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Description
Small riparian wetlands inserted in agricultural landscapes are often neglected in national and
regional wetland inventories. These areas are small, located in the bottomlands of the
headwater catchments, scattered in the rural landscape. They are often considered as
controversial wetlands. They are the inescapable interfaces between groundwater-of which
they are the diffuse outlet - and the superficial water body of river systems. They are also in
these agricultural landscapes, the interface between the cultivated hillslopes and plateaux and
the river system.
The awareness of the wetlands functional role is increasing in parallel with their progressive
disappearing in intensive farming landscapes. The difficulty with integrating wetlands in
management is exemplified with the European Water Framework Directive (EU, 2000),
where wetlands are not recognised as water bodies, but have to be included either in the
groundwater bodies or in the surface water bodies (WFD, 2003).
These wetlands may be seen as areas buffering the water quality against the degradation due
to diffuse source pollutions (Viaud et al., 2004). They are key areas for environmental
challenges related to water protection (Blackwell et al., 2002). It is precisely because they are
scattered in the landscapes and thus with a maximised length of contact with the agricultural
zones producing the diffuse pollution, that they are able to play with efficiency this buffer
function.
Rationale, mechanism of action
Their narrow width is moreover completely adapted to a function of biogeochemical buffer
(Mitsch and Gosselink, 1993): Sabater et al. (2003) and Beaujouan et al. (2002) demonstrate
for nitrogen that the length of contact between the wet zone and the zone of contribution of
nitrate (the cultivated hillslope) -and not the surface of the wetland- is the factor driving the
efficiency of the wetland buffer for nitrogen abatement.
The water feeding the wetlands comes from hillslope and ground water which are
often rich in nitrate. Three conditions are required for the denitrification: income nitrate
fluxes; availability of C (heterotrophic activity of the bacteria); anoxic conditions; biological
activity of specific bacteria regarding to the denitrification processes. Other factors are
involved: temp > 4°; a little acidic pH. These conditions depend on the season and the
hillslope conditions as well micro-local conditions. These conditions are better in the first
meter of the wetland, in the few 20- 40 cm in depth (organic matter).
The N removal can also be due to the N uptake from the vegetation, therefore the
management of the riparian wetland. The decrease in N concentration is also due to the
dilution (no fertilization, surface runoff).
The situation is different for phosphorus. Individual wetlands may me source or sinks
for P. Generally wetlands are sinks for particulate P but tend to release some dissolved P and
the balance input-ouput depend on their characteristics, shapes, landscape positions etc. Some
of them are saturated. At the landscape level, natural wetlands seem to be globally a
significant sink for total-phosphorus from land surfaces. Effect seems to be related to their
number and total surface area. Consequently the really narrow riparian wetlands may not be
good sinks.

Applicability
Management could be recommended to improve these conditions: increase direct incoming
fluxes from the hillslope to the wetlands (i.e. redirect drainage water for example); control
stream water discharge to increase residence time, decrease spatial variability of the fluxes
and decrease flow velocity within the wetlands (i.e. stream management).
See also factsheet : “constructed wetlands” ( categorie : “measures in surface water”
reference UK44 Establish and maintain artificial (constructed) wetlands)
Effectiveness, including uncertainties
Despite a real denitrification in riparian wetlands, their effect on N removal remains low and
highly variable, and is limited to medium events which allow sufficient residence time for
denitrification; boundaries of the wetland; high heterogeneity of water flow in wetlands which
avoid the site where denitrification could be increase.
The processes described for field margin (factsheets 7.4) can also act in riparian
wetlands. But due to anoxic conditions which tend to increase organic matter mineralization,
uncertainties exist on P, metals, and pesticide becoming. P, Cu, Zn can be released. Whatever
they are P transformers. The biotransformations of pesticides can be stopped.
Thus, if the preservation of the wetlands is positive anyway and act as buffer, their
management and the changes of state due to the practices applied have to consider these
uncertainties.
Time frame
Time is due to their inventory and assessment of their function. Numerous papers describe
how to do that (see Merot et al. (2006) for a review).
Environmental side-effects / pollution swapping, e.g.
The major pollution swapping is on atmosphere. The denitrification can increase N oxide gas
emission, due to an incomplete denitrification process. The N oxide gas emissions in catchments are mainly due to the bottom wetness domain in the catchment. Therefore, management
or practices applied can have side-effects. It has been mentioned that high inputs of NO3 can
increase P release from wetlands.
Otherwise wetlands present a specific wildlife, a heritage value which is may conflict with the
change of state related to their management as buffers.
Relevance, potential for targeting, administrative handling, control
Delineation is easy, both DEM or remote sensing can be used.
Costs: investment, labor
1. Inventory requires a moderate investment (DEM, soil mapping and field survey)
2. Management (stream discharge control, etc.) requires a moderate investment.
3. Protection from livestock can require some investments ( cf factsheets 7.2)
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