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Stormwater research at LTU
 Stormwater Pollution:

Sources & transport
 Stormwater quality treatment
 Retention & climate change adaptation
 Snow management
 Sampling methods
 Multi-functional BGI
 Modeling: stormwater 

transport & quality
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Stormwater management – winter considerations

 What are the conditions we have to deal with?

 How do stormwater management facilities perform?

 Do we have to adapt them to these conditions?
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Stormwater & snowmelt quality
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What to do?
 Understand the site / climate specific challenges, 

incl. seasonal variations!

 Understand how stormwater control measures (SCM) / blue
green infrastructure (BGI) are impacted by these.

 Adapt BGI / SCM according to these challenges.
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Winter BGI
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Winter BGI
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Green roofs: 
vegetation survey

Kiruna ( n=12) Luleå (n=5) Umeå (n=24)
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Green roofs: 
vegetation survey
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Bioretention
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Winter performance:
• cold temperatures
• Lab experiment

Biofilters at 
2, 7 and 20 °C

Bioretention
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Phosphorus Nitrogen

Bioretention
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Bioretention
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Winter performance:
• Impact of road salt
• Field test

Bioretention
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Filter Material

Tirpak et al 2021

Lower percentage of fines in cold climate (e.g. “LTU”) to 
avoid freezing pore water
Compromise between treatment and infiltration

Bioretention
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Adapted management
Example: Infiltration facilities
Challenge: clogging
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Blue green white infrastructure

Importance during annual cycle
Jan Feb Mar Apr May Jun Jul Aug Sep Okt Nov Dec
Winter Spring Summer Autum Winter

snow melt

Blue Structure ++ +++ +++ ++ ++ ++ ++ +

Green Structure + ++ +++ +++ ++ +

White Structure +++ +++ +++ ++ + + + ++ +++
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Blue green white infrastructure
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Blue green white infrastructure
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Blue green white infrastructure

Example: City of Gällivare, Northern Sweden
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Blue green white infrastructure
or

Blue green brown/grey infrastructure

Blue green white infrastructure
or

Blue green brown/grey infrastructure
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What to do?
 Understand the site / climate specific challenges, 

incl. seasonal variations!

 Understand how stormwater control measures (SCM) / blue
green infrastructure (BGI) are impacted by these.

 Adapt BGI / SCM according to these challenges.

It’s sometimes challenging, we need more knowledge.
But it’s possible!
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