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IES is a privately-established research and innovation institution. 
We are a multi-disciplinary team of specialists in ecology, limnology, forestry, agriculture, 
chemistry, physics, technologies, and innovation management who apply EO and RS to 
develop data-based solutions in their particular fields of expertise.

Key focus areas
- Data-based Environmental Solutions
- Earth Observation / Remote Sensing

Institute for Environmental Solutions - overview

IES is located near airfield

ARSENAL –
multi-sensor constellation



Sentinel-2 optical

Sentinel-1 radar

Frequency of data acquisition:
- Once every 5 days with Sentinel-2 optical
- Once every 6 days with Sentinel-1 radar

Sentinel satellites
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ARSENAL 1 m/pix vs 0,1 m/pix



Drone data (< 1 cm/pix)



Case study: cross-check of agricultural land use

The pilot study in cooperation with the Rural Support service was performed in autumn 2017 
covering 17% of the territory of Latvia. Its objective was cross-checking of declared 
agricultural land use types (including permanent and cultivated grasslands) using both 
Sentinel-2 optical and Sentinel-1 radar data.

Dominant agricultural land use/crop types



Case study: cross-check of agricultural land use

Dominant agricultural land use/crop types
Confusion matrix for dominant agricultural land use/crop types using S2 data
(May 5 and Aug 30, 2017).



Case study: cross-check of agricultural land use

Dominant agricultural land use/crop types Confusion matrix for dominant agricultural land use/crop types using S1 data (RON 160)



Case study: cross-check of agricultural land use

Dominant agricultural land use/crop types Confusion matrix for dominant agricultural land use/crop types using combined S1&S2 approach.



Case study: cross-check of agricultural land use

Dominant agricultural land use/crop types Confusion matrix for dominant agricultural land use/crop types using combined S1&S2 approach.
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Case study: cross-check of agricultural land use



Monitoring of ploughing eventsCesis municipality: Sentinel-2 true colour

Ploughing events occur as sudden disturbance in grasslands. 

Sentinel-1 backscatter based algorithm for detection of ploughing events

Bare land
probability
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Detection of management activities in grasslands 
(ploughing events)



Detection of management activities in grasslands 
(moving and ploughing events)

Voormansik, K., Zalite, K., Sünter, I., Tamm, T., Koppel, K., Verro, T., Brauns, A., Jakovels, D. and Praks, J., 2020. Separability of mowing and 
ploughing events on short temporal baseline Sentinel-1 coherence time series. Remote Sensing, 12(22), p.3784.



Detection of invasive species Heraclum sosnowskyi

Heracleum sosnowskyi (Sosnowsky’s hogweed) is an invasive species that should be regularly 
controlled in order to limit its further spread.
Detection of hogweed presence in open areas (e.g., grasslands) was demonstrated with >90% 
producer’s accuracy using temporal Sentinel-2 spectral data and SVM-based classification 
model. Approach is limited to open areas and stand size comparable to pixel size (20x20 m).

Heracleum sosnowskyi in Cesis pilot territory

Detection of Heracleum sosnowskyi in Cesis pilot territory 
using temporal Sentinel-2 spectral data

Combined result from 2015-2017 showing
permanent Heracleum sosnowksyi areas



Forest monitoring (yearly)



Forest monitoring (towards weekly)



Forest monitoring (towards weekly)



Forest monitoring (towards weekly) – the dilemma
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Greenness mapping
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Greenness trend
2016-2020

NDVI trend



NDVI trend

Land surface temperature (K)

Greenness trend
2016-2020



Greenness of cadastral units 2020
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Greenness changes within cadastral units 2016-2020 
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Greenness changes 2018 – 2021
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Greenness changes 2018 – 2021
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Data Model Result

Lake Burtnieks

1…4 Sentinel-2 satellite data 
acquisitions per month

Chlorophyll-a concentration is used for assessment of lake water 
quality status

Chlorophyll-a 
concentration 

assessment from 
spectral data

SentiLake - Lake water quality monitoring
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SentiLake - lake water quality monitoring



SentiRice – support tool for sustainability certification of rice fields
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Karjeri Cēsu apkaimēSentiCheck – monitoring of mining sites
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