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The new normal of water resources





● Understand the change dynamics of water resources in 

the Baltic Sea Basin with radar-based Technologies

● Understanding hydrological coastal and inland 

processes in the Baltic Sea Basin 

● Use the unexploited potential of InSAR to understand 

water changes

Motivation



Hydrogeodesy – The science that measures the Earth’s 

solid and aquatic surfaces to understand the occurrence, 

distribution, movement and properties of water.

● Global Navigation Satellite System (GNSS) 

● LIDAR 

● Satellite gravimetry (GRACE)  

● Interferometric Synthetic Aperture Radar (InSAR)



Objectives

● Changes in glacier surface

● Changes in lake water levels

● Ground subsidence due to drought or 

groundwater depletion

● Changes in sea ice bottom and extent

GIWA, 2004



InSAR- Advantages

Interferometric Synthetic Aperture Radar (InSAR) studies 

the change in the radar pulse signal to explain changes in 

ground and water surfaces…

● that are not easy to detect with equipment or observation

● at larger spatial scales

● at locations with difficult access

● inexpensive

● fast/avoids cumbersome data requests



Research questions

● Can variations in groundwater level ground level be 

detected by InSAR? 

● Is there a relationship between groundwater level and 

ground deformation in Southern Sweden?

● Are there different signals from climate/seasonal  

variability and groundwater withdrawal?
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Erlström et al. 2009
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120 Sentinel-1 (S1) data



● Groundwater level 

monitoring stations by 

SGU in Gotland

● Ground deformation 

map



Ground deformation

Focus groundwater stations





Patterns and relationships of deformation
/ground water levels



● Potential of using InSAR to understand changes to 

groundwater resources in Sweden

● Elastic hydrogeological relationships

● InSAR, a tool to study water resources in the Baltic Sea 

Basin

● Combination with other hydrogeodetical tools +++

Conclusions


