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Water management in a changing climate -

WATERCLIMRISK 
New management tools and risk analysis of climate 

impacts on environmental toxicant leakage to water 
systems

Photo:  Linda Olin Reite NRK



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



What is polluted ground – a contaminated site? 

Contaminated soil: soil or bedrock where the concentration of substances
that are hazardous to health or the environment exceeds established norm 
values for contaminated soil, or other substances that are hazardous to 
health and the environment which, after a risk assessment, must be equated
with these.

Pollution control regulation §2-3 and Normative values for most sensitive 
area use, chapter 2, appendix 1

https://lovdata.no/dokument/SF/forskrift/2004-06-01-931/KAPITTEL_1-2
https://lovdata.no/dokument/SF/forskrift/2004-06-01-931/KAPITTEL_1-2-1


PBT/vPvB substances (environmental pollutants)
Substances that is persistant (P), bioaccumuate in food chains (B), and 
are toxic (T). They may spread over large distances. 

� Bisphenol A

� Phtalates

� PFOS/PFOA

� Siloxans

� Bromated flame retardents

� PCB

� Dioxin

� PAH

� Mercury, lead

Chemicals

Hazardous
substances for 

health or 
enviroment

PBT/vPvB

Pops
Heavy metals

PBT= persistent, bioaccumulative, toxic vPvB= very persistent, very bioaccumulative

«New» pollutants

Historical pollutants

Source: Miljøstatus



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!



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


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



How to assess risk for CC impacts on polluted sites? 

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

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


Results: a new story-map digital tool for spatial 
planners, environmental and water managers

Step 1
Identify and 
register new 
sites

Step 2
Polluted site 
and CC 
intersection 
assessment

Step 3
Consequence 
and 
vulnerability 
analysis

Step 4
Risk 
handling = 
climate 
change 
adaptation 
measures



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

22 
NEW INFORMATION BOXES ON POLLUTING  

ACTIVITIES/INDUSTRY



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

Source: Jan Ketil Rød



2. BLUESPOT MAPS (SURFACE WATER ACCUMULATION)

Source: Jan Ketil Rød



3. EROSION AFTER HEAVY RAIN FALL

Source: Jan Ketil Rød



How to identify polluted sites exposed to CC?

Polluted
ground

Intersected with 
hazard zones

- Flood
- Surge
- Landslide
- Surface water



An 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
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LOW           
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Exposure
(GF locations with different levels of pollution) 
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surge

X



Results: Visualizing of CC and polluted sites 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



Results: total polluted sites at risk in a municipality



Questions, tips, advices or comments? 

Please contact: Torunn Hønsi, WNRI tho@vestforsk.no

THANK YOU!

mailto:tho@vestforsk.no

