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Area: 372 km?2

Forest land: 57%
Agricultural land: 25%
Lakes: 7%

Area arable land: 7 700 ha
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» Funding for the period 2010-2012 from SEPA (Havsmiljdanslaget). The
county administration of S6dermanland co-operates with farmers in the
Svartaan catchment to reduce the N and P loading on the sea-

» Objective: to plan and implement measures to the reduce N and P leaching
from arable land.
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Selected hot-spot catchment by
the water authority.

Many chemistry monitoring
stations available for calibrating
and validating models.

Both long time series and
synoptic surveys.

Svartaan catchment will be used
to test methods to identify hot-
spots (task 2 in BC) — areas with
high risk for erosion and surface
run-off of P.
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concerning agricultural practices

« Climatic changes and their automatic
Influences on crop production

* Changes of practices and technigues
(BAP/BAT)
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Method:

Leaching losses of N and P from

agricultural land:
- mg/l
- kg/ha

FyrisNP
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Method — field scale:

NLeCCS (Nutrient Leaching Coefficient Calculation System)

Used for national estimations of N and P losses from Swedish arable
land

Simulated results used for HELCOM reporting of Swedish agricultural
loads to the Baltic Sea (e.g. PLC4 and PLC6 Periodical)

- “eamcsearegion  Part-financed by the European Union (European Regional Development Fund and European Neighbourhood and Partnership Instrument)
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NLeCCS - Flowchart
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Input data / statistics

Crop production data
- Crop distribution
- Fertilisation (mineral fertiliser/manure,
amount, spreading time)
- Crop yields
- Times for sowing, harvest and tillage
- Catch crop distribution
- Buffer strip area

Climate
Soll class distribution
Target runoff (normalised)

Discharge
(I/'s km?)

1985-2004
<6

>40
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Matrix leaching coefficients

22 climate/production regions
10 soils (soll texture classes)
12 crops

3 Soil P classes (only P)

3 slope classes (only P)

= 2640 values (N)
23 760 values (P)




Simulation models

ICECREAMDB and SOILNDB are used for simulation of P and N,
respectively



The P model - ICECREAMDB

s

Soil cultivation Transpiration [ I—
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e

(Rekolainen & Posch, 1993 ; Tattari et al, 2001; Larsson et, al, 2007)



The N model - SOILNDB

(Johnsson et al., 1987)



Results of PLC5 - P leaching, tot P mg/I

loamy sand  sandy loam loam siltloam  sandy clay loa m  clay loam silty clay loam silty clay clay Average

areal % - 72 25 - 3 - = - -

Spring barley 23 0.03 0.03 0.07 0.26 0.31 0.25 0.32 0.36 0.39 0.34 0.12
Winter wheat 25 0.03 0.03 0.07 0.27 0.34 0.27 0.35 0.41 0.43 0.37 0.12
Ley 15 0.03 0.03 0.06 0.21 0.25 0.20 0.28 0.34 0.38 0.34 0.10
Sugar beets 11 0.03 0.04 0.08 0.27 0.33 0.25 0.33 0.38 0.40 0.34 0.13
Winter rape 4 0.03 0.03 0.06 0.25 0.30 0.24 0.33 0.39 0.42 0.37 0.11
Fallow 8 0.04 0.03 0.07 0.22 0.25 0.21 0.26 0.32 0.36 0.32 0.11
Oats 5 0.04 0.04 0.07 0.27 0.32 0.26 0.32 0.36 0.39 0.34 0.13
Spring wheat 4 0.04 0.04 0.08 0.29 0.35 0.27 0.35 0.40 0.43 0.37 0.14
Winter rye 4 0.03 0.03 0.07 0.25 0.31 0.25 0.33 0.39 0.42 0.36 0.12
Spring rape - - - - - - - - - - - -

Potatoes 2 0.04 0.04 0.09 0.29 0.36 0.28 0.36 0.42 0.46 0.39 0.14
Average - 0.03 0.03 0.07 0.26 0.31 0.25 0.32 0.37 0.40 0.35 0.12
Average excl - 0.03 0.03 0.07 0.27 0.32 0.26 0.34 0.39 0.41 0.36 0.13
Background - 0.02 0.02 0.03 0.09 0.11 0.09 0.12 0.15 0.17 0.16 0.05
Pasture - 0.03 0.03 0.06 0.22 0.25 0.20 0.25 0.31 0.36 0.32 0.11

PLC5 Results



Preliminar results from first run

Scenarios only accounting for a changed climate
(precipitation and temperature)

Comparisons between 2005, 2020 and 2050
Earlier start of growth period for perennial crops in spring
Later ending of growth period for perennial crops in autumn



Climate scenarios
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Change In climatic factors

« Annual mean precipitation for « Temperture avarage for

simulated period (mm) simulated period (°C)




Changed hydrology due to changed climate

Mean annual water Mean annual Mean annual
discharge (mm) surface runoff (mm)  drainage (mm)
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Changed P-losses due to changed climate

Mean annual tot P (kg/ha)
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Changed N-losses due to changed climate

Mean annual mineralization
Mean annual N-leaching (kg/ha) (kg/ha)
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Leaching coefficients exported to FyrisNP

clay loam silty clay loam silty clay

P/l P/l
Spring barley 0.32 0.36 0.39
Winter wheat 0.35 0.41 0.43
Ley 0.28 0.34 0.38
Fallow 0.26 0.32 0.36
Oats 0.32 0.36 0.39
Spring wheat 0.35 0.40 0.43
Potatoes 0.36 0.42 0.46
Background 0.12 0.15 0.17

Pasture 0.25 0.31 0.36



FyrisNP §

Type:
— Semi distributed, empirical based,
management model
Computer code:
— Visual Basic, .NET-Framework
Time resolution:
— Month (or week)
Spatial resolution:
— Sub-catchments
Modelled substances:
— Total-N and Total-P
Separate modules:
— Lakes, constructed wetlands, external
loading
Calibration:
— Manual, automatic (Simplex algorithm) ,
stepwise, Monte Carlo




Input data and calibration, reference
period 2004-2010

 Model input data PLC5 (Pollution Load Compilation 5, Swedish
report to HELCOM) with improvements

o Calibration
— 4 stations with long-term monthly monitoring (SRK programme)
— 8 out of around 40 synoptic stations utilized

— Monte Carlo simulations of the two calibration parameters
» Nash Sutcliffe efficiency



P, simulation close to the outlet

Level rather OK, but too little variation



N, simulation close to the outlet

With current input data and parameter values is a too low
load simulated



Scenarios

Year 2050 with CO , scenario Alb

New leaching coefficients for N and P
— NLeCCS
New water temperature
— delta change of air temperature
New discharge

— delta change of discharge simulated in FyrisQ for neighbouring Kilaan
with current and future climate

Not changed e.qg.
— Leaching from other land types than agriculture
— Land-use areas (including areas with different crops)
— Point sources
— Deposition



Scenario, 2050 Alb,
discharge

Discharge increases
— Precipitation increases

— Evaporation increases in absolute values, but
the relative proportion of evaporation of the
precipitation decreases)



Scenario, 2050 Alb, P

Net load increases because
— discharge increases (effect on net load: )
— gross load increases (effect on net load: )
 increased discharge and higher leaching
— retention ratio increases (effect on net load: )
* higher temperature
* higher discharge

Preliminary values:
— net load increase 17%
o from 7.5 tonnes/yr to 8.8 tonnes/yr
— discharge increase 11%
— gross load increase 25%
— retention ratio increase 39% (but very small values)



Source apportionment,
Phosphorus

Reference

7.5 tonnes/yr netto

Scenario, 2050 Alb
8.8 tonnes/yr

Small differences in
apportionment compared
to reference period



Scenario, 2050 Alb, N

Net load increases because
— discharge increases (effect on net load: )
— gross load increases (effect on net load: )
 increased discharge and higher leaching
— retention ratio decreases (effect on net load: )
* higher temperature
 higher discharge

Preliminary values:

— net load increase 24%
« from 86 tonnes/yr to 107 tonnes/yr
— discharge increase 11%
— gross load increase 20%
— retention ratio decrease 11%



Source apportionment,
Nitrogen

Reference

86 tonnes/yr netto

Scenario, 2050 Alb
107 tonnes/yr

Agricultural part increases



Conclusions

* Preliminary values

» only adressed climate effect on agriculture, no changes made in
e.g. land-use areas, leaching from forest and point sources

« Nutrient load from Svartaan increases 2050 compared with
2005 with climate change scenario Alb

* increased leaching
e Iincreased discharge



Thank you for your attention!
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