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Background / Motivation

« The Norwegian coastline , excluding Svalbard, is ca 103 000
km long with 2300 WB
e Norway has 450 000-1 milj lakes and 18 of those are larger
than 50 km2, 6000 that needs to be classified
e This is one of the motivations for developing the use of
remote sensing data for water quality in relation to the WFD STOE it
 Data from Sentinel 2 and Sentinel 3 provides better surface il
coverage and temporal resolution -> that can contribute |
with additional data to the in situ monitoring programme or
with data for un monitored WBs Heroon,
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1. To develop and improve the methods for using satellite data ‘
to calculate the concentration of chlorophyll-a and other )A”y"fj°fdé?

.

water quality parameters, such as turbidity, Secchi Disc Depth o s e W e
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2. Develop a system for operational and quality assured data processing, operated on an IT-
platform that can be hosted on a private or public cloud, and that can be used for ecological
status classification with the goal of implementation during the assessment period 2025-2027

Quality control

rodick Pixel identification Water quality retrieval Ler' =
EHIETSAL Data Store i Atmospheric correction product
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Product sources Download area Pre-processing WQ processing Post-processing
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How is this to be achieved?

* Close contact between Norwegian Environment
Agency (NEA) and the contractors

Different work packages with 3 core focuses;

* Final products, algorithms, validation etc.

* Implementation of a new data type into the National and regional/local
water quality assessment system and practices through regular workshops

each quarter

NI Service provision/Technical solutions
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Validation, algorithms, and final products

e In situ WQ data from 76 coastal stations 2016-2023
* Chl a, SD, turbidity, TSM

e In situ WQ data from 27 lake stations been 2016-2023
» Chl a, SD, turbidity, colour

e Sentinel-3 processing chain

« Atmospheric correction and in-water retrieval algorithms
applied:
+ Five Chl a alternatives included
* Four SDD alternatives included
« Sentinel-2 processing chain
C2X-complex, C2RCC, C2X atmospheric correction and in-
water retrieval algorithms applied

* One Chl and one SDD alternative included

NIV~




11th Nordic WFD Conference 25 - 26 September 2024, 30
The City of Gothenburg, Sweden - Hotel Riverton

2.54 Steilene

[
o
L

Breiangen

Validation selection

Hvitsten

Baste  Fepgendal
Jomfrulandsrenna

cHAEIRAER
Brewksﬂg‘%ﬁﬁﬂah

Chl-a average (pg/l)
=
w

=
o
|

e 10 coastal water bodies and 10 lake water bodies

3.0

2.5

[
o
L

Setsd
St'aum;ff\al\rrﬁgss

Chl-a average (pg/l)
=
w

was selected as a first round L

 Selection based on;

104 Ullsfiorden
Sarflorden ytre
Topdalsfijorden Skrova KongsbaliHkkpeset
0.5 1
T 0.0 T T T T T T
14 1 4 6 8 10 12 14
Secchi Depth (m) Secchi Depth (m)
Chi-a
Akersvannet
Pstensigranagher

* Available in situ data
 Range in Chl-a, Secchi depth, Colour (CDOM)

* Relationship between Chl-a and Secchi depth + in
lakes

« Water body/Lake size and depth 04

* Inclusion of different water types
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Products to use in the upcoming classifications
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Secchi depth, sheltered coast
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Coastal/mixed type - Sentinel 2
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Lakes categorized based on Colour (CDOM) ‘|
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For the more humic lakes (Farge (mg Pt/l) = 40+) the results are inconclusive: g
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Lakes categorized based on Colour (CDOM)
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Next steps 2024 and 2025

« Automatic algorithm selection based on water types per pixel
« Example products for water quality assessments

e Scale-up and roll-out plans for the system

 Cost estimates

Chl-a average stations

Status average

S3 In-situ stations
Lake pgl’  StDev gl  StDev S3 In-situ
Mjgsa, Skreia 3.03 0.98 2.44 0.51 Good Good
Gjende 1.19 0.41 1.17 0.34
Selbusjgen 3.07 1.72 0.96 0.19
Rgssvatnet 1.54 0.34 0.34 0.03
Snésavatnet 570 091 094 020
Femunden 6.49 2.01 0.70 0.18
Mijgsa other monitoring stations
Brgttum 3.21 1.11 Good
Furnesfiorden 3.49 1.79 Good
Kise 2.39 0.92 Good

« Prioritizing of satellite-based monitoring intensity for different water bodies

« Training for regional and local water managers at County and Municipality level

(Stadsforvaltaren)
 Implementation of the system
 Continuous product improvements and evaluation etc.
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