
4. Conclusion
b Field nutrient sources were connected to surface water via groundwater.
b Land management, weather and flow controls spatially and temporally influenced the nitrate-N concentrations in groundwater.
b Variability in nitrate-N concentration highlights the need for insight into these differences when interpreting groundwater quality data from a
limited number of sampling points and occasions.
b An intensified agriculture may locally elevate nitrate-N concentrations in groundwater. Catchments with little chemical attenuation within the
landscape and/or a dense tile drainage system may then deliver more nitrate-N to surrounding surface waters.
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Figure 3. Time-series of hydrochemistry in the catchments outlet and two of the hillslopes. Left Arable
catchment and right Grassland catchment. Irish groundwater drinking standards (NO3-N = 8.5 mg L-1) and
drinking water standards MAC (NO3-N = 11.3 mg L-1) are marked with horizontal lines.

Figure 1. Location of two investigated agricultural
catchments in Ireland.

2. Methods
Two groundwater driven river catchments (10 km2) in Ireland were investigated (Fig. 1). One catchment with intensively managed arable land
overlying slate bedrock and the other with intensively managed grassland on sandstone. Belowground nitrate-N transfer pathways dominated
in both catchments1. Monthly nitrate-N concentrations in groundwater were monitored in 37 piezometers (12 multilevel monitoring wells) in four
hillslopes (Fig. 1 & 2). Stream water discharge and nitrate-N concentrations were monitored sub-hourly in the catchments outlets.

3. Results
Arable catchment
b Nitrate-N concentrations in the stream
water were directly reflected by
groundwater conditions (Fig 3 left).
b There was little nitrate-N attenuation
within the hillslope.
b There was no source limitation.
b Effects of management, weather and
flow controls were observed.

Grassland catchment
b Nitrate-N concentrations in stream
water was not directly reflected by
groundwater (Fig 3 right).
b Nitrate-N concentrations were
spatiotemporally variable.
b The effects of pasture reseeding were
observed by locally elevated nitrate-N
concentrations in the groundwater.
b Nitrate-N was naturally buffered in the
near-stream zone, but this zone was
bypassed via tile-drains.
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Figure 2. Geological model of four hillslopes.

1. Introduction
With an increased demand to produce food
there is a need for good water management.
In order to minimize nitrogen (N) transfer
from groundwater to surface water it is useful
to understand how transfer pathways may
vary over time and space, and in their
connection to nutrient sources and response
to temporal changes in water recharge and
land management.

In this study we investigated the links
between N sources, groundwater and
surface water, as well as the implication of
spatiotemporal variability for mitigation
measures.


