Udenu kvalit ates model é3anas perspekt Tva
attistiba Baltijas j Uras ekore giona

Large Marine Ecosystems of the World
with Linked Watersheds
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The Baltic Sea Acti

A new environment
for the Baltic Sea reg

Helsinki Commission
Baltic Marine Environment Prot

In order to reach the goal towards a Baltic Sea unaffected by
eutrophication

WE AGREE on the principle of identifying maximum allowable inputs of nutrients in order to
reach good environmental status of the Baltic Sea,

WE ALSO AGREEE that there is a need to reduce the nutrient inputs and that the needed
reductions shall be fairly shared by all Baltic Sea countries,

BEARING IN MIND that the figures are based on the MARE NEST model, the best available
scientific information, and thus stressing the provisional character of the data WE
ACENOWLEDGE that the maximum nutrient input to the Baltic Sea that can be allowed and
still reach good environmental status with regard to eutrophication is about 21,000 tonnes of
phosphorus and 600,000 tonnes of nitrogen,

WE FURTHERMORE RECOGNISE that, based on national data or information from 1997-
2003 in each sub-region of the Baltic Sea, the maximum allowable nutrient inputs to reach good
environmental status and the corresponding nutrient reductions that are needed in each sub-
region are as follows:

Sub-region | Maximum allowable Inputs in 1997-2003 Needed reductions

nutrient input {tonnes) (normalised by

hydrological factors)

Phosphorus | Mitrogen Phosphorus | Nitrogen Phosphorus | Mitrogen
Bothnian Bay 2,580 51,440 2580 51.440 0 1]
Bothnian Sea 2450 56,790 2480 56,790 0 1]
Gulf of
Finland 4 850 106,680 6860 112,680 2,000 6,000
Baltic Proper 6,750 233 250 19,250 327,260 12,500 94,000
Gulf of Riga 1,430 T8.400 2180 78,400 750 0
Danish straits 1410 30,380 1410 45890 0 15,000
Kattegat 1,570 44 260 15670 64,260 1] 20,000
Total 21,060 601,720 36,310 736,720 156,250 135,000

In order to diminish nutrient inputs to the Baltic Sea to the maximum allowable level WE
AGEREE to take actions not later than 2016 to reduce the nutrient load from waterborne and
airbome inputs aiming at reaching good ecological and environmental status by 2021,



Model eSsana Baltijjas | uras basein a
Mare — Nest modelis (F.Wulf 2003. - 2007. g.)

Atmospheric emissions and load
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Cost minimization model

Marine modeling

Rrainage basin modeling Food web model

Marine and runoff data



RECOCA

Reduction of Baltic Sea Nutrient Inputs and C __ost Allocation within the
Baltic Sea Ca tchment

"Augu baribas elementu noplides samazingSana
Baltijas jdras baseing, ietverot nepiecieSamas
Izmaksas piesarnojuma samazingsanai"

Fredrik Wulff, Stockholm University, Sweden (SU-BNI)

Christoph Humborg, Stockholm University, Sweden (SU-ITM)
Carl-Magnus Maorth , Stockholm University, Sweden (SU-IGG)
Hans Estrup Andersen , Arhus University, Denmark (AU)

Katarina Eloffsson , Swedish Agricultural University, Sweden (SLU)
Tomasz Zylicz, Warsaw University, Poland (WEEC)

Viesturs Jansons , Latvia University of Agriculture, Latvia (LLU)
Adam Was, Warsaw University of Life Science, Poland (SGGW)

Per Stalnacke , Norwegian Institute for Agricultural and Environmental Research, Norway
(Bioforsk)



* PLC 5 (HELCOM) apr ekini valst 1s
tiek izpild 1ti ar daz adiem
panémieniem un dati nav

sal1idzin ami

* WFD izpilde prasa udens

kvalit ates un uadens saimniecisko
pasakumu efektivit ates, to
Izmaksu model esanu.

* Baltijas | uras baseinam
nepieciesams vienots un

region alam Tpatntbam pieska nots
augu bar 1bas elementu nopl udes
modelis iekSzeme —| Ura

* Kompleksam | aras baseina

modelim | aietver iesp ejas saist 1t

| HELCOM rekomend acija 28E/14 prasa valst Tm harmoniz et dif Giza pies arnojuma
noteikSanas metodes, saistott as ar kop €ja metodikas izstr adasanu upju
baseinu ddens kvalit ates noteikSanai unt as harmoniz etu pielietosanu, ar merki
saist 1t augu bar 1bas elementu nopl Gdes ar j ras vides ekosist emas st avokli un
pies arnojuma samazin asanas izmaks am.

Baltic Sea Drainage Basins




RECOCA modela shéma

Modelling nutrient losses at three nested levels
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RECOCA WPs

Data update and NANI
Nested and hierachial model approaches

Detailed modelling of type watersheds as
forcing for large scale models

Retention of nutrients as a major link between
scientific and economic models
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HELCOM data on hot
spots and sewage
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Watershed Nutrient Budgets as a
solid base for the scientific and
economic analyses

NANI=Net Anthropogenic Nutrient Input

Howarth et al. 1996, Boyer et al. 2002



NANI = Food and Feed budgets + N-fixation + Fertilizer Use+
Atmospheric Deposition
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Dynamic description of retention

0.4 — Y = 0.014 * X + 0.033

R-squared = 0.844
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Modelling nutrient losses at three
nested levels

*Type farms (DAISY)
*Type river basins (SWAT)

*The entire drainage area to the Baltic Sea (CSIM)



Type farms modeled with DAISY

* Representing soils, geology, regional climate,
landuse, management practices

* Provide type concentrations for SWAT, CSIM

e Calculate effects of mitigation measures, to be
combined with cost estimate



The Daisy Model

Harvest Leaching

1-dimensional dynamic

rode - — -
. . . . D 14
Simulation in agricultural -
= . 2 s =
soil of: Plant §§ -
— 1. Crop production e 53 5
£
£E
X =

— 2. Development in soll
organic matter - -

— 3. Water and nitrogen Immobilization
dynamics

Well tested/documented and Leaching Denifcation
an open software system

http://code.google.com/p/daisy-model/



Calibration/validation

The model can be calibrated/validated on:

1. Soil water nitrogen concentrations e.g. from
suction cups

2. Nitrogen concentration and water discharge
In tile drains

3. Harvest yields

4. Groundwater level



SWAT model

Soil Water Assesment Tool

21 Sub basins

runc
N &
sediment loads
— N & P retention
e Scenarios
— land use changes
— management changes
— climate change
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Type river catchments (type farms / fields)

e Berze Latvia — cultivated, transitional

e Parnu Estonia - cultivated, transitional
 Nevezis Lithuania - cultivated, transitional
 Plonia Poland - cultivated, transitional
 Odense Denmark — heavily cultivated, old EU-

member type

e Norrstrom Sweden — mixed boreal cultivated, old EU-
member type

o Kalix Sweden — relatively unperturbed, boreal

 Kokenmaenjoki Finland — mixed boreal cultivated, old
EU-member type

Catchments represents landscape types, regional clim ates,
agricultural practices and degree of urbanisation | n the Baltic
Sea drainage area
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The economic part of RECOCA

 The model development will build on former cost-
minimisation models built in MARE/BNI — the COST-
model in the NEST model system

« The new model will be more disaggregated, and new
types of scenarios adressed, including uncertainty
and importance of riverine loads on cost-functions

* Regional costs- allocations and implications of
iInternational targets will be explored



Road Map

Kick-off 2-3 February

Common data base (month 12) and NANI budgets
(month 20)

Type river basins modelled by SWAT and DAISY
(first runs month 18)

Type river basins economical analyses (month 18)

New generation of COST and CSIM models in NEST
month 34

Scenario analyses and country allocation schemes
(month 36)
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