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Constructed wetlands (CWs) have been implemented in Sweden since 1990, and until
today about 12 000 – 15 000 hectares of wetlands have been constructed (Graversgaard et
al., 2020). Mostly, the aim is to reduce nutrient transport in agricultural landscapes to
rivers, streams and the Baltic and North Sea, and to increase biodiversity (Strand &
Weisner 2013). During these 30 years of wetland construction, the design of CWs has
continuously been modified and improved, in line with the raising awareness and
importance of ecosystem services provided by them, such as nitrogen and/or phosphorous
retention, biodiversity and peak flow reduction. Moreover, the development in CW
design also aimed at increasing management efficiency of CWs, essential for the longterm maintenance of CWs and their ecosystem services.
One of the latest innovations in CW design in Sweden is the construction of shallow
infiltration zones, often planted with alder (Alnus), adjacent to different CW types. One
such CW type is the Integrated Buffer Zone (IBZ) (Zak et al, 2018a, Zak et al, 2018b)
which is typically located in smaller drainage areas along streams. Another new
development is to connect infiltrations zones to traditional CW types. These innovations
have been incorporated in our ongoing research and conservation projects such as LIFEGoodstream (Strand et al., 2018). Results from our experimental IBZ facility (figure 1)
showed that the retention of nitrogen and phosphorous with adjacent infiltration zone
planted with trees can be as high as 50 % and 90 % respectively (unpublished data).

Figure 1. Part of the experimental IBZ in Sweden showing the inlet in the foreground and the
wetland part (to the right in the front) and the infiltration zone with planted trees (to the left in the
back).
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The new CW design is also aiming to increase the buffer capacity of wetlands, compared
to CWs fitted with only a traditional piped overflow system for high flows. In our
projects, we construct wetlands with a defined infiltration zone prior to the overflowoutlet, in order to delay the first phase of the peak flow. The first events of high flow
peaks are known to considerably contribute to particle transport and nutrient runoff
(mainly phosphorous) from arable land to the watercourses (Brendel et al., 2019). Hence,
the new wetland design represents a multifunctional approach, also reducing nutrient
runoff during initial high flows.

Figure 2. Newly established wetland in the project LIFE-Goodstream with a shallow infiltration zone
in the foreground (not yet planted with trees). The owerflow-outlet (to the right) is 20 cm higher than
the infiltration zone.

During the project LIFE-Goodstream (2015-2021) we have been implementing and modifying
CWs and IBZs in a drainage area approach, where 19 CWs and 12 IBZs have been constructed so
far. The first IBZs were constructed as “classical IBZ”, which are elongated wetlands

with infiltration zones, located parallel to a stream (figure 3).

Figure 3. "Classical IBZ”. At least 10 m wide with a 4 m wide drivable infiltration bank. Incoming
drainage pipes empty in the collecting dich (wetland part) separately. Usually, IBZs are temporally
flooded during rainy weather conditions
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Other designs such as the “Meander IBZ” (figure 4), the “Narrow IBZ” (figure 5) and the
“Ditch mouth IBZ” (figure 6) followed in order to adapt the IBZ approach to local
topographical and hydrological conditions. These IBZ solutions can serve as a source of
inspiration for the design of new CWs. For instance, the relatively small wetland part of
an IBZ can be scaled up to a larger waterbody, as well as the infiltration zone, which can
cover a reasonable area, hereby increasing the buffer capacity of the wetland.
Furthermore, these modifications can cost-efficiently be applied at established CWs and
improve the CWs ecosystem services.

Figure 4. "Meander IBZ”. Drainage pipes are connected, and the water is directed to a meander
bank or any other irregular infiltration bank

Figure 5. "Narrow IBZ”. A 4 m wide infiltration bank is placed downstream of the collecting ditch.
This design reduces the width of the IBZ to about 5 m.

Figure 6. "Ditch mouth IBZ”. Open ditches entering lakes or ponds through marshy shore are
divided into channels and the water infiltrated in the marshy shore zone.

The increased use of multifunctional wetlands as environmental tools in the future may
imply the need to further develop and improve the concept of CWs and buffer zones.
Particularly cost- and area-efficient designs will gain importance in order to reach

3

25-27 May 2020
SWS Europe Chapter Meeting in Wageningen, The Netherlands

environmental targets on both the national and European level, at the same time as
efficient food production must be secured in a changing climate.
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