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Mare – Nest  modelis (F.Wulf  2003. - 2007. g.)

Modelēšana  Baltijas j ūras basein ā

Drainage basin modeling

Marine modeling

Marine and runoff data

Atmospheric emissions and load

Food web model

Cost minimization model

NEST can be used freely

with any computer with Internet 

access from

http://www.Balticnest.org
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• PLC 5 (HELCOM) apr ēėini valst īs 
tiek izpild īti ar daž ādiem 
paĦēmieniem un dati nav 
sal īdzināmi 

• WFD izpilde prasa ūdens 
kvalit ātes un ūdens saimniecisko 
pasākumu efektivit ātes, to 
izmaksu model ēšanu.

• Baltijas j ūras baseinam 
nepieciešams vienots un 
reăion ālām īpatn ībām pieska Ħots 
augu bar ības elementu nopl ūdes 
modelis iekšzeme – j ūra

• Kompleksam j ūras baseina 
modelim j āietver iesp ējas saist īt 
pies ārĦojuma samazin āšanas 
efektu un pas ākumu izmaksas 
lok ālā līmen ī

87 galvenie upju baseini un 21
piekrastes joslaHELCOM rekomend ācija 28E/14 prasa valst īm harmoniz ēt dif ūzā piesārĦojuma 
noteikšanas metodes, saistot t ās ar kop ēja metodikas izstr ādāšanu upju 
baseinu ūdens kvalit ātes noteikšanai  un t ās harmoniz ētu pielietošanu, ar mērėi 
saist īt augu bar ības elementu nopl ūdes ar j ūras vides ekosist ēmas st āvokli un 
piesārĦojuma samazin āšanas izmaks ām.



RECOCA modeĜa shēma

Modelling nutrient losses at three nested levels

Type farms / fields (DAISY) 

Type river basins (SWAT)

The entire drainage area to the Baltic Sea (CSIM)

Nutrient mitigation - COST model



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



HELCOM Municipal
Hot Spot List

HELCOM data on hot 
spots and sewage

PLC-4 
MWWTP 

List











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
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Dynamic description of retention



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

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



The Daisy Model

• 1-dimensional dynamic 
model 

• Simulation in agricultural 
soil of:
– 1. Crop production
– 2. Development in soil 

organic matter 
– 3. Water and nitrogen 

dynamics 

• Well tested/documented and 
an open software system

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



Calibration/validation

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

The model can be calibrated/validated on:



SWAT model
• Soil Water Assesment Tool

– Integrates weather, soil 
water, crop/plant growth, 
land use, land 
management, point 
sources, lake and river 
processes etc. 

– Dayily time step
– Hydrological Responce 

Units, unike kombinations 
of subcatchmnet, soil 
type, land use and slope

• Output of SWAT
– runoff
– N & P loads
– sediment loads
– N & P retention

• Scenarios
– land use changes
– management changes
– climate change



SWAT mode Ĝa shēma



Type river catchments (type farms / fields)
• Berze Latvia – cultivated, transitional
• Pärnu Estonia - cultivated, transitional
• Nevezis Lithuania - cultivated, transitional
• Plonia Poland - cultivated, transitional
• Odense Denmark – heavily cultivated, old EU-

member type
• Norrström Sweden – mixed boreal cultivated, old EU-

member type
• Kalix Sweden – relatively unperturbed, boreal
• Kokenmäenjoki Finland – mixed boreal cultivated, old 

EU-member type

Catchments represents landscape types, regional clim ates, 
agricultural practices and degree of urbanisation i n the Baltic 
Sea drainage area





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 
international 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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