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What is the problem?

Salting 
action 

Salt layer on 
road surface

Roadside 
exposure

Effects on road safety 
and accessibility

Environmental 
effects

Desired consequences for 
accidents and travel times

Undesired consequences 
for vegetation, soil, 

groundwater and health

Conflicting
Goals!
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Splash and
ploughing

Spray

Run-off
Groundwater transport

Wind

Background deposition

What is the problem?
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What is the problem?

Salt damaged vegetation:
symptoms:
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What is the problem?

Groundwater
pollution
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Driving force

Pressure

State
Impact

Response
DPSIR-system

Monitoring
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Monitoring

Driving force

Pressure

State
Impact

Response

Roadside 
exposure 

to salt
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Monitoring

Driving force

Pressure

State
Impact

Response

State of vegetation, ground water etc.
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Monitoring

Driving force

Pressure

State
Impact

Response
Impacts for: 
- human health,
- the public,
- land-owners,
- nature,
- etc.
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Indicators

Indicators used today in Sweden by the 
Swedish National Road Administration:

Number of water supplies… with a chloride
concentration exceeding 100 mg Cl L-1

Amount of salt used per km salted road 
adjusted to a standard winter
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Driving force

Pressure

State
Impact

Response

Number of water supplies… with a chloride
concentration exceeding 100 mg Cl L-1

State

Indicators
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So far, 
everything 
is OK!

…still not above 
limit value

Just a reflexion...
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Driving force

Pressure

State
Impact

Response

Pressure

Amount of salt used per km salted road 
adjusted to a standard winter

Indicators
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Salt use per catchment area
divided by amount of ground water
recharge…

(Thunqvist 2003)



Göran Blomqvist, Indicators for monitoring salt impacts

Young Researchers Seminar 2005

Indicators

Driving force

Pressure

State
Impact

Response
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 Water resources Vegetation Societal assets 
 
Driving forces 
(D) 

 
Traffic  
(average annual daily traffic, 
AADT) 

 
Traffic  
(AADT) 

 
Traffic  
(AADT) 

 
Pressure (P) 

 
Salt use 
(mg Cl per litre) 

 
Salt exposure 
(tonnes NaCl per km and 
winter) 

 
Salt exposure 
(tonnes NaCl per km 
and winter) 

 
State (S) 

 
Electric conductivity in water 
(dS/m) 
 
Salt concentration in water 
(mg Cl per litre) 

 
Salt concentration in foliage 
(% Cl in plant tissue, dry 
wt.) 

 
Visual appearance 
(km of road stretch with 
impaired scenery) 

 
Impacts (I) 

 
Contamination of water 
supplies (present or future) 
(number of wells affected) 

 
Stress 
(??) 

 
Impression 
(number of registered 
complaints; letters to the 
press) 
 

Responses (R) Salt-use restrictions 
(salt index) 
 
Protective installations 
(number of installations; 
length of roads with 
groundwater protection) 

Salt-use restrictions 
(salt index) 
 
Spray-suppression systems 
(number of installations; 
length of roads with spray-
suppression systems) 

Removal of dead trees 
(working time or cost 
spent) 

 

Suggestions for indicator development
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Thank You for your attention!

goran.blomqvist@vti.se

FINDING A BETTER WAY
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