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2 year ESA-funded project, September 2016-18
Part of Sentinel 3 Validation Team activities

Aim: develop a dedicated coastal colour observation
platform for validation studies

* Potential to establish long-term coastal colour
observatory infrastructure

Challenging environment: “hypercoastal” region at
high latitude with strong tidal effects
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Aims of Deployment

* To demonstrate the end-to-end performance of the system
e data acquired and transmitted in near real-time through in-house TMBB system

* To enable viewing of the sensors and system status on the TWM CoastEye platform

* To monitor deployment site conditions and study the effects of these conditions on
the data

Robust, Reliable, Secure Marine Data
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1. Generate quality
controlled water-leaving
radiance and reflectance

incorporating correction
factors (buoy platform,
local conditions);

2. Match the output with
satellite data from S3;

3. Determine the
uncertainty budget for
individual parameters and
final radiometric products

Validation Study

COASTEYE ABOUT DATASETS CONTACTUS HELP
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* CoastVal avoids direct shadowing of sensors with two-point moorings that
ensure sensor arms face into the sun (southerly direction) and by filtering of data

* High latitudes with low solar zenith angles work to reduce self-shading error

* Buoy platform is only small fraction of downwelling light field (<3%)

* Simultaneous acquisition of spectra offsets environmental variability and high-
frequency tilt observations allows for data filtering to maintain a desired accuracy

level

(This dataset may also prove valuable in characterising the impact of the
environmental variability on the observed radiance)

Robust, Reliable, Secure Marine Data
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5 Satlantic HyperOCRs (Hyperspectral Ocean Colour Radiometers)

« a downwelling in-air irradiance sensor, E3" (1)

* two downwelling in-water irradiance sensors with anti-fouling bio-wiper,
E;(4,z), and

* two upwelling in-water radiance sensors with anti-fouling bio-wiper, L, (4, z)

Robust, Reliable, Secure Marine Data
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Acquire synchronous light/dark frames from HyperOCRs along with high resolution
platform inclination

Apply manufacturer’s radiometric calibration and apply background subtract

Convolute with Spectral Response Function of Sentinel 3A bands

Filter
* extreme tilt angles — estimate of useable data after filtering
* Implement instrument self-shading correction - radiance sensors
e excessive pitch and roll

* excessive self-shading — buoy orientations, solar angles

Apply correction for instrument self-shading

Robust, Reliable, Secure Marine Data
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- « Data is collected and sent back
to CoastEye
» Files typically 2 MB in size
-  8-10 minutes’ worth of in-situ
observation
P ' ' Pgmgerd « 84 frames/radiometer
- acquisitions
ass oSS WSSt aWs s

0
(45ep10:56 045ep10:56 045ep10:56 04 Sep 1056 045ep 1056 04 5ep 1056 045ep 1057 04 Sep1057 04 5ep 1057 04 Sep10:57 04 Sepd0s7 045ep 10:57 04Sep10:58 04 5ep 1058 045ep 1058 04 5ep 1058 043ep10:58 04 Sep10:56 04 Sep 10:59 04 Sep 050

T T e it it e T T it it it e e e e T it it e 18

Acquisition sequence for 4 HyperOCRs taken from CoastEye archives. Note: Every 5 light frames is
followed by a dark frame simultaneously across all sensors.
(Levels are taken by averaging their respective spectra around 500 nm).
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Pitch

Buoy Platform Performance
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Spectral output

ir downwelling irradiance

{in-water downwelling irradiance
upper arm

uffcmz2inm
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Background subtracted and calibrated output radiometrically calibrated for wavelength and response.
Stars represent radiometric value after spectrum response functions (SRF) have been applied for each
satellite band. (Downwelling irradiance lower arm temporarily out of commission.)
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Sentinel 3 Overpass

4 Sept 2018: 10:54 UTC
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Validation
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Reflectance

Sample In Situ Radiometric Products
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Sample radiometric parameters o
measured with CoastVal system (using : . .  Haerlams adaee . .

only 4 of its 5 hyperspectral sensors): '
3
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HyperOCR Calibration Issues

Four irradiance HyperOCRs pointing towards zenith radiance sensors at sky - 452 green, 609 black
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e Sensor calibration & redeployment of buoy Project

system
* Sentinel 2 high resolution comparisons
e Other satellites (e.g. smallsat constellations)
* Assessment of acceptable levels of accurate
radiometric calibration to commercial end users
 Commercial service to users in dredging, Fiducial ———
construction, and environmental monitoring reference OCI' etc'a
1ents
sectors measurements
(accuracy (accuracy
~90%) 50-70-90%)
0
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Thank youl!

sinead.mcglynn@techworks.ie

,@TechWorksMarine
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