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Science to address multiple causes of N
pollution from source to sea

Brian Kronvang, Aarhus University, Denmark
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World best in N-management: Land based N emissions to
coastal waters in Denmark reduced with ca. 50% since 1990.

National rules regulating point source emissions and
agricultural N utilization (Six national Nutrient Action Plans).

25 Years of Monitoring: The
backbone in N management !
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Detailed and integrated monitoring in 5 small

agricultural catchments (5-15 km?). Sources, Sinks,

TrengsaPagessas
Measuring programme:
> root zone water, 1 m (32 sites)
» drainage water (7 sites) | ,
»  upper-groundwater 1.5-5 n (100 2 Y
sites) _‘ AN Y C
»  streams (5 sites)
| Linking field level
agricultural practice and
_ _ _ N leaching from root
S Annual interviews with sone to streams
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Annual N surplus and annual N loading from diffuse
sources (hormalized) from 10 catchments — 1990-2010
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New national consensus model (3D MIKE SHE 0.5x0.5 km
with particle tracing coupled with leaching and MIKE11
surface water models) (Developed 2013-15):

All sources and N reduction/retention in groundwater and
\\
Annual: 1990-201
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» Focus In Denmark is
now towards targeted
regulations, according
to local N retention
(reduction)
conditions.

> A map of N retention
(reduction) in DK has
been developed In
2015 utilizing the
national concensus N-
model (scale: 1500
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FarmAC — Farm C and N model — can describe
consequences of mitigation for arable farming systems
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Fixation Storage
Fertiliser losses
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& cdit Mar 1t Parameters: Subbasin 8, Land Use AGRL, Soil DK3018, Slope 0-2 [E=SE
General Parameters | Operations | HRU Irfo |

Year : |Month |Day |Operation | Crop -
» 3 3 15 Fertilizer application (null)
B 3 3 16 Tillage operation {rull)
3 4 2 Fertilizer application (null}
Add Operation 3 4 2 Fertilizer application (null) E|
3 4 4 Flant’begin. growing se DKBA
3 5 1 Fertilizer application (null}
Delete Operation 3 8 15 Harvest and kill cperati  (null)
3 9 18 Tillage operation (null)
Edit Operation 3 ] 20 Plan.tlfbegin. gr.owi.ng se DKW Save Scheduls
4 3 15 Fertilizer apolication (null

DK=SWAT
catchment model =

Extend Parameter Edits Selected HRUs
Bxdend ALL MGT General Parameters Subbasins Land Use Soils

Cancel Edits Extend Management Operations

Extend Edis to Curent HRU Siope

Extend Edits to All HRUS
Extend Edits to Selected HRUS

0 25 50 100
Kilometers

.

Fertilizer Eertilizer



Department of Bioscience

New targeted management of agricultural production:
Needs for new mitigation Measures — current research on several technologies

AN\VESST

Existing watercourse

EnglneerecﬁBS

"R

~ 2 Tk, W,
R
D .
-~
7

ot ng waroours& ; R L, Ul

, \
n“’“‘# ’N&-’M'ﬁ‘ “'H“\ .
sl 5%

ablishdd buffe an:.u-l.ro‘l ree

Recommendations from the Policy-5cience Working Group on B E R t h
Reducing nutrient emissions from Agriculture in NW European Catchments U e C

to DG Environment, DG Agriculture and DG Research
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A national research alliance: Studying the
. . ANImMark
components of Danish nitrogen landscap &z 'fiance

Research components:

RC1 NATIONAL N-MODEL
air, NHs

i biodiversity
waste /1_5\
1\ « products

Thank you for your attention www.dNmark.org
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