
Using Satellite Data to Assess 

Sensitive Habitats and the 

Pressures They Face

Satellite observations can reliably assess the state of the environment, its 
temporal and spatial variations, and the characteristics of marine areas. In this 
study we assess the usefulness of earth observations (EO) for evaluating the 
impacts of fish farming, and marine heat waves on marine habitats in the coastal 
waters of Finland (Baltic Sea). For describing eutrophication, we use EO-
derived chlorophyll-a and turbidity. For marine heat waves, we use multi-
resolution approach of sea surface temperatures (Fig 2).

The Natura 2000 protected areas 

network

• Protected areas covering Europe's most 

valuable and threatened species and 

habitats. 

• The largest coordinated network of 

protected areas in the world.

• Extending across all 27 EU Member 

States, both on land and at sea.

• Designated under the Birds and the 

Habitats Directives.

• In Finland there are 1866 Natura 2000 

areas, and they cover around 50000 km2.

(European Environment Agency)

.

Figure 4. EO turbidity shows good correspondence with field measured flow-
through data (yellow line in Fig 1) accompanied with water samples (analysed in 
laboratory). 

CRAI code: https://github.com/FREVA-CLINT/climatereconstructionAI

European Environment Agency: https://www.eea.europa.eu/themes/biodiversity/natura-2000/the-natura-

2000-protected-areas-network
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Figure 1. Flowthrough measurements, Sentinel-2 data and Natura 2000 areas in Isokari region in the coastal Finland at the 
Baltic sea. Measurements are done around a planned fish farm.

Figure 5. Syke has developed method to identify small vessels from Sentinel-2 
MSI observations. It will be used to assess the pressure of small vessels exert on 
Natura 2000 areas annually (Mäyrä et al. 2025).

Figure 2. We analyse the benefits of sea surface temperature (SST) observations in monitoring extreme temperatures and 
heatwaves in sensitive habitats. We apply multiresolution approach with 1km and 100m observations, Sentinel-3A&B 
SLSTR and Landsat-8/9 TIRS and TIRS-2, respectively. TIRSs, with 100m resolution, are advantageous in shallow and 
fragmented coastal areas, but have the shortcoming of sparse availability of observations. In contrast, SLSTRs observe 
daily. FMI utilized U-net architecture implemented in Climate Reconstruction AI (CRAI; Kadow et al. 2020) to fill in SLSTR 
observations near the coast by learning from TIRS observations. Some challenges remain as the results tend to be noisy 
on the points adjacent to the coast. The figure shows 2018-2024 average for near cloud free conditions for the month of 
August (number of images is quoted in parentheses).

Next, we will explore the Very high resolution (VHR) satellite 

data. Use of VHR images is especially advantageous near the 

shoreline, where the shortcomings of present open-source data 

with 10-20 m data exist. The cost-benefits and reliability of the 

information obtained through satellite observations are 

evaluated.

SALUPA project (2024-2025) is a collaboration between the 

Finnish Environment Institute (Syke), the Natural Resources 

Institute Finland (Luke), and the Finnish Meteorological Institute 

(FMI). It is funded by the European Maritime, Fisheries and 

Aquaculture Fund (EMFAF).

We thank project Kalavaltio for valuable field observations.

Figure 3. The Finnish Coastal Nutrient Load Model (FICOS; Lignell et 
al., 2025) is used to assess nutrient concentrations in sensitive 
areas under different hydrodynamic conditions. 

Left panel: Modelled total phosphorus in the 10 m surface layer 
(6th Aug 2020). Top panel: Daily concentrations of total 
phosphorus during Jun–Sep 2020 in two locations: near a fish farm 
(point 1) and in a protected area 5 km away (point 2).
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