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Validations using AERONET-OC data
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Validations using AERONET-OC data

By adopting heritage A/C method, on average, we are doing great!



Validations using AERONET-OC data

By adopting heritage A/C method, on average, we are doing great!
But

How well do we do retrievals per-pixel?
(maximize number of valid retrievals)



Validations using AERONET-OC data
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Validations using AERONET-OC: Necessary but NOT sufficient

By adopting heritage A/C method, on average, we are doing great!
But

How well do we do over areas NOT represented within AERONET-OC network?



Issues with aerosol removal (absorbing waters): representativeness
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Issues with aerosol removal (absorbing waters): representativeness
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Issues with aerosol removal: representativeness
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The standard aerosol models
do NOT represent aerosols over inland and nearshore

coastal areas



Credit: Quinten Vanhellemont

Belgian coastal zone / Zeebrugge
Landsat-8/0LI 2015-09-27
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Calibration errors

* Use VIIRS NIR/SWIR band combinations to simulate the sensitivity of aerosol removal to
calibration errors. The values shown are averaged for > 250 VIIRS observations.

| | | |
VZA =51° Correlated Error .| ® 745/862
g)oé\ 30_ ...... SZA—J6O ......................... ..................... ........................ .. . 862/1238 .
£ o250 AQT._@_Q?) ..... .0._0_65 ........................ A SR S .| ™ 862/1601 |
S o : - ' ' 1 | * 862/2257
g E 20 _ .................... ‘ ................... ree st amnmns e smemreas ’ ) 1238/1601-
T e PSR . S §| . 1238/2257|,
- 15 : : ¢ ‘ .
29 : H s - A| A 1601/2257
8 qq_") 10_ ................... B e e ’. ................... :. ................. A ...................................................... ll
= = 8 i .
< T || E— el e T S U N i
13 25 4.0 53 6.5 8.0

% Total Calibration Error(a)

Pahlevan, N., Roger, J.-C., & Ahmad, Z. (2017). Revisiting short-wave-infrared (SWIR) bands for atmospheric correction in coastal waters.
Optics express, 25, 6015-6035



Monitor calibration performances (@|low radiances)
more frequently to identify any short-term changes
in responses within NIR/SWIR




Issues with removal of trace gases: representativeness

1 DU error in NO, results in large errors in UV and blue
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Issues with removal of trace gases:

Busan, 18 May 2016
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Adjacency effects (ice)

Southwest Greenland (June 2 2014)

Landsat-8 (OLI) with ~ 30m spatial sampling

R_(443) (1/sr) x10°



Adjacency effects (ice)

Southwest Greenland (June 2" 2014)

R_(443) (1/s1) x10°

In collaboration with Clémence Goyens & Simon Bélanger R ((443) (1/sr) x10”



Adjacency effects (ice)

Mackenzie River Delta (June 24th 2016)
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Adjacency effects (ice)

R_(443) (1/sr)
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Adjacency effects (land

P




Adjacency effects (land)

2015-09-01

* Landsat example(s)

* NDVI calculated using Rayleigh-corrected radiance
* Warmer colors indicate impacts of adjacency effects




Note how adjacency effects vary from time to time. Dependency on environmental conditions & solar angles is clearly observed.



Adjacency effects (man-made structures)

‘j wind turbines

Landsat 8/OLI image of CPower wind farm & u platform
OTS platform (AERONET-OC station)
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Adjacency effects (man-made structures)

' Belgian Coastal Zone 2016-07-18
CPower Windfarm OLCI TOA radiance 865nm
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Sunglint & impact of instrument design

* Examples from Landsat-8/Sentinel-2 Track direction
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Sunglint: Near-simultaneous Landsat-8/Sentinel-2 Images

Sentinel-2A
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Southern Italy & Malta
Sentinel-2A (MSI)

SZA ~ 22°

Time ~ 10:00

View zenith angle ~ 11°




Southern Italy & Malta
Sentinel-2A (MSI)

SZA ~ 22°

Time ~ 10:00

View zenith angle ~ 8°

Landsat-8 (OLI)
SZA ~ 26.2°
Time ~ 9:35 GMT




Chesapeake Bay
Sentinel-2A (MSI)
SZA ~ 22

Time ~ 16:00 GMT




Chesapeake Bay
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Cloud shadows & wave facets



Belgian coastal zone / Zeebrugge

Sentinel-2A/MSI 2017-04-19 Wave facets, breaking waves
resolved -> SPM product

wave
facets!
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Bright/dark wave facets: 10-30% difference in pw
(+ timing/view differences across bands)

Sentinel-2A/MSI 2017-04-19

Credit: Q. Vanhellemont
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Let’s discuss all these issues...



