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Background
TSM and primary production services improved by a continuous local calibration and
validation of EO data using high-frequency hyperspectral in-situ instruments

In the ESA BASS Demonstration project TRACTIONS we aim to develop a long term
Near Real Time operational satellite information service for surface water quality that
is continuously and automatically calibrated and validated by a network of
hyperspectral in situ instruments. The service shall integrate satellite images from
various platforms, Sentinel 2 and 3 and commercial VHR data.

The TRACTIONS information services are tailored to the dredging and aquaculture
industry. There is a need for water transparency products from EO at various scales
and sometimes with a high temporal resolution. The products will help to assess | RS

environmental impact of dredging and to drastically reduce the costs of traditional Fiaure 3: a deployed WISPstation autonomous optical instrument

monitoring. Water transparency is also a key parameter for the aquaculture sector

especially when it is integrated with PAR and algal biomass into a measure of Local continuous validation with WISPstation instruments
[potential) Primary Production (PP). We use a network of WISPstation radiometric instruments installed on water bodies,

measuring semi-continuously. The in situ WISPstation instruments are fully
Harwich autonomous. They measure the upwelling and downwelling light (Lu, Ed and Ld] over
AENED the visible and near-infrared every 15 minutes [remotely configurable] and send the
raw data via 4G to the WISPcloud processor and database. WISPcloud performs a
guality control, derives the calibrated water-leaving radiance reflectance (remote
sensing reflectance] and basic parameters such as chlorophyll-a and makes these
available via an Application Protocol Interface (API) within minutes after the
observation.
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Figure 1: The TRACTIONS demonstration project Reference Customers

Reference customers
Currently we have a total of 4 reference customers engaged in TRACTIONS:

* Roem van Yerseke (One of the largest shellfish producers in Europe) “
* Port of Rotterdam (The largest port in Europe]
* Hamburg Port Authority (The largest port of Germany) s
* Harwich Haven Authority (A regional port in the UK) .
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Satellite data

WiISPstation Figure 4: A times series exampleof 14 days of WISPstation TSM measurements
instrument network

e B g - Examples of preliminary results
el IV_'”I“""‘“a o al ol a Using the TRACTIONS processing system we have derived a TSM map of the Port of

Rotterdam based on Very High Resolution Satellogic Multispectral data.
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The Tractions services combine EO-data from various sources and resolutions. While Opensteetitap = : Rl e ~
open sea Primary Production services can be built on MSG and Sentinel-3 data, in- Figure 5: An example of a TSM map of the test site derived from VHR data

harbour analysis requires the resolution of Sentinel-2 and VHR imagery. Water Insight
operates its Asteryx™ processing chain to produce validated results on all resolutions.
A key element is the use of our fixed position WISPstation above water radiometer
network to bypass uncertainties in atmospheric correction. Wl processing uses a
mixture of off-the-shelf software (mainly SNAP) and proprietary Python routines
[including proven machine learning algorithms).

Another example is this Primary Production map derived from Sentinel 3 data. PP is
defined as amount of organic carbon [grams] produced per square meter of surface
area each month, following the method published by Gwee (2018).

~Mean Primary Production Per Month - August 2022 s

Product delivery and co-creation

The service products are automatically delivered to the service portal built on Ellipsis.
This allows early viewing of the [preliminary) results and improvements based on user
feedback. Co-creation (or co-design) also improves user engagement.
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