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❑ Hydropower is one of the top renewable sources in Sweden

❑ Swedish hydropower produces about 40% of national electric energy

Background
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❑ Spatially distributed and temporally dynamic snow information 

are highly valuable for the hydropower sector 

▪ optimize production

▪ avoid water spillage

▪ ensure dam safety 

Background

❑ Accurate depiction of snow amount in the mountainous regions 

remains a big challenge

▪ lack of ground monitoring network 

▪ large spatial heterogeneity

▪ complex snow process
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Goal

❑ Use Artificial Intelligence (AI) and Internet-of-Things (IoT) for 

improving the estimation of snow water storage in Sweden from 

satellite observations

❑ Improve management of the hydropower sector, increase 

hydropower production, and enhance preparedness to extreme 

weather events
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Implementation

WP 1: Ground Truthing

WP 2: Satellite Observations 

for Snow Depth 

Characterization 

WP 3: AI for Improved 

Snow Depth and Dynamic 

Snow Density Estimation 

WP 4: AI based Satellite Snow Products 

WP 5: Snow Service Portal 

UU: Satellite observations, AI algorithms and snow product

MDU: IoT network, AI algorithms and snow portal prototype

VRF: Field measurements
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GEO 2023 Highlights
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Ground Truthing - GPR measurements

❑ Measurement system by Sweco

Norge

❑ 8 snow courses (in total 74 km) 

with terrain parameters 

representing the total catchment

❑ Snow depth and density 

measurements with 1 km 

equidistance

❑ The result has been used for 

correction of the inflow model prior 

to the spring flood forecasts
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Improved spring flood forecasts in Överuman
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Spring flood volume calculation improved 

with on average 1000 DU per year

- approx. 15 % of the total volume

(1 DU = 86400 m3)

Model result without snow correction

Model result with snow correction 
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Ground Truthing - Representative points

❑ Selected through analyses of GPR data

❑ Possibility to perform more measurements per winter

❑ Cost per survey approximately 1/10 of a GPR survey
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Ground Truthing - RTK positioning

RTK base station

Snow density measurements

RTK rover on snow mobile sled

Lantmäteriet Terrain Model grid 1+ 

based on the National Elevation model

Accuracy

±1 to 10 cm

Accuracy

±1 cm
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+

Up to now, 7 IoT snow monitoring stations have been set up in Överuman

• 2 above tree line

• 2 at tree line

• 3 below tree line

Ground Truthing - IoT Network
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Summary

❑ Unique snow ground truth

▪ Manual/GPR/RTK measurements

▪ Drone surveys

▪ IoT stations

❑ Collection of satellite signals sensitive to snow amount

❑ Benchmark of AI algorithms for snow depth estimation

Summary & Outlook 

Moving forward

❑ Expand mountain snow IoT monitoring network

❑ Produce a high-quality snow product 

❑ Prototype a snow service portal
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Thanks for your attention! 


