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MOTIVATION

➢ ATSR and S3 are instruments from the “same 
family” with main difference in viewing geometry -> 
AOD products of similar quality are expected

➢ ATSR and S3 are not overlapping -> to reveal an 
offset between ATSR and S3 AOD products   a 
reference (satellite) AOD product is required
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Questions to be answered

Q1: for which purposes the corrected product can be utilized (in other words, why do we need to 
perform the correction) 

A1.1: to continue ATSR AOD time series 
A1.2: to have comparable statistics for ATSR and S3 periods

Q2: Which product should be corrected, ATSR or S3A? 
A: ATSR     

In general, S3A product should be more reliable (better coverage)
We correct ATSR once; in case of S3A correction to ATSR, we will need to continue S3A 
correction
For the next generations of Sentinels the correction to the previous product should be 
simpler than for 2-generations back product

B: SLSTR
ATSR product looks a bity more “reliable”
S3 v1.12 product needs improvements of the the bright surface (v1.14) and low AOD 

(positive bias)
Q3: Method
Q4: What to do for the “bridging” (2012-2017) period? 
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General approach

➢ Calculate ATSR and S3 offsets to the reference product
➢ Calculate total offset (A2S)
➢ CDRs harmonization: Apply total  offset to  ATSR or S3 

products

Acronyms: 
A2T – ATSR offset to Terra
S2T – SLSTR offset to Terra
A2S – offset between ATSR and SLSTR

• Input
L3 monthly  
AOD
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Input products
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Regional analysis

• Algorithm performance is different in 
different aerosol conditions (sea/land, low 
background, dust, biomass burning, 
anthropogenyic emissions, ets)
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Intra- and inter-annual
regional offsets
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Regional absolute AOD OFFSET 
between S3A and ATSR (S2A)

• S3A to ATSR offset has similar 
intra-annual variations  regardless 
of which satellite products is 
considered as a reference

S3A to Terra (S2T) - ATSR to Terra (A2T) 
S3A to MISR - ATSR to MISR      
S3A to merged- ATSR to merged
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Method
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Regional mean monthly relative offsets

• Clear seasonality (offset is bigger in winter)
• Difference between NH (offset is mostly positive) 

and SH (offset is mostly negative)
• “sharp” transition between regions

• Regional monthly 
corrections factors were 
applied to original L3 
monthly products

• Corrected products were 
validated with AERONET

• Regional means for the 
corrected products were 
calculated

Next steps were:
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AOD time series: Original products
ATSR and Terra corrected to S3A 
S3A and Terra corrected to ATSR

AOD time series: Original products
ATSR and Terra corrected to S3A 
S3A and Terra corrected to ATSR

AOD time series: Original products
ATSR and Terra corrected to S3A 
S3A and Terra corrected to ATSR

AOD time series: Original products
ATSR and Terra corrected to S3A 
S3A and Terra corrected to ATSR



12

7th Sentinel 3 Validation Team Meeting 2022
18-20 October 2022 | ESA-ESRIN | Frascati (Rm), Italy

Regional
AOD
time
series
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Problem: discontinuity in the AOD field

13 13

• Reason – regional offset correction approach

• Possible solution – pixel offset correction 
approach
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Correction 
factors for 
different 
approaches
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Regional approach
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Pixel approiach
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AOD time series: Europe,
regional vs pixel approach
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Regional
results
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Validation with AERONET

ATSR , 2000-2011                              Terra, 2000-2011                                      
S3A, 2018-2020
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Conclusions

➢ Work in progress
➢ Suggested approaches produce reasonable results
➢ Method has to be further developed for regions with the 

highest difference between the product to be harmonized and 
the reference product
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Thank you for your attention
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Regional time series

• Algorithm performance is different in 
different aerosol conditions (sea/land, low 
background, dust, biomass burning, 
anthropogenyic emissions, ets)
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Validation with AERONET
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(A)ATSR       vs SLSTR
1995-2002                      2017->

•Increase of the dual view swath width from 
500 to 740 km
•Enlarged single view swath width of 1470 km
•An on-ground resolution of 0.5 km at nadir 
(instead of 1 km) for all VIS and SWIR 
channels. 
•Two added channels (at wavelengths of 2.25 
and 1.375 microns) in the SWIR band to allow 
improved cloud and aerosol detection to give 
more accurate SST/LST retrievals.


