Joint Research Centre

EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

Modelling nutrient fate from
agriculture: an integrated framework

Bouraoui F., Grizzetti B., Mulligan D, Galbiati L.

Zurich July 13-15 2005 /\/Q/S Soil and Waste Unit

International Swat Conference



EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre Fr' amewo r'k 0 f F A TE

Europe-wide Harmonized
Geographical Database “Is

Policy Questions:

*Nitrate Directive

‘Water framework
directive

Assessment procedures
(nested approach) STAT > SWAT > EPIC
\ ; 2 BV
‘Environmental y .
indicators - IRENA |

*The Soil Thematic
Strategy

Scenario analysis

(agricultural practices)

Joint Research Centre

Policy Support

7

| Results, reports, maps, |
recommendations )

oSl
VY Sail and Waste Unit

Institute fol

tute for
Environment and .
Sustainability




EUROPEAN COMMISSION

Joint Research Centre

L]
DIRECTORATE-GENERAL [ /\/Q’S Digital Elevation Model
J0|nt Hesearch Centre Soil & Waste Unit m:r'-.:'...“‘ Elevation
o (m)
[ ]1-200
European DEM ao-s0
[ ] 500-1,000
[ 1,000 - 1,500
Digital Elevation Model
o I 502000
.| Data Source: S\WJ - JRC - > 2000

‘Source: CCM SWU- JRC
(Catchment characterisation and modelling

DEM 250 m x 250 m

. L - > ¢ "Bl -
J § =k . = = 08
r g ) = — o el
; y | A 7a N
. ¥ — Y
L 1 T P ?

e.g."o Valley - basin delineation /\/Q/S SO|| and WaSte Unlt

Institute for

Environment and .
Sustainability




Joint Research Centre

EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

River and catchments
Database
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From Landcover to Landuse

*CORINE landcover 100 m x 100 m grid

(COoRdinate INformation on the Environment)

Land cover classes
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*44 landcover classes for 1990 and 2000
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Atmospheric Deposition

-Source: EMEP

‘Data derived from the Precipitation Chemistry
Database of the Co-operative Programme for
the Monitoring and Evaluation of the Long-
Range Transmission of Air Pollutants in Europe

*The data are based on the Eulerian acid
deposition model available on a 50 km x 50 km
EMEP grid
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Population Density

‘Population density GISCO - cmec91/01

1991 and 2001 go pulation density linked to
comune (NUTS 5) polygons
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The STAT model

MODELLING TOOLS

The process-based models

Model Type Statistical model Process-based model
Data e DEM & river network o DEM & river network
requirement « Diffuse and point sources « Soil map + soil characteristics

¢ Rainfall

Annual water flow and water quality

» Land use map + agricultural practices
« Point sources

« Daily precipitation, Max/min temperature,
Weather generator

Daily water flow and water quality

Model outputs

« N and P river export (annual)
« N and P diffuse losses
 Source apportionment

e N and P retention

« N and P river export (daily)
» N and P diffuse losses (pathways)
 Source apportionment

e N and P retention
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Load

= (PS*Q + DS*B*Q)

The STAT model

iffuse source basin reduction: B

Q = f(river length)

B = f(Precipitation)

2 model parameters
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Vilaine landuse

Area (Km?): 10530
Rainfall (mm): 630-1000
Water Flow (m3/s): 70
Arable land (%): 74
Fertiliser (kgN/ha):125

Arable Crops
[ Barley

B Durum wheat L.
I Maize %‘%ﬂ
[ Maize fodder

[ oats

[ Other cereals

[ Other fodder

Other Industrial cr

I Other oils

[ Other vegetables

[ Potatoes

[ Pulse

I Rape

I Root fodder

B RYE

I Soit Wheat

N soya

I Sugar beet

B sunflower

[1 14 - Rice Fields
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Predicted NO3 load (tonN/yr)
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Nitrogen Diffuse Emissions
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FATE Framework: from regional to farm scale

A database necessary to evaluate the fate of nutrient across a
wide range of scale (continental to field scale) has been
gathered.

| -A set of tools to assess the fate of nutrients as affected by
¢ 5| various management practices have been linked to the database
| to perform various analysis on nutrient sources and fate.

is being used to assess the impact of agriculture at sub-
2 basin level taking into account major loss pathways. It will be used
> to evaluate the efficiency of various agri-environmental measures
in the framework of CAP (cross-compliance)

Future plans include the sep-up of SWAT for the major European
river basin
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