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Background
Vegetated riparian buffer zones are a widely recommended best management practice in agriculture for protecting surface and coastal
waters from diffuse nutrient pollution. Building on the EU funded research project NitroEurope (NEU; www.NitroEurope.eu), this study
concentrates on the mitigation of nitrogen pollution in surface and groundwater, using riparian buffer zones for biomass production. The
objectives are to map suitable areas for buffer implementation across the six NEU study landscapes, model tentative N-loss mitigation,
calculate biomass production potential and economic viability and visualize the resulting landscape changes. Following the Millennium
Ecosystem Assessment (MEA), the ecosystem services in focus are a combination of provisioning (biomass production), regulating (water
quality conservation and flood protection) and cultural (landscape aesthetics).

Ecosystem services
• Three-zone buffers can provide livestock
forage, biogas feedstock, energy grasses
and woodchips as well as timber for
fuelwood, pulpwood or sawlogs
• Close to 100% nitrate removal in runoff
trough denitrification and plant uptake
with >100kg NO3- ha-1 immoblised in woody
biomass. Catchment response flashiness
after heavy rainfall events is reduced
• Buffers have a more natural look than
bioenergy plantations and can enhance
landscape aesthetics by adding structural
elements to homogenous agricultural areas
See upcoming paper in Biomass & Bioenergy:
Bioenergy landscapes with buffers for biomass
in temperate Europe

Landscape
Northern Jutland, Denmark. Intensive
agricultural area with cattle and pig
production, low plateau with some
shallow valleys in the catchment of
Denmark’s longest river, Gudenå

Buffer placement factors
Streams, subcatchments, land
ownership, protected areas, access
Soil types, land use
Slope, hydrology, drainage

Buffer design
Drains broken in a ditch to create seapage and overflow into
three-zone buffer: 3m reed canary grass (phalaris
arundinacea), 6m short rotation forestry with gray alder
(alnus incana), brink protection with a row of red alder (alnus
glutinosa) along stream. Design developed in collaboration
with farmer and entrepreneur to meet production aim.

Visualization
Use of visualization techniques to give
farmers an impression of the landscape
changes with option of design alterations.
Also used to acquire trial site permission
from municipality

Ground truthing
Establishment of 0.2 ha demonstration site May 2011
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