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Motivation

• Limited geological P deposits or organic sources

• > half of surface waters not in a good status (EEA 2018)

• Policy tools affect the P cycle 

• A lack Ecosystem process-based P models (Das et al.,2019) 
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Method: DayCent P Submodel

• Detailed soil biogeochemistry

• Tested C and N submodels at EU level

• Simulation of agricultural management

• Scenario analysis

(Del Grosso et al. 2001, Lugato et al. 2007, Lugato et al. 2018)
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European Long-term Field 
Experiments

Local Climate

Land Use
(Mäder et al. 2002, Giardini 2004, 
Muntwyler et al. 2022 (submitted))

4 Long-Term Experiments 
2 Locations 
88 Simulations
Mineral & Organic Fertilizers
Crop Rotations
Fertilizer Intensities
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N/C/P pools



Results: DayCent P Submodel

• 4 Long-term 

Experiments

• 5 soil types

• Various 

• Fertilizers (min/org)

• Fertilizer intensities

• Crop rotations
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R2 = 0.94
p < 0.01
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Input Layers for EU upscale 
• Local Climate
• Crop Production Statistics
• Soil Texture
• Initial Soil P Pools
• Management Practices

✓

✓
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Method: DayCent P Submodel

Organic Input

Mineral Input

(EUROSTAT 2020, Gilbert et al. 
2018)



European Long-term Field 
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Method: DayCent P Submodel
Available Soil P

Total Soil P

(Ballabio et al. 2019; 
Panagos et al. 2022 (in review))



Business as usual

European Long-term Field 
Experiments

✓

✓
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Input Layers 
• Local Climate
• Crop Production Statistics
• Soil Texture
• Initial Soil P Pools 
• Management Practices

✓
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P Modelling in European agricultural soils

Business as usual

European Long-term Field 
Experiments

(Panagos et al. 2022a) 

✓✓

✓
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P Modelling in European agricultural soils

Business as usual

Scenarios

Change agricultural 
management:
• Reduce P Input
• Change Fertilizer 

Type
• Change Cover Crop
• …

European Long-term Field 
Experiments

✓

✓

✓
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Input Layers 
• Local Climate
• Crop Production Statistics
• Soil Texture
• Initial Soil P Pools 
• Management Practices

✓
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Conclusion

• Lack of P models in agricultural systems

• DayCent can simulate P export and P budget well for Long-term 
Experiments

• Need to better understand P pool partitioning 

• Large potential to model P scenarios in EU



Thank you !
Anna.MUNTWYLER@ec.europa.eu
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