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Combining high-resolution spatially
distributed models

4 m? cell — flow pathways — fields — sub-catchments —
— catchments — river basins
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Combining high-resolution spatially
distributed models with

EIm

Export coefficient = f(crop, soil properties, climate,
0.08 0.08 0.10 management options, yields)

0.12 0.10 0.15



). NLeCCS (Nutrient Leaching Coefficient Calculation System)
SLU Pollution Load Compilation - HELCOM

Arable land N gross Arable land P gross

kg/ha kg/ha



Agricultural blocks >1.2 million
v Crop distribution for each block
v 16 crops + background




[ cLay

I cLsvoaw
[ ]roam

I o2my sanD
B sone

B s~nov oLy
I sonovcLay Loam
I s-1ov Loam
| El

[ ] siT Loam
[ ElagdrNg

B sty cLaY LoAM




R . Production regions

SLU
~Statistics Sweden
1  Yields (nutrient content)
. » Fertilizer (manure or synthetic)
- « Rate
g 2  Method
 Timing
y 16 » Field operations
od Y * Plowing
Lo1a e Sowing
e {7  Harvest
~« 13 R
a2 L e
MRy L R Swedish Meteorological and Hydrological Institute
Lol G 10 A « Weather/climate
Yy, sa /] freadE « Temperature
T S « Precipitation
gl NJ 3/' « Wind speed
= 4 « Humidity
1af‘>23 b « Solar insolation

» Water discharge
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Phosphorus Nitrogen
ICECREAMDB SOILNDB

Daily time step — 20-30yrs crop rotation sequences —
Repeated ca 10 000 yrs

N 22 regions x 16 crops x 10 soil texture = 3520 type concentrations
e.g. Winter wheat on clay soil in southeast Sweden = 3.8 mg/I

P 22 regions x 16 crops x 10 soil texture x soil P content x field slope
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a8 Catchment/ Area (ha) [ Arable [Dominant soil texture |Precip. |[Temp. [Runoff
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Catchment/
Field ID

Area |Arable
(ha) land (%)

1630 89

Field 21E [ 100

mmm Measured

—Modelled

Dominant soil
texture class

Sandy loam
Sandy loam

E21

Runoff
(mm)

157
123

0.06
0.01




Catchment/ Area |Arable

JL Field ID (ha) land (%)

SLU E21 1630 89

Field 21E [ 100

0.40 -
mm Measured
0.30 -
®©
< —Modelled
20.20 -
o
|_
0.10 -
0.00 -
— IO O d 10O O L
QLY
O O O NN DNMDNMN O 0
OO0 o0o0ood o
O O OO O O O o
AN N AN NN AN AN AN N

E21 0.74 0.73

Dominant soil

texture class

Sandy loam

Sandy loam

2008-09
2009-01

228

2009-05

21E

2009-09

2010-01
2010-05
2010-09
2011-01

Catchment/ Nash— MOD/OBS (%) [TP (
Field ID Sutcliffe
122

mgL-1)

0.06
0.01

2011-05

Runoff
(mm)

157 0.06
123 0.01

OO IO O «~— 1O O dH LW
8538853853
A N AN N OOOMmST
o~ v~ v~
O O O OO O o O o
AN AN AN ANAN AN AN NN

omment

Soil texture?



Dominant soil
texture class

land (%)

Catchment/

E23

mmm Measured FP

—1Measured MAN

—Modelled

_ - 1T0-2102
- 0T-T102
- 10-TT0Z
- 70-1T02

¥0-710Z
10-¥102
- 0L-€102
- 10-€102

il

= $0-€102
10-€102
01-2102

- 10-210C

1 70-¢T0¢

= T0-T10¢
- 0T-0T0C

- ,0-0T0C

== 700702

- T0-0T0C

¥0-800¢2
T10-800¢
0T-L00¢

o

P (mgL™)
0.28

103

0.80

0.85



J-  Possibilities and

Reliable separation of catchments with high and low nutrient losses
Visualisation of nutrient fluxes at landscape scale

Works quit well with fluxes/transports

Tested for small catchments

Maps as communication tool with farmers and other stakeholders

Optimal placement of countermeasures
Calculate cost-efficiency and develop value-based subsidizes
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