DPSIR

Defining Subsurface Environmental Issues:
An Attempt at DPSIR Model Application
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DPSIR?

« DPSIR Is a general framework for organizing
Information about state and causal relation of
the environment. The idea of the framework was
however originally derived from social studies
and only then widely applied internationally, In
particular for organizing systems of indicators in
the context of environment and, later,
sustainable development (Cities Environment
Reports on the Internet, CEROI).
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DPSIR

Driving forces of environmental change (e.g.
Industrial production)

Pressures on the environment (e.g. discharges of
waste water)

State of the environment (e.g. water quality in rivers
and lakes)

|mpacts on population, economy, ecosystems (e.g.
water unsuitable for drinking)

Response of the society (e.g. watershed protection)
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DPSIR Framework

- further improved by EEA (2000) to provide a more comprehensive approach
to analyze environmental problems

Drivers
e.g. urban/
Industrial activities,
Waste disposal

Response
e.g. reduce/ forbid
Waste disposal;
Environmental policy

A

Pressure
leakage of heavy
metals,
contaminants

Impact
e.g. reduction of

biodiversity and
function; health risk

State

e.g. groundwater
quality

Fig. 1. Example of DPSIR model on groundwater quality analysis
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DPSIR indicators (Example)

Drivers Pressures State Impact Response
Agricultural Leaching of pesticides, | Degradation of Reduction of Reduce amount of
practices herbicides groundwater quality biodiversity and fertilizers and toxic

function; health risk

substances used

Urban activities

Seeping of oil
products; leakage of
contaminants

Degradation of
groundwater quality

Reduction of
biodiversity and
function

Improvement of
waste treatment
techniques

Rise in water demand

Lower groundwater
levels

Decrease in water
supply

Ameliorate water
distribution; reduce

water consumption

Waste disposal

Direct introduction of
contaminants;

Degradation of
groundwater quality

Reduction of
biodiversity and
function; health risk

Better control of
waste disposal

Water extraction

Overexploitation;
saltwater intrusion

Changes in
physicochemical
conditions of GW

Decrease in water
supply

Policies to balance
water withdrawal and
recharge

Tourism

Additional water
demand; accumulation
of waste and sewage
in sensitive areas

Lower groundwater
levels;

Degradation of
groundwater quality

Decrease in water
supply; Endangering
quality of drinking
water

Decrease tourism
pressure in GW
sensitive areas
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DPSIR

DPSIR
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Table 1. Impact on GW quality from various sources of urban aquifer recharge
(UNEP, 2003)

Recharge source

Pollutants/ Pollution indicators

On-site sanitation systems

N,B, Cl, FC, DOC

On-site disposal/ leakage of
industrial waste water

HC, diverse industrial chemicals, N, B,
Cl, FC, DOC

Leaking sewers

N, B, CI, FC, SO4, diverse industrial
chemicals

Pluvial drainage from surface

N, Cl, FC, HC, DOC, diverse industrial
chemicals

Seepage from canals and

N, B, Cl, FC, SO4, DOC, diverse

rivers industrial chemicals
B boron

Cl chloride and salinity

DOC  dissolved organic carbon

FC faecal coliforms

HC hydrocarbon (fuels, oils and grease

N Nitrogen compounds (nitrate or ammonium)

SO4 sulphate
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