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Motivation and objectives

● Puck Bay is a shallow bay of the southern Baltic Sea, vulnerable to contamination and 

eutrophication

● Project WaterPUCK:

● Prediction of nutrients and pesticide inflow from the land

● Investigation of the role of submarine groundwater discharge

● Coupling of models for surface and susbsurface flow and contaminant transport
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Land use

60% argiculture (wheat, canola, oats, 
potatoes, pastures), 29% forests (pine, 

beech), 11% urban areas

Soils

Glacial till, sand and peat

SWAT
(Soil Water Assessment Tool)

● Puck Bay is a shallow bay of the southern Baltic Sea, vulnerable to contamination and 

eutrophication

● Project WaterPUCK:

● Prediction of nutrients and pesticide inflow from the land

● Investigation of the role of submarine groundwater discharge

● Coupling of models for surface and susbsurface flow and contaminant transport

● Complex geology: 6 layers, 3 aquifers, ca. 730 000 cells (MODFLOW-NWT (GMS))

● Calibration carried out for steady state using recharge values from SWAT and observed 

groundwater levels (nned for simulatanous calibration of SWAT and MODFLOW)

● Water budget based on preliminary simulations showed significant role of SGD

Groundwater model

● Hydrological processes

● Transport and fate of nutrients 

and pesitcides

● Provides input data for 

groundwater model:

● Recharge

● Nitrate load

Groundwater recharge

Average values for the period 2000-
2009, calculated by SWAT

Groundwater head contours

First Quarternary aquifer

Recharge / precipitation ratio

Average precipitation 620 mm / year, average evapotranspiration 440 mm / year
Recharge strongly depends on land use and soil type
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