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Udgangspunktet: Danske landbrugslandskabers karakteristika

» Dyrkningsforholdene varierer pa en relativt finkornet skala

» De samme aktiviteter farer til forskellige miljgpavirkninger alt efter lokaliteten

« Der er et uudnyttet potentiale for miljgtilpasning af dyrkningspraksis
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Malet: Reduktion af N-udledning - med minimal indflydelse pa produktion

Ved at tilpasse produktionen bedre til lokale forhold

Gennem bedre information om N-flows fra mark til recipient

Understattet af en koordineret, lasningsorienteret dialog mellem landbrug og myndigheder
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Malet: Reduktion af N-udledning - med minimal indflydelse pa produktion

» Ved at tilpasse produktionen bedre til lokale forhold

* Gennem bedre information om N-flows fra mark til recipient

Understattet af en koordineret, lgsningsorienteret dialog mellem landbrug og myndigheder

Lasnin gen: Deltagerstyret modellering

“For case landscapes local scenarios are formulated where N reduction effects of various changes in
landscape, agricultural practice and technical installations are modelled. The scenarios are formulated
with stakeholders and in an iterative process ensured by a sequence of scenario-building followed by
local workshops.” (dNmark project document, WP2)

Dette indebeerer:

Feelles dataproduktion — og feelles formulering af lokalt relevante Igsninger

» Ejerskab og ansvar for data og resultater blandt lokale interessenter

Potentielt mere preecise data og estimater for N-udledning baseret pa lokal viden
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Veaerktgjets modelarkitektur:

- Klassifikationsnggle

Total land area

Land use type:
Field: xCelltype

Land use
classes:

Calculations
applied:

1 - Rotational
cropland

2 - Permanent
crops

Field: xRotType

Five-year rotations, based
on crops grown 2010-
2014 classified into 47
classes of crops and
concatenated into unique
rotation types.

Field: xPermCrop

Permanent grass
- low yield
Permanent grass
- high yield

N-leaching resulting from
fertilizer application (Nles4)

3 - Permanent
rural land cover

Field: xLcType

Wetlands

Perm. grasslands (ON)
Forest and scrubland
Willow (thermal)
Other open semi-
natural areas

Estimated N-retention
resulting from land use

4 - Other areas
(incl. urban areas)

Field: xCelltype

* Fruit plantations

* Christmas trees

* Plant nurseries

* Vegetable production
* Built-up areas

* Lakes

+ Other areas (no data)

N-retention in soil (based on regional estimates)
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Veaerktgjets modelarkitektur: - Eksempel pa dataset
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- Eksempel pa dataseet

Veaerktgjets modelarkitektur:
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Veaerktgjets modelarkitektur: - Eksempel pa dataset
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Veaerktgjets modelarkitektur:
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Veaerktgjets modelarkitektur: - Eksempel pa dataset
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Veerktgjets modelmoduler:

Preprocessing
la Geodata processing
1b Import of lookup-table data
1c Transformation of data to

o Assingle, uniform grid
o A standard variable-set

Calculation

2a Estimation of N-leachin,
For all crop areas, on a
cell by cell basis

2b Estimation of N-retention

For selected non-crop
land cover types

Interface

3a Interactive selection of cells
3b Redefinition of cell variables

3c Storage and export of
redefined data table

Recalculation

4a Re-estimation of N-leachin
For all crop areas, on a
cell by cell basis

4b Re-estimation of N-retention

For selected non-crop
land cover types

Comparison

5a Display of comparison table
Illustrating the relative dif-
ference in leaching

5b Spatial display of results
Illustrating the rel. change
in contribution from LU unit
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Veerktgjets modelmoduler:

Preprocessing Calculation Interface Recalculation Comparison
la Geodata processing 2a Estimation of N-leachin, 3a Interactive selection of cells 4a Re-estimation of N-leachin 5a Display of comparison table
For all crop areas, on a For all crop areas, on a lllustrating the relative dif-
1b Import of lookup-table data cell by cell basis 3b Redefinition of cell variables cell by cell basis

ference in leaching
1c Transformation of data to

o Assingle, uniform grid
o A standard variable-set

T

Data input

L
w

1
Lu2
Lu3
Lul

Data sources:

2b Estimation of N-retention 3c Storage and export of 4b Re-estimation of N-retention
For selected non-crop redefined data table
land cover types

Sb Spatial display of results
For selected non-crop lllustrating the rel. change
land cover types in contribution from LU unit

¢ Land use: GLR - Crop type
- Rotation type

* N-application: - N-norms
* Drainage: - Lookup table
o Soil properties: - DSPM06

etc.
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Veerktgjets modelmoduler:

Preprocessing
la Geodata processing
1b Import of lookup-table data
1c Transformation of data to

o Assingle, uniform grid
o A standard variable-set

Calculation

2a Estimation of N-leachin,
For all crop areas, on a
cell by cell basis

For selected non-crop
land cover types

2b Estimation of N-retention

Interface

3a Interactive selection of cells
3b Redefinition of cell variables

3c Storage and export of
redefined data table

Recalculation

4a Re-estimation of N-leachin
For all crop areas, on a
cell by cell basis

4b Re-estimation of N-retention

For selected non-crop
land cover types

Comparison

5a Display of comparison table
Illustrating the relative dif-
ference in leaching

Sb Spatial display of results
Illustrating the rel. change
in contribution from LU unit

Data input

Uniform dataset

Lul

Lu2

Lu3
Lul

ID vi V2 V3 V4

Data sources:
¢ Land use: GLR - Crop type
- Rotation type
* N-application: - N-norms
* Drainage: - Lookup table
o Soil properties: - DSPM06

etc.
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Veerktgjets modelmoduler:

Preprocessing Calculation Interface Recalculation Comparison
la Geodata processing 2a Estimation of N-leachin, 3a Interactive selection of cells 4a Re-estimation of N-leachin 5a Display of comparison table
For all crop areas, on a For all crop areas, on a Illustrating the relative dif-
1b Import of lookup-table data cell by cell basis 3b Redefinition of cell variables cell by cell basis ference in leaching

1c Transformation of data to 2b Estimation of N-retention

3c Storage and export of 4b Re-estimation of N-retention Sb Spatial display of results
o A single, uniform grid For selected non-crop redefined data table For selected non-crop Illustrating the rel. change
O A standard variable-set land cover types land cover types in contribution from LU unit

A

Data input Uniform dataset

Lul

ID Vi V2 V3 V4

Lu2
. Lu3
Lul

Data sources:

e Land use: GLR - Crop type Estimation tools
- Rotation type

- - Nless4 leaching model
* N-application: - N-norms
* Drainage: - Lookup table - Standard retention va-
« Soil properties: - DSPMO06 lues for non-crop land-

covers
etc.
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Veerktgjets modelmoduler:

Preprocessing Calculation Interface Recalculation Comparison
la Geodata processing 2a Estimation of N-leachin, 3a Interactive selection of cells 4a Re-estimation of N-leachin 5a Display of comparison table
For all crop areas, on a For all crop areas, on a Illustrating the relative dif-
1b Import of lookup-table data cell by cell basis 3b Redefinition of cell variables cell by cell basis ference in leaching

1c Transformation of data to
o A single, uniform grid
o A standard variable-set

2b Estimation of N-retention 3c Storage and export of 4b Re-estimation of N-retention
For selected non-crop redefined data table
land cover types

Sb Spatial display of results
For selected non-crop Illustrating the rel. change
land cover types in contribution from LU unit

A

Data input Uniform dataset Initial scenario

1 2] 3|4 123 |4
5 16| 7| s 5 16| 7|8
9 | 10| 11| 12 9 | 10| 1|12
13| 14 | 15 | 16 13| 14 | 15| 16

Lul
ID Vi V2 V3 V4

Lu2

Lu3
Lul

Data sources:

e Land use: GLR - Crop type Estimation tools
- Rotation type

- - Nless4 leaching model
* N-application: - N-norms
* Drainage: - Lookup table - Standard retention va-
« Soil properties: - DSPMO06 lues for non-crop land-

covers
etc.
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Veerktgjets modelmoduler:

Preprocessing Calculation Interface Recalculation Comparison
la Geodata processing 2a Estimation of N-leachin, 3a Interactive selection of cells 4a Re-estimation of N-leachin 5a Display of comparison table
For all crop areas, on a For all crop areas, on a Illustrating the relative dif-
1b Import of lookup-table data cell by cell basis 3b Redefinition of cell variables cell by cell basis ference in leaching
1c Transformation of data to 2b Estimation of N-retention 3c Storage and export of 4b Re-estimation of N-retention Sb Spatial display of results
o A single, uniform grid For selected non-crop redefined data table For selected non-crop Illustrating the rel. change
O A standard variable-set land cover types land cover types in contribution from LU unit
Data input Uniform dataset Initial scenario
1 2 3 4 1 2 9
5 6 7 8 5 6 7 8 \
: :
9 |10 ]| 11| 12 9 4’| 1 [ 12|}
- o
13 ] 14| 15| 16 i) 1a )5 |6
[y N
iy
ID Vi V2 V3 V4 v
Lu2 Editing screen.

- cell selection
- land use change

Lu3
Lul

Data sources:

e Land use: GLR - Crop type Estimation tools
- Rotation type
- - Nless4 leaching model
* N-application: - N-norms
* Drainage: - Lookup table - Standard retention va-
« Soil properties: - DSPMO06 lues for non-crop land-

covers

etc.
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Veerktgjets modelmoduler:

Preprocessing Calculation Interface Recalculation Comparison
la Geodata processing 2a Estimation of N-leachin, 3a Interactive selection of cells 4a Re-estimation of N-leachin 5a Display of comparison table
For all crop areas, on a For all crop areas, on a Illustrating the relative dif-
1b Import of lookup-table data cell by cell basis 3b Redefinition of cell variables cell by cell basis ference in leaching
1c Transformation of data to 2b Estimation of N-retention 3c Storage and export of 4b Re-estimation of N-retention Sb Spatial display of results
o A single, uniform grid For selected non-crop redefined data table For selected non-crop Illustrating the rel. change
O A standard variable-set land cover types land cover types in contribution from LU unit
Data input Uniform dataset Initial scenario Improved scenario
1 2 3 4 1 2 e
== L
.
5 6 7 8 5 6 7 8 '
: :
9 10 1 12 9 ,4-%" | 1 12 :
- o
13 ] 14| 15| 16 i) 1a )5 |6
[y N
i
ID Vi V2 V3 V4 v
i Editine screen:

Lu3
Lul

Data sources:

- cell selection T
- land use change

« Land use: GLR - Crop type Estimation tools

- Rotation type
o N-application: - N-norms - Nless4 leaching model
* Drainage: - Lookup table - Standard retention va-
« Soil properties: - DSPMO06 lues for non-crop land-

covers

etc.
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Veerktgjets modelmoduler:

Preprocessing Calculation Interface Recalculation Comparison
la Geodata processing 2a Estimation of N-leachin, 3a Interactive selection of cells 4a Re-estimation of N-leachin 5a Display of comparison table
For all crop areas, on a For all crop areas, on a Illustrating the relative dif-
1b Import of lookup-table data cell by cell basis 3b Redefinition of cell variables cell by cell basis ference in leaching
1c Transformation of data to 2b Estimation of N-retention 3c Storage and export of 4b Re-estimation of N-retention Sb Spatial display of results
o A single, uniform grid For selected non-crop redefined data table For selected non-crop Illustrating the rel. change
O A standard variable-set land cover types land cover types in contribution from LU unit
Data input Uniform dataset Initial scenario Improved scenario Evaluation screen
1 2 3 4 1 2 Sl
== L
.
5 6 7 8 5 6 7 8 '
: :
9 | 10| 1| 12 9 4’| 1 [ 12|}
- o
L
B 131415 16 15‘ o KNS Xkg. N
Lul

D VI V2 V3 v4 “-l/\% \ 4 Ykg. N

Editing screen:

- cell selection T
- land use change

Lu2

Lu3
Lul

Data sources: ¢
e Land use: GLR - Crop type Estimation tools
- Rotation type

- - Nless4 leaching model
* N-application: - N-norms
* Drainage: - Lookup table - Standard retention va-
« Soil properties: - DSPM06 [USsifornon-croplianc.

covers

etc.
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Veerktgjets modelmoduler:

Preprocessing Calculation Interface Recalculation Comparison
la Geodata processing 2a Estimation of N-leachin, 3a Interactive selection of cells 4a Re-estimation of N-leachin 5a Display of comparison table
For all crop areas, on a For all crop areas, on a Illustrating the relative dif-
1b Import of lookup-table data cell by cell basis 3b Redefinition of cell variables cell by cell basis ference in leaching
1c Transformation of data to 2b Estimation of N-retention 3c Storage and export of 4b Re-estimation of N-retention Sb Spatial display of results
o A single, uniform grid For selected non-crop redefined data table For selected non-crop Illustrating the rel. change
O A standard variable-set land cover types land cover types in contribution from LU unit
Data input Uniform dataset Initial scenario Improved scenario Evaluation screen
1 2 3 4 1 2 9
5 6 7 8 5 6 7 8 \
: :
9 | 10| 1| 12 9 4’| 1 [ 12|}
- o
L
131415 16 15‘ o KNS Xkg. N
Lul ‘~----._l/\§,-' . :
ID Vi V2 V3 V4 v Y kg N
Lu2 Editing screen.
tus cell selection T
Lul
- land use change
Data sources: ¢
e Land use: GLR - Crop type Estimation tools
- Rotation type
- - Nless4 leaching model
* N-application: - N-norms
* Drainage: - Lookup table - Standard retention va-
« Soil properties: - DSPMO6 lues for non-crop land-
covers
etc.
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Veaerktgjets input:

Brugernes bidrag af lokal viden og erfaring:: GLR National
) ) o FOT National
- Onsker til fremtiden og kriterier for succes
GLR National
- Lokal viden om landskabet
- Indsigti konkrete landbrugsmaessige forhold GhR hiationat
- Ekspertise vedr. forretningsmaessige muligheder il e
Greve et al. National
Conterra/GLR Case-specific
8. Climate grid (precipitation) DMI National
9. N-application norms \ PDIR Non—speciiic
10. Drainage figures for crop-soiltype combinations Y AAU Non-specific
— Lokal ekspertise Generel ekspertise
11. Retention in watershed GEUS National

Scenarier baseret pa en kombination af viden

N-LES4 leaching model: Kristen‘t_f_ﬁtofgg_?eergtg fg .Il 5 r
http://pure.au.dk/portal/fil selgPat? 3QkSd D4 yinppmroRisrkbrug 139

- Scenarier og model-estimater med lokalt ejerskab

- @get preaecision pa grund af inddragelse af lokal viden

- Bedre disponering, tilpasning og optimering af virkemidler
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Veaerktgjets output: Formulering af scenarier

Eksempel pa scenarie:

Hagens Mollebak, Sc

Naturgrundlag -
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Arealanvendelse Udvaskning og retention

scenarie 1

1+ Crop rotaton. B 5 Permanent nest Land cover (0 Ny Parmanent grassithn B 3 Permarert raral Land cover () NI Ve oomvseds § < Unbnown 009 ronson o e see
T 2 Pemanent crop Wi N mpuk Pemmarent gres B 3 Permanent ruw! Land cover 10 WL egm asvenoese / oot svenderse [l ¢ Ot arvas ine wten weean
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Veaerktgjets output: Interaktiv planproces
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Modellens output: Visioner og l@sninger

Q Landscape model prototype version 091.mxd - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
O @& - @ x 2~ |b-| 169850 A EGRED R, QAN Y

r

(=@ =

dNmark workshop tools

{5, (1) DnMark - Make New Scenario [ (2) Edit Land use information & (3) Edit fertilizer application %% (4) Estimate leaching and retention

+ (5) Conclude scenario and save to disk Selection~

B@ien 4

I

il
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Eksempel:

Nyt scenarie loades fra fil

Q Landscape model prototype version 091.mxd - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
O @& -G8 x|o | b- |16 I EEEEOI QAN e F- U0 B aIAs S T

(=@ =

dNmark workshop tools
{5, (1) DnMark - Make New Scenario |- (2) Edit Land use information & (3) Edit fertilizer application %% (4) Estimate leaching and retention

+ (5) Conclude scenario and save to disk Selection~ =1

aEl & u < 11

n
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Eksempel:

Nuvaerende arealanvendelse vises

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DRSS L 58 x| 9 | d-[169859

HH
xx
a3
1+
3
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v (5) Conclude scen:

BE @ n <

1

n
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Eksempel:

Den estimerede udvaskning ved status quo er forberegnet

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DBE@& L OB x |9 > d- 169859 v B0, (RANQI N« (H-OK]O DL MBS TIE

dNmark workshop tools

¥ (5) Conclude scenario and save to disk Selection~

oE 2 n < 1

1
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Eksempel:

Der zoomes ind pa et delomrade

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

~ ¥ BEERO R, (QRANQIHI« K- 0k 0

IR RR Al

&)

14 (2) Edit Land use information & (3) Edit fertilizer application 2% (4) Estimate leac ng and retention

v (5) Conclude scen:

BE @ n <

1

n
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Eksempel:

Der zoomes ind pa et delomrade

Ia Landscape model prototype version 091.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

[E=mE=E |
Deda& Bx|o V;{mﬂs‘wi CRCR- IFE R 1§ - L3 ] bl | S

&b - | 1:69,859

| Sendergard
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B =
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==/

r%: =

ﬁintempgérd =

1

Meliebjerg

il
oE 2 n
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Eksempel:

Ved hjzelp af redigeringsveerktgjet sendres arealanvendelsen for et delomrade

Q Landscape model prototype version 091.mxd - ArcMap ‘ = ]\ ] H & |

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

|0 o | b 160859 v EEEEN R, QAFe e -0 k@ A ool

Mellebjerg
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Eksempel:

Et nyt minivadomrade er oprettet og dets opland estimeres

— —
Q Landscape model prototype version 091.mxd - ArcMap (e &I
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
e d B x|o | b 169859 v EEERO R, RO I e W T K@ MR )
y 4
./
<
Sendergard
il
et
- &y
N\
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L
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¥ g |
| e
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Eksempel:

Udvaskningen genberegnes

Q Landscape model prototype version 091.mxd - ArcMap [E_I\EH &
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

OS8@& L 5B x|[9 | b-[168 v | EHERE P (R
e/~ e
% J dNmark workshop tools
v@(l) DnMark - Make New Scenario [ (2) Edit Land use information 5 (3) Edit ferti

oho) /é;}/_/,‘(\ 7 L) TS = - S = b/
N 1

Q@ xilles [N~

ilizer application % (4) Estimate leaching and retention J| v (5) Conclude scenario and save to disk Selection~
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Eksempel:

Resultaterne gemmes

Q Landscape model prototype version 091.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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Opsamling: Egenskaber ved dNmark Dialogveerktgjet

1. Data repraesenteres pa landskabs-skala— data kan derfor
genkendes og anerkendes umiddelbart af landmaend.

2. Interfacet er designet til brug i workshops - landmaend bringes
sammen om win-win-lgsninger ved strategisk placering af
virkemidler pa tvaers af ejendomme.

3. Veerktgjet er fleksibelt fordi det er opdelt i moduler, som hviler pa
en faelles datamodel. Moduler kan udskiftes og erstattes af andre.

4. Veerktgjet er taenkt som dialog-vaerktoj - til at tage den farste,
sveere proces i et opland, hvor mulige virkemidler og deres placering
bringes pa banen og debatteres inden detaljeret projektering.

5. Veerktgjet placerer landmaendene og deres konsulenter i farersaedet
som beslutningstagere, snarere end som forbrugere af eksternt
genereret viden. Dette skaber ejerskab.
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Tak for jeres opmaerksomhed!




