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Introduction 

Nutrient mobilisation and transfer are influenced by: 

• Land management 

• Temporal variability of weather. 
 

Weather patterns are altered by large scale systems: 

• North Atlantic Oscillation (NAO) 

• El Niño Southern Oscillation (ENSO) 

• Arctic warming effect on the Atlantic jet stream. 

Hypothesis: Climate may confound the effects that source 

management have on the monitored water quality. 

Objectives: Investigate the influences of hydro-

meteorological processes on N & P in waters. 



Catchments 

Arable (11 km2) 

• Well drained soils (80%) 

• Rainfall: 964 mm/yr 

• Runoff: 0.55 (530 mm yr-1) 

• Baseflow: 0.75 (398 mm yr-1) 

Grassland (12 km2 ) 

• Poorly drained soils (74% ) 

• Rainfall: 1014 mm yr-1 

• Runoff: 0.47 (477 mm yr-1) 

• Baseflow: 0.37 (176 mm yr-1) 



North Atlantic Oscillation 

Negative mode 

in winter 

Positive mode 

in winter 

 Hurricane Katia Sep 2011 

Warm and wet 

Cold & dry 



Image source: NASA/Goddard Space Flight Center Scientific Visualization Studio  

Gulf Stream 
ACP 



Rainfall change in south-east Ireland 
Killkenny/Carlow 

Rosslare/Johnstown castle 

• Dry & warm 

spring/summer enhance 

N mineralisation 
 

• Wet autumn/winter 

flushes N to waters  

Data from Met Éireann 

Three-year periods 



• Increase in N 

concentration and load 

• Little change in N 

application 

Management effect? Legacy & time lags? 

Cover crops  

Jahangir et al., 2014 

Premrov et al., 2012 

Arable: well drained soils 



Management, weather or time lags? 

2234ha 161ha 66ha Sugar beet: 

Scarawalsh N data from EPA 



• Slight increase in N 

concentration and load 

• Little change in N 

application 

Grassland: poorly drained soils 



STP = 4.6 mg/L 

STP = 6.2 mg/L 

• Flow controls 

overrides source 

pressure 
 

• Larger inter-annual P 

loss than between 

catchments 
 

• Overriding climate 

pressure 

 
 

Mellander et al, Hyd Proc, 2015 

Grassland: Poorly drained soils 

Arable: Well drained soils 

Influence of flow controls on P loss 
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River N concentrations and the position of 

the Gulf stream 
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River N concentration, NAOi and GSNWi 

Jennings et al., 2006 
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Conclusion 

• Department of Agriculture, Food and the Marine 

• Farmers for cooperation and access to their land 

• ACP staff and staff at the Crops, Environment and Land-Use Programme, Johnstown 

• Met Éireann & EPA 

1. Change in rainfall patterns (due to 

altered NAO and GS) influenced N 

loss to waters 
 

2. Changes in water quality due to 

nutrient management could be 

confounded by the effect of weather 
 

3. Weather cycles need consideration 

in the context of reviews of 

measures and the expectation of 

water quality trends and targets 
 

4. For better interpretation of water 

quality data longer time-series are 

needed. 
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