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Natural Water Retention Measures 

 Natural Water Retention Measures (NWRM) are multi-functional measures
that aim to protect and manage water resources and address water-related
challenges by restoring or maintaining ecosystems as well as natural
features and characteristics of water bodies using natural means and
processes.

 Enhance and preserve the water retention capacity of aquifers, soil, and
ecosystems.

 Multiple benefits: reducing flood risk; improving water quality; regulating
water storage and delivery; sequestering carbon; supporting biodiversity
and delivering amenities.

 Important component of Integrated Catchment Management

 Flood Risk Management Plans
 National River Basin Management Plan

European Commission 2014. EU policy document on Natural Water Retention Measures. By the 
drafting team of the WFD CIS Working Group Programme of Measures (WG POM) 



Typical Techniques

 Use in combination

 Whole catchment 

approach

 Appropriate measures 

for location  

 No “one size fits all” 

solution

 Multiple benefits

 Vary greatly in cost

 May require aftercare



Outline Knowledge Review

 EU Knowledge Platform

 UK “Working with Natural Processes” 

 Ireland

 U.S. 

 Canada

 New Zealand 

Aim of document was to make a brief assessment of “what 

was out there” , and some value judgements on what would 

work well in the Irish context. 



 EU Guidance to support the selection, design and implementation

 UK research project Working with Natural Processes
 Evidence of effectiveness and benefits

 Mapping key locations for effectiveness

 EPA 2018 Water Research Call includes NWRM topic – under review

Natural Water Retention Measures

Research and Guidance 

• https://www.gov.uk/government/publications/working-with-natural-processes-to-reduce-flood-risk
• www.nwrm.eu



EU – NWRM in Europe 

 Guide plus case studies 

 Grouped in 4 thematic areas

 Pasture

 Forest

 Hydromorphology

 Urban

 NOT purporting to present as “standards”

 Works alongside existing planning policies and guidelines



Pasture Measures

 Meadows and Pasture

 Buffer strips and hedges

 Crop Rotation

 Strip cropping along contours

 Intercropping

 No till agriculture

 Green Cover

 Early sowing

 Traditional terracing

 Controlled traffic farming

 Reduced stocking density

 Mulching



Forest Measures

 Forest riparian buffers

 Maintenance of forest cover in headwater areas

 Afforestation of reservoir catchments

 Targeted planting for 'catching' precipitation

 Land use conversion

 Continuous cover forestry

 Water sensitive driving

 Appropriate design of roads and stream crossing 

 Sediment capture ponds

 Coarse woody debris

 Urban forest parks

 Trees in urban areas

 Peak flow control structures

 Overland flow areas in peatland forests



Hydromorphological measures

 Basins and ponds

 Wetland restoration and management

 Floodplain restoration and management

 Re-meandering

 Stream bed re-naturalization

 Restoration and reconnection of seasonal streams

 Reconnection of oxbow lakes and similar features

 Riverbed material renaturalization

 Removal of dams and other longitudinal barriers

 Removal of dams and other longitudinal barriers

 Natural bank stabilisation

 Elimination of riverbank protection

 Lake restoration

 Restoration of natural infiltration to groundwater

 Re-naturalisation of polder areas



Urban Measures

 Green Roofs

 Rainwater Harvesting

 Permeable surfaces

 Swales

 Channels and rills

 Filter Strips

 Soakaways

 Infiltration Trenches

 Rain Gardens

 Detention Basins

 Retention Ponds

 Infiltration basins

 Detention Basins



Strengths and Weaknesses

 Covers wide base

 Lot of diversity

Good portal for 

knowledge

 High level primer

 Too many similar 

measures

Questionnaire 

format

 Some old or non-

relevant case 

studies



Rural

Urban

Hymo

Suggested Architecture

Fewer, better 

case studies



UK – “working with Natural Processes”

 An Evidence 

Directory

Mapping Potential 

Toolkit

Gap Analysis 

 The potential flood 

defence and synergistic 

benefits of NWRM’s

 Collection of Case 

Studies

 Where NWRM’s might 

be sited for maximum 

benefit and;

 Any extant research 

gaps. 

The Outputs The Inputs



Approach

 Flood Plain and 

River Management.

Woodland 

Management

 Run-Off 

Management &;

 Coastal and Estuary 

Management

 Confidence Matrix

 

L M H 

L M M 

L L L 



Benefits Considered 

Habitat Air Quality

Water Quality Flooding (Surface Water)

Climate Flooding (Groundwater

Low Flows Flooding (Fluvial)

Health Aesthetic

Cultural



Floodplain and River Management

 River Restoration

 Floodplains/Wetlands

 Leaky Barriers

Off-Line Storage



Woodland Management

 Catchment Woodland

 Cross-slope Woodland

 Floodplain Woodland

 Riparian Woodland



Run-Off Management

 Soil & Land 

Management

 Headwater Drainage 

Management

 Pathway 

Management



Coast and Estuary Management

 Saltmarsh and 

mudflat restoration 

and management

 Sand dune 

restoration and 

management

 Beach nourishment



Research Gaps

 Impact of WWNP over different scales

 Performance and design life

 Typology/geology, sediment management 

and conveyance

Wider benefits



Monitoring

 Detailed

Before and after

Planned in advance

Suitable control

Wide range of 

variables included

 Light Touch

 Lack baseline and/or 

control

 Flexible

Retro-active



Mapping Guide

 a suite of interactive georeferenced PDF maps 

(geoPDFs) that visualise and tabulate the extent 

of the different WWNP interventions

 the user guide to the WWNP maps

 a technical report to provide more detail on 

methodology and data

 the geographical information system (GIS) data 

behind the maps



Case Studies

 Rivers and Floodplain 

Management – 23 case studies

 Woodland Management – 7 

case studies

 Run-Off Management – 15 case 

studies 

 Coast and Estuary Management 

– 20 case studies



Ireland

 Tolka – retention  ponds 

plus tree planting

 Erkina – 350 ditch dams on 

conifer plantation

 Camac – wetlands and 

offline storage areas



“New World” (U.S., N.Z & Canada)

 Federalised Response, i.e. town 

councils

 Restrict development on 

floodplains

 Traditional structures 

(channels/levees etc)

 Forecasting and warning

 Resilience and recovery



Conclusions

 NWRM’s should be given serious consideration
 They should be considered in 3 separate contexts, rural, urban and coastal, as the 

costs and scale of measures for each   category are different. 

 There are multiple benefits associated with most of the potential measures, 

particularly in terms of bio-diversity, and removal of solids and nutrients. This make 

them an attractive option.

 Deployment on a pilot basis might be considered, especially if linked to WFD Risk 

assessments. 

 However, they must be sited carefully, and in a combination and suitable scale to 

stand a reasonable chance of delivering measurable success. 

 Stakeholder engagement at an early stage would be seen as a key component as 

rural measures can be land-hungry and urban measures costly. 

 Monitoring should be carefully considered and pragmatic, taking into consideration 

other benefits apart from flood mitigation. This is likely to inform and strengthen 

appropriate cost benefit analysis.  



Recommendations

 Considering the previous analysis, a future NWRM project in Ireland 

should take the overall structure of the UK approach in terms of 

project planning and format, but in a more focussed form at small 

catchment scale

 Instead of considering the effect of individual measures, a cumulative 

“whole catchment” monitoring programme should be utilised

 The measures packages should be initially split into urban and rural, 

with the initial work concentrating on the rural packages, 

 Coast and Estuary Management might again be considered like 

SUDS under the auspices of a separate project or implementation 

structure. 

 Consideration of sites for a pilot project could be guided in addition to 

the UK mapping approach, by the Initial Characterisation and risk 

factors indicated under Ireland’s WFD Programme.



Thank You


