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Introduction
• There is a time lag between implementation of programmes of

measures (POM) (e.g. the Nitrates Directive) and changes in water
quality. This lag may be short (<1 yr) or long (several years).

• Policy makers need information on water quality trends in the short
term.

• Numerical models (Fig. 1) which estimate the soil component of time
lag (tu) can indicate these trends.

• This poster presents a simple toolkit to assess tu in a grassland and
an arable catchment within the Agricultural Catchments Programme
(ACP), and presents tu estimates for each.

Results & Discussion – Soil Time Lag Ranges
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Fig. 1: Numerical model settings and conditions.

Conclusions
• Within these catchments, the 2015 reporting period is an unrealistic timeframe in which to expect changes to groundwater quality in response to POM.

Implemented in 2012. While the results of measures in the near-stream position may be observed in a matter months, the response at mid-and upslope
positions exceeds 36 months/3 yrs.

• This methodology, in which modal profile parameters, coupled with watertable depths and meteorological data are used as inputs to Hydrus 1D, presents
a low-cost, rapid means by which the trend response to POMs may be assessed in agricultural catchments.

• Associating these results with groundwater time lag estimates can provide a complete assessment of subsurface time lags across a hillslope (Poster 4).
• Longer meteorological datasets may be applied, in order to comment on later reporting periods. The results of those tests are forthcoming.

Fig. 3: Breakthrough times in the grassland catchment at various
slope positions.

Fig. 4: Breakthrough times in the arable catchment at various
slope positions.

Grassland
• Trends in groundwater quality changes may be observed in <15 months

for all soil series and slope positions.
• Full exit of the solute was only achieved at the near-stream position, the

majority of the catchment exhibited tu >36 months (3 yrs).

Arable
• This catchment exhibited a greater diversity of soil series, and of tu.
• Trends in groundwater quality changes in response to POM may be

observed in <18 months for all soil series and all slope positions.
• Full exit of the solute was only achieved at the near-stream position (c. 24

months/2 yrs), the majority of the catchment exhibited tu >36 months (3
yrs).

Fig. 2: Soil series by area in the grassland and arable catchments.

Methodology
• Soil series present within each catchment were identified from the Irish Soil

Information System (SIS) and proportion of each catchment represented by
each series was identified using GIS (Fig. 2).

• Soil hydraulic properties determined for each series using the van
Genuchten-Mualem equation provided unsaturated zone input parameters.

• Maximum, minimum and average watertable depths for each catchment
determined from monitoring wells and used to describe the lower boundary
condition.

• Meteorological data for each catchment from 2012 to 2014 was used to
examine the driving force behind solute movement from 2012 POM
implementation up until the 2015 reporting period.

• Numerical models were constructed in Hydrus 1D using the above data, in
accordance with Vero et al.(2014).

• Initial breakthrough (IBT) and exit of the solute at the base of the soil profiles
(corresponding to various watertable depths) was determined from model
results.


