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CONTAMINATED SITES AT RISK
A GIS-based identification and assessment of possible
increased pollution and reduced water quality due to 

climate change



THE BACKDROP



Worst case climate scenario at 2100....

Figure from: report, Data souce: Hisdal et al. (2017b). 

MORE HEAVY RAINFALLS

SEA LEVEL RISE AND MORE
STORM SURGES

MORE LANDSLIDES

MORE FLOODING

MORE DROUGHTS AND WILD FIRES

https://www.vestforsk.no/sites/default/files/2019-02/Rapport%202018%2014%20Oppdatering%20av%20kunnskap%20om%20konsekvenser%20av%20klimaendringer%20i%20Norge%201812.pdf


Status polluted sites in Norway

Level of contamination Number (pr. 04.09.22)

1 - Little/no pollution 1579

2 - Acceptable at present area/recipient location 5768

3 - Not acceptable – need for measures 1012

X - Suspected pollution 4192

Source: https://grunnforurensning.miljodirektoratet.no/

https://grunnforurensning.miljodirektoratet.no/


Chemical status of river basins in Norway

Number Percent

Undefined 29821 92,1 %

Good 1503 4,6 %

Poor 1065 3,3 %

Over 92 % 
is not classified!



LANDSLIDES (+ quick clay)
• Increased mass transport from polluted sites to water bodies

EXTREME RAINFALL, PLUVIAL FLOODING 
• Mobilize contaminants from polluted sites into rivers, lakes and sea
• Increase contaminant run-off from roads, buildings and city surfaces

RIVER FLOODING, STORM SURGE (+ SLR)
• Elevated ground water level mobilize pollutants
• Increased resuspension of river sediments
• Wave induced erosion of river based landfills and contaminated sites

CC impacts on contaminant dispersion from land 
to water bodies



THE MISSION 
(IMPOSSIBLE?)



Improve cross-sectorial local/regional 
management

Pollution prevention governance

Water management

Climate change adaptation

INCREASE 
KNOWLEDGE

INCREASE 
CROSS-

DISIPLINE
COLLABORATION

GIVE NEW 
TOOLS TO 

HELP MANAGE 
THE TASKS



Co-produce new digital tools to assist local 
pollution mapping and ROS  analysis



Simplified qualitatively risk and vulnerability
analysis

Source: https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-adaptation/

BASED ON THE IPCC FRAMEWORK: 

HAZARD
Heavy rainfall, storm surge, 

pluvial flood, landslides, 
erosion

VULNERABILITY
Suseptiability for 

tox.effects, and avoid
prevent damage to 

nature, animals and 
humans

EXPOSURE
Polluted sites

RISK

Foredragsholdernotater
Presentasjonsnotater



https://www.ipcc.ch/report/managing-the-risks-of-extreme-events-and-disasters-to-advance-climate-change-adaptation/


Risk analysis bow tie diagram
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Broad involvement of public user partners:

IN THREE RIVER BASIN AREAS : 

MID REGION: ORKLA RBA– County Governor of Trøndelag, 
Trøndelag County Council, municipalities of Tynset, 
Oppdal, Rennebu og Orkland

 SOUTH-EAST REGION: AULI RBA- County Governor of
Vestfold and Telemark, Vestfold og Telemark County 
Council, Tønsberg og Larvik municipalities.  

WEST REGION: YTRE SOGN RBA – County Governor of
Vestland, Vestland County Council, municipalities of
Sogndal, Vik, Høyanger, Gulen and Solund.

ASSOCIATED EXPERT GROUP:  NVE, NIVA, NGI, CG Vestland 
(NEA (Mdir) and DSB was also invited)



THE SOLUTION
(SO FAR....)



Developed a story-map digital tool for spatial 
planners, environmental and water managers

Step 1
Identify 
and 
register 
new 
polluted 
sites in GF

Step 2
Get an 
overview 
over total 
polluted 
sites 
registration
s in GF for 
your RB 
region/mu
nicipality

Step 3
How will 
different CC 
impact 
factors 
intersect 
with the 
contaminated
locations?

Step 4
Can 
pollution be 
spread and 
possible 
impact 
vulnarable 
nature, 
species, eco 
system 
services, 
humans?  

Step 5
What 
measures 
and CC 
adaptations 
may help 
managing 
the risk?



Step 1: New digital tool to assist local identication
and mapping of polluted sites

22 
NEW INFORMATION BOXES ON POLLUTING  

ACTIVITIES/INDUSTRY



Step 2: get overview of polluted sites

Ex. OSLO: 

104 category 3 

127 category X

1162 category 2 

226 category 1



Step 3: developed new wms maps for climate impact drivers
1. PLUVIAL FLOODING (NEW WATERWAYS AFTER HEAVY RAINFALL)



Step 3: identifying polluted sites exposed to CC 
impacts

Polluted
ground

Intersected with 
hazard zones

- Flood
- Surge
- Landslide
- Surface water



Step 3: intersection analysis of different GIS data

1. Storm surge
▸20/200/1000 year

2. Riverflooding
▸10/20/50/100/200/1000/ 

aktsomhetskart

3. Pluvial flooding
Length of drainage lines

4. Landslides
▸500/1000/5000
▸Quick clay

HIGH

MEDIUM

LOW           
1

2

3

Exposure
(GF locations with different levels of pollution) 

Climate
hazardsex. Storm

surge

X
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Dashboard idea: a tool for visualizing intersections

Skred

Stormflo

Flom

Overvann

RED COLOUR (5 KM SQUARE AREAS) = Intersection between one CC impact factor and one polluted site in category 3 



Pluvial Flood

River Flood

Storm surge

Landslide

ØVERLAND LANDFILL IN 
HASLUM



DRAMMEN 
HARBOUR
Brakerøya wood impregnation work
Lierstranda landfill
Lier habour
Statoil tank storage facility
Nøsted industry

Kvikkleire
Stormflo
Overvann

Stormflo
Elveflom
Overvann

Stormflo

Pluvial Flood

River Flood

Storm surge

Landslide





Questions, tips, advices or comments? 

Please contact: Torunn Hønsi, WNRI tho@vestforsk.no or 
Jan Ketil Rød, NTNU Dep.of Geography, jan.rod@ntnu.no

THANK YOU FOR YOUR ATTENTION!

mailto:tho@vestforsk.no
mailto:jan.rod@ntnu.no
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