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Outline

Outline

❖ AOT retrieval performance of operational processing

❖ AOT retrieval performance of DDV-algorithm compared to CAMS data use

❖ Method

❖ Data set

❖ Average results

❖ Detailed results
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Operational processing
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Operational processing

AOTCAMS

Sample 
size

Usys
(Bias)

MedAE
Utotal

(RMSD)

within
spec

range

Polar 35 0.02 0.02 0.04 69% 0.02 – 0.25

Boreal 21 0.00 0.03 0.07 81% 0.02 – 1.0

Midlat. N 181 -0.01 0.03 0.16 59% 0.01 – 2.3

Subtrop. N 126 -0.05 0.08 0.23 40% 0.03 – 1.8

Tropical 51 -0.03 0.08 0.21 41% 0.05 – 1.4

Subtrop. S 25 -0.09 0.11 0.16 32% 0.09 – 0.92

Midlat._S 41 0.01 0.02 0.03 78% 0.09 – 0.19

All data 489 -0.02 0.04 0.17 54% 0.01 – 2.3

Latitude AOTDDV

Sample 
size

Usys
(Bias)

MedAE
Utotal

(RMSD)

within
spec

range

> 60°N Polar 55 0.05 0.05 0.08 27% 0.02 – 0.46

45 - 60 °N Boreal 214 0.00 0.03 0.06 64% 0.02 – 0.54

30 - 60 °N Midlat. N 358 0.02 0.05 0.09 47% 0.02 – 0.96

15 - 30 °N Subtrop. N 106 -0.11 0.08 0.20 36% 0.03 – 1.6

15°S - 15°N Tropical 82 -0.07 0.06 0.14 43% 0.06 – 0.95

15 - 30 °S Subtrop. S 45 -0.03 0.07 0.09 33% 0.05 – 0.45

> 30° S Midlat._S 15 0.04 0.04 0.05 47% 0.04 – 0.14

All data 875 -0.01 0.04 0.11 47% 0.02 – 1.6

Specification:  U < 0.1 * AOT550 + 0.03

𝑈𝑠𝑦𝑠 =
1

𝑛 − 1
∙෍

𝑖=1

𝑛

∆𝐴𝑂𝑇𝑖

Δ𝐴𝑂𝑇 = 𝐴𝑂𝑇550𝑆𝐸𝑁2𝐶𝑂𝑅 − 𝐴𝑂𝑇550𝑅𝐸𝐹𝐸𝑅𝐸𝑁𝐶𝐸

𝑈𝑡𝑜𝑡𝑎𝑙 = 𝑈𝑠𝑦𝑠
2 + 𝑈𝑟𝑎𝑛𝑑𝑜𝑚

2

𝑈𝑟𝑎𝑛𝑑𝑜𝑚 =
1

𝑛 − 1
∙෍

𝑖=1

𝑛

∆𝐴𝑂𝑇𝑖 − 𝑢𝑠𝑦𝑠
2

𝑀𝑒𝑑𝐴𝐸 = 𝑀𝑒𝑑𝑖𝑎𝑛 |∆𝐴𝑂𝑇𝑖|
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DDV compared with CAMS: Method
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Different data

Not comparable
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DDV compared with CAMS: Data set

DDV subset Sites Samples range

Polar 5 53 0.02 - 0.46

Boreal 13 212 0.02 - 0.54

Midlat. N 16 349 0.02 - 0.66

Subtrop. N 7 86 0.03 - 0.80

Tropical 8 82 0.06 - 0.95

Subtrop. S 3 45 0.05 - 0.45

Midlat. N 2 15 0.04 - 0.14

All data 54 842 0.02 - 0.95
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DDV compared with CAMS: Average results

DDV CAMS



8

DDV compared with CAMS: Average results

AOTDDV
Usys

(Bias)

Usys
(Bias)

MedAE MedAE
Utotal

(RMSD)

Utotal
(RMSD)

within
spec

within
spec

DDV CAMS DDV CAMS DDV CAMS DDV CAMS

Polar 0.06 0.01 0.05 0.02 0.08 0.03 28% 79%

Boreal 0.00 0.00 0.03 0.02 0.05 0.05 62% 70%

Midlat. N 0.03 0.00 0.05 0.03 0.09 0.06 42% 68%

Subtrop. N -0.06 -0.05 0.06 0.05 0.09 0.11 44% 51%

Tropical -0.06 -0.02 0.05 0.04 0.14 0.12 46% 52%

Subtrop. S -0.02 -0.02 0.06 0.03 0.09 0.08 40% 67%

Midlat._S 0.04 0.00 0.04 0.01 0.05 0.03 40% 93%

All data 0.00 -0.01 0.05 0.03 0.09 0.07 47% 66%
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DDV compared with CAMS: Detailed results

All Data Europe



10

DDV compared with CAMS: Detailed results

Polar Boreal Midlat. N

Subtrop. N Tropical Subtrop. S
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Conclusions

❖ Uncertainty of AOT retrieval for complete data set: 0.03 < Utotal < 0.25

❖ Uncertainty of AOT retrieval for DDV subset: 0.03 < Utotal < 0.15

❖ Uncertainty for Europe almost within specification  U < 0.1 * AOT550 + 0.03

❖ Direct comparison DDV <-> CAMS

❖ CAMS has lower Usys ; Utotal

❖ DDV has lower Urandom

❖ DDV has the potential to better represent spatial variations

Thank you! 

Sen2Cor processor

ATBD version 2.10

monthly L2A Data 
Quality Reports:
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Sen2Cor configuration: force to CAMS processing

L2A_CAL_AC_GIPP_batch.xml

<?xml version="1.0"  encoding="UTF-8"?>

<Level-2A_CAL_AC_Ground_Image_Processing_Parameter 

xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xsi:noNamespaceSchemaLocation="L2A_CAL_AC_GIPP.xsd">

<Flags>

…

…

…

</Flags>

<References>

<Lib_Dir>lib</Lib_Dir>

</References>

<Sensor>

…

…

…

</Sensor>

<ACL_Prio_1>

<AC_Min_Ddv_Area>100.0</AC_Min_Ddv_Area>

<AC_Swir_Refl_Lower_Th>0.01</AC_Swir_Refl_Lower_Th>

<AC_Swir_22um_Red_Refl_Ratio>0.5</AC_Swir_22um_Red_Ref

…

…

…
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