  ADEOS-‐1/POLDER	  (1996),	  TERRA/MODIS/MISR	  (1999)	  
	  
In	  the	  last	  decade:	  ENVISAT(2002),	  ADEOS-‐2/POLDER/GLI	  (2003),	  GLAS	  (2003)	  
&	  the	  A-‐TRAIN	  constella)on:	  AQUA/MODIS	  (2002),	  AURA/OMI	  (2004),	  PARASOL/POLDER	  
(2004),	  CALIPSO/CALIP/IIR	  (2006)	  
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(Waquet	  et	  al.,	  2009	  &	  2011)	  
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(	  Kleidman	  et	  al.,	  2011)	  
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NON_SPHERICITY	  
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(	  Deuzé,	  2011)	  



Improvements	  of	  the	  instruments	  
	  
New	  algorithms	  for	  PARASOL(Dubovik	  et	  al.,	  2010)	  
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