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Introduction:

• The delivery of the Water Framework Directive targets (Directive 2000/60/EC) by 2015 to achieve good ecological status
is far reaching and remains a challenge.

• In Ireland, intensive agricultural practices are in some cases regarded as ‘high risk’ for Total Phosphorus (TP) and Total
Nitrogen (TN) loss to water resources.

• Climate Change variables control soil mineralization, leaching and transport processes of nutrients, therefore it is
important to consider the changes in nutrient loss to surface and ground water and, therefore, the resilience of water
quality to a changing climate.

Patterns of climate change in Ireland:
• The frequency of extreme climatic events have increased in the last two centuries, especially since 1980s when there were more frequent events

associated with heavy rainfall, high winds and a rise in temperature (Figure 1).
• The mean air temperature has fluctuated from 1900-2012 (Figure 2). Warming periods occurred from 1920s to 1940s and from 1980s to the

present time. The warming at the end of this last century was greater and more rapid. From 1981-2010, long-term averages showed a 0.5 degree
increase in mean annual air temperature over Ireland.

• A similar trend of increased rainfall (Figure 3) shows that the period average rainfall from 1981-2010 was greater than the 1961-1990 long-term
average.

Climate Projections
• Climate models have been used to predict the future changes in temperature (Figure 4) and rainfall (Figure 5), however there is some uncertainty

between and within different models.
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Figure 1. Historical climate events in Ireland. Source: Met Éireann

Figure 2. Mean air temperature from five long-term stations. Source: Met Éireann

Figure 3. Rainfall data for Ireland (1941-2012). Source: Met Éireann

Conclusion:
Agricultural management, hydrology, geology and human interaction can interact according to their site specific setting and influence the water

quality. There is a need to better distinguish the effects of such controls and identify areas of land use and nutrients management to improve the

water quality. Stakeholders co-operation along with effective policies, long term monitoring, nutrient management and a better understanding of the

environmental factors interaction on national, regional and catchment scale is needed to enable planning of efficient measures to be more focused

on areas of high risk than others.

Figure 4. Mean temperature anomaly (oC)
over land for EC-Earth ensemble (ECE)
compared to the Climate Research Unit
(CRU) TS 3.1 dataset. The observed
datasets cover the period 1901-2004, the
EC-Earth future projections span the years
2006-2100 for RCP 4.5 and the RCP 8.5
scenarios (EPA, 2013).

Figure 5. Mean annual precipitation (mm)
over land for CRU TS 3.1 and GPCCv6.0
datasets. The observed datasets covers
the period 1901-2004 and EC-Earth
projections span the years 2006-2100 for
the RCP 4.5 and RCP 8.5 scenarios (EPA,
2013).

Predictions of nutrient response to climate
change in two arable catchments
• Current mean concentrations in two agricultural catchments;

Grassland B (intensively managed grassland on poorly-drained soils)
and Arable A (intensively managed arable catchment on well-drained
soils) for TN and TP are shown in Figure 6.

• Modelled predictions of nutrient response (TN and TP) to climate
change for a summer period in two agricultural catchments in
Wexford are shown in Figure 7.

• Average TN concentration for Grassland B was 3.8 mg/l and 6.1 mg/l
for Arable A.

• Average TP concentration for Grassland B was 0.11 mg/l and 0.08
mg/l for Arable A.

Figure 7. Predictions of nutrient concentration using RCP45 low-medium scenario for summer period over 30 years
(2030-2060) for a) Grassland B TN, b) Grassland B TP, c) Arable A TN, and d) Arable A TP.

Figure 6. Monthly mean concentration of a) TN and b) TP in two agricultural catchments from October 2009 to
December 2013. Red line Arable A, blue line Grassland B.


