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Testing Htbrid Soil Moisture Defficit model data as a key component for a decision support tool 
for sustainable nutrient management
Kerebel A. and Holden N.M.
UCD School of Biosystems Engineering, University College Dublin, Belfield, Dublin 4, Ireland.

Agriculture is believed to have caused major water pollution in Ireland through the 1980s and 1990s. 
While the level of water pollution has stabilised with annual variations in water quality most readily 
explained by annual weather variations (McGarrigle et al., 2010), water bodies are still under pressure 
(Schulte et al., 2006; McGarrigle et al., 2010). In response to these issues, the concept of a Sustainable 
Nutrient Management Decision Support System (SNM-DSS) was presented during the COST869 WG4 
meeting at Nottwil, Switzerland (Holden, 2009). The proposed decision support tool uses the Hybrid 
Soil Moisture Deficit (SMD) Model (Schulte et al., 2005) as its key component. It is a water balance 
model that predicts soil water status in terms of millimetres of rainfall required to restore the soil to 
field capacity. As part of the testing and validation of the SNM-DSS, spatial and temporal variations of 
the SMD model predictions and its relationship with farmer opinion of slurry spreading opportunities 
were investigated. Point SMD predictions calculated from meteorological data measured on farm were 
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number of sites. In situ daily SMD were then related to the percentage of farmers “yes” answers to the 
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opinion of slurry spreading opportunities was correlated to SMD values. In general Farmers would not 
have allowed slurry spreading when the soil was wetter than field capacity and farmers would have 
agreed to spread liquid manure when SMD was greater than 10 mm, but large uncertainties were 
observed between field capacity (SMD =0  mm) and SMD = 10 mm. The trends indicate that the SMD 
model simulated temporal and spatial variations of soil moisture status at the farm field scale. 
Furthermore farmers seem to have acquired a mental picure for a soil moisture status threshold for 
slurry spreading between SMD = 2 mm and SMD = 6 mm. The results showed that the SMD model has 
great potential for use in a nutrient management tool, permitting a forecast of when gravity moveable 
water will occur in a field
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