
Environment Agency staff undertake wetland
impact assessments for a variety of reasons
including groundwater abstraction and flood risk
management. This project set out to improve our
conceptual understanding of wetland systems, and
to review the appropriate methods and tools for
assessing anthropogenic impacts on wetlands. The
research includes freshwater wetlands and
floodplain areas, but excludes coastal areas.

There are three major steps for undertaking an
assessment: establishing an initial conceptual
understanding; testing and refining the conceptual
understanding; and predicting consequences of
hydrological impacts.

The conceptual understanding can be aided by a
simple 11-fold typology of wetland, based on
landscape location. This helps structure ideas and
identifies the possible ways in which water enters
and leaves the wetland (e.g. rainfall, evaporation,
groundwater discharge, surface outflow).

Developing a conceptual understanding is an
iterative process as knowledge of the site develops
through observations, monitoring, analysis and
numerical modelling.  At each iteration, current
conceptual understanding is tested by comparison
with available data.

Initial classification can be checked using a simple
tool, such as a water balance calculation of the
wetland. If the inputs and outputs balance (given a
change in storage within the wetland) then this
helps confirm the conceptual understanding. The
difficulty of measuring some water transfer

mechanisms means that inputs and outputs may
not always balance precisely: the water balance is
acceptable if the residual is within measurement
error.  If the imbalance is significant, conceptual
understanding may need to be revised.
As the conceptual understanding develops, it
needs to be tested using more complex tools and
more detailed data.  Complex tools include
surface flow hydraulic models, such as ISIS and
groundwater models, such as MODFLOW.
Criteria for selecting the right model include:

• Can the model represent impacts such as
abstraction?

• Can the model be configured to represent the
conceptual understanding of the wetland?

• Can the model predict relevant changes in the
wetland, such as soil water level?

• Are sufficient data available, or can they be
collected within the time and funding
constraints of the project?

Even if sites are likely to need a complex
numerical model, it is advisable to start with
simple tools. Time and money can be saved if the
assessment turns out not to need more complex
analysis.  This approach also enables data to be
quality assured.

Three levels of data collection are identified and
uncertainty is usually reduced as more information
is collected.

• A desk study: using topographical and
geological maps, and discussions with staff
who know the site.
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• A site visit: viewing the site, taking
photographs, talking to local people,
undertaking simple field investigations such as
soil augering

• Monitoring the site: using dip wells,
piezometers, ditch water level recorders,
making soil physical measurements, such as
hydraulic conductivity

Once an acceptable level of conceptual
understanding is reached, tools may be used to
predict, for example, changes in wetland water
level, for a given surface or groundwater
abstraction rate.

Recommendations for future work include:
• Developing procedures for assessing the

hydrological impact of wetlands;
• Applying a range of simple and complex

models to a set of wetlands where good data
exist;

• Producing a field manual for quantifying water
transfer mechanisms, including ease and cost
of application and reliability of results.

• Trialling the typology based on landscape
location and water transfer mechanisms using
examples of wetlands across England and
Wales to assess its utility for developing
conceptual understanding of wetland hydrology;

• Researching the impact of internal water
management within wetlands including
mitigation measures;

• Developing methods for incorporating short-
term records of wetland hydrology into a longer
perspective by comparing with longer term river
flow or groundwater data;

• Studying wetland evaporation, by: producing a
database of existing evaporation
measurements; developing guidelines for
estimating evaporation from different
instruments/data sets; and establishing new
measurement studies from wetlands not
previously monitored.
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