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Groundwater Flooding

0 F| o o daused) by the emergence of water
originating from sub-surfacepermeable strata induced
by exceptional and/or prolonged r e ¢ h a(Mgresoé
2007)

A Not usually a risk to life
A Discontinuous and difficult to predict

A Generally requires sustained rainfall over relatively
longer durations than other forms of flooding

A Increases the risk from other forms of flooding

Groundwater flooding has some distinct characteristics in comparison to fluvial, pluvial and coastal flooding.



Groundwater Flooding in Ireland

I PFRA Groundwater Flood Areas IN
Pure Bedded Limestones ) \

Karst Flooding B roure Limennes st W)

A Primarily occurs on the pure, well-bedded
limestones in west and northwest Ireland

A Well-developed karst GW systems

A Low storage and high transmissivity

A Discontinuous or absent SW
drainage

A Low-lying; high levels of GW-SW |« _
interaction

A Turloughs

GW flooding common in carboniferous limestones of the western lowlands due to the nature of the karst groundwater systems.

GW flooding primarily associated with turlougkspographic depressions which are intermittently inundated from groundwater on an annual
basis.
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The same site during winter conditions, with flood depths of up to 15m and volumes in excess of 14 million m3



Motivation

The 2" Cycle of the EU Floods Directive: 6 Revi ew and, if necessary

A Existing maps found to be not representative
of scale and distribution of groundwater
flooding

Challenges:
Absence of historical records

Lack of methods for estimating flood
frequency

Following the floods of 2015/2016, we reviewed the Preliminary Flood Risk Assessment (PFRA) flood maps for Irelandtheg faenednot representative
of the scale and distribution of groundwater flooding in affected regions.

Specific issues relating to GW flooding that had to be addressed were:
1. Absence of historical records, both letegm hydrological series and evidence of historic flooding
2. Absence of predictive mapping, or a way to quantify return periaghdfoods.

While GW flood mapping can be limited to extreme events under the Floods Directive, the lack of predictive element wasrsgepetliment to flood relief
works following recent severe flood events. This project addressed this limitation.



Predictive Mapping Methodology

Input Data Calibration Data
A Rainfall / ET A Observed
A Topography A SAR

Observed Hydrologlcal Data Reconstructed Hydrologlcal Dat
A 65 sites _ A 400+ sites

The first step in the process was collecting and generating observational data for the training of hydrological modedsdEniged from direct
measurement and also from remote sensing derived water levels.



Observation: In Situ

A 65 exploratory sites
A 20 long-term telemetric sites




