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What do we do with Sentinels in 
Finland with respect to our water 
quality monitoring?

• Finland puts a lot of effort in developing automated 
water quality monitoring.

• Highly motivated by directive reporting obligations.

• Main components are 

• Earth observations

• automated measurement stations 

• modelling and data fusion

Sentinels are a piece of art. And really practical in daily monitoring.



In Finland, the obligations 
set by WFD* are extensive 

• Fragmented coastline, thousands of islands 

• about 4500 lake and more than 250 coastal water 
bodies. 

• Cost-efficient and automated methods for water quality 
monitoring are of high importance.

•Finnish waters are an extreme testbed for EO algorithms

• Large range of optically complex waters - absorption 
dominated humic waters (extreme Case II) to turbid 
estuaries. 

WFD = Water framework directive



EO services for Water Quality at SYKE

TARKKA      syke.fi/TARKKA/en

 Open service: Water quality products over Finnish 
lakes and the Baltic Sea

 Used by authorities, media and citizens

STATUS 

 Numerical and aggregated water quality data for the 
water bodies

 For Finnish Environmental Authorities (regional and 
SYKE)

http://syke.fi/TARKKA/en


ESA Copernicus Sentinel Data, SYKE

USGS/NASA Landsat Program, SYKE

Upwelling of cold water in Hailuoto

Dredging event near Rauma
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STATUS: Numerical and aggregated information for 
environmental authorities

Lake Lappajärvi, Earth 

Observation and in situ sample 

distributions and time series

STATUS covers: 87% of the lake area and almost all coastal;
44% of Finnish lake water bodies



The relevant boundary with regard to the target of the WFD: if a water body 

does not meet this target -> 

WFD requires that the Member State initiates water-protection measures to 

improve its condition.

82% at the same side of the 

target boundary. 

16% 

2%

WFD chl-a status by EO and station sampling is the same: 54% 

WFD status defined by EO ends up in better status than by station 
sampling: 38% 

EO & station sampling based status assessment in Finnish lakes

54%
38%

8%

1513Cases

3rd WFD 2019

EO and station sampling at the threshold between chl-a status 

‘good’ and ‘moderate’ status?



EO based aCDOM as model input: ESA Baltic+ SeaLaBio

Monthly CDOM values estimated from S2  nearby the 

river discharge points

Improved knowledge about the light climate especially in coastal 

areas & link it to carbon cycle

ERGOM

model

www.syke.fi/projects/BalticSeaLaBio

http://www.syke.fi/projects/BalticSeaLaBio


Seasons of an arctic river (Tenojoki, Tana river)  

Sentinel-2, 2020-06-13

Turbidity and  water temperature in springTurbidity in early summerSnow melt to spring floods and then later in the summer almost dry river

ARWAT II, Arctic Monitoring and Assessment 

Programme (AMAP)

Ministry for Foreign Affairs of Finland, Ministry 

of Environment and SYKE.

Vesa 

Keto



Summary of EO WQ services in Finland

 TARKKA and STATUS services utilize Copernicus and are already integrated in national WFD work 

and daily monitoring

 EO is a powerful tool & already in use for environmental monitoring, e.g. algae blooms, surface 

temperatures, dredging, riverine impacts, floods.

Sentinels for the society? 
Finnish media likes TARKKA and Copernicus



http://syke.fi/TARKKA/en

Contact : eotuki.syke@ymparisto.fi

Follow us on twitter: twitter.com/SYKE_EO

http://syke.fi/TARKKA/en
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