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Environment Agency

Scientific research and analysis underpins everything the Environment Agency does. It
helps us to understand and manage the environment effectively. Our own experts work

with leading scientific organisations, universities and other parts of the Defra group to
bring the best knowledge to bear on the environmental problems that we face now and

in the future. Our scientific work is published as summaries and reports, freely available

to all.

This report is the result of researchcommi ssi oned by the Envi

Directorate and funded by the Joint Flood and Coastal Erosion Risk Management
Research and Development Programme. The programme is a joint collaboration
between the Environment Agency, Defra, Natural Resources Wales and the Welsh
Government. It conducts, manages and promotes flood and coastal erosion risk
management research and development.

You can find out more about our current science programmes at

https://www.gov.uk/government/organisations/environment-agency/about/research.
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other scientific work, please contact research@environment-agency.gov.uk.
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Executil ve s umma

This user guide provides an interpretation of an updated set of strategic maps to
identify potential for Working with Natural Processes (WWNP) across England. The
maps are indicative, and signpost a range of areas for managing flood risk by
protecting, restoring and emulating the natural regulating function of catchments and
rivers.

This guide explains what the maps show and how to use them; more technical details
of their derivation are provided in the accompanying technical report. The maps, user
guide and technical report form part of a wider WWNP evidence base project
(SC150005), where users can find further evidence on the effectiveness of the different
WWNP measures as well as information on wider environmental, social and cultural
benefits.

The updated maps are based entirely open data, and have been made into a suite of
interactive and georeferenced PDFs, allowing for wide accessibility. They highlight
potential for WWNP derived from national datasets such as the Environment Agency
maps showing the risk of flooding from rivers, sea and surface water. They have been
used to target areas where rivers have been disconnected from their floodplain, or
areas of high flow accumulations where it would be effective to temporarily store and
hold back water to reduce flood peaks further downstream. The maps introduce new
science on characterising slowly permeable soils, based on geological datasets, where
tree planting could increase hydrological losses and reduce surface run-off.
Geographical information system (GIS) shapefiles of the new data layers created as
part of this project are also available.

The maps do not cover a comprehensive list of WWNP measures and they are not
prescriptive as to how these measures could be designed. Wider environmental and
societal benefits are not included in the maps, but need to be considered in addition to
flood risk mitigation. Care should be taken to seek out experts to help understanding of
catchment processes and to select the appropriate solution as a result.

The maps identify potential areas for:
9 floodplain reconnection
1 run-off attenuation features and gully blocking

1 woodland planting covering floodplain planting, riparian planting and wider
catchment woodland

A new constraints dataset based on open data aims to help users further refine
potential areas. This dataset includes roads and rail, urban areas, existing woodland,
peat and water bodies, which may restrict potential for some interventions.

The user guide includes sections on:
1 what the maps show
1 how to use the maps, based on 2 detailed case studies
9 the underlying data

The maps are intended to be used for reference during and after landowner
engagement on natural flood management (NFM). They do not oblige landowners and
occupiers to become involved in NFM schemes. Practical or farm business reasons
may exist which prevent NFM implementation being possible in locations highlighted on
the maps.
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1.1 Purposecampeée of Dr oj ect

Working with Natural Processes (WWNP) aims to protect, restore and emulate the
natural functions of catchments, floodplains, rivers and the coast. It takes many
different forms and can be applied in urban and rural areas, and on rivers, estuaries
and coasts. Globally, many different terms are used to refer to this form of flood and
coastal risk management (FCRM). In the UK context, WWNP and natural flood
management (NFM) are the most commonly used; these 2 terms are used
interchangeably throughout this report.

A suite of interactive maps called the National Strategic NFM Opportunity Maps were
developed for the Environment Agency in 2016 to help understand the extent of
potential areas throughout England for NFM. Two versions were made:

1. For internal use only within the Environment Agency due to intellectual
property right restrictions on some of the datasets

2. An external version containing only open data

The maps were produced pragmatically and in time to include the 2016 flood and
coastal erosion risk management (FCERM) schemes, the location of which were
included on the maps.

The Woodlands for Water layer, originally on the internal maps, is included in the table
in Appendix 3 listing 6 a d d i d a to a sadomgswvibh conditions for their use. Further
details on the differences between the original and updated maps can be found in
Section 3.2.1 and the project technical report.

The purpose of this project has been to update the first generation of maps so that they
contain a wider range of WWNP interventions, and can also be shared as open data, to
ensure the widest possible audience.

Note that the maps remain strategic in nature. They aim to signpost areas for WWNP
that are considered more likely to be effective at reducing flood hazards. It is
anticipated that the maps will be improved further through time, especially as more
evidence gaps are filled and as the quality of open data improves.

This project has 4 outputs:

1 a suite of interactive georeferenced PDF maps (geoPDFs) that visualise
and tabulate the extent of the different WWNP interventions

9 this user guide to the WWNP maps
9 atechnical report to provide more detail on methodology and data

9 the geographical information system (GIS) data behind the maps

1.2 WWNPevi dence base proje

These maps are one part of 3 interlinked projects (Figure 1.1), which together form an
evidence base for WWNP.
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T 14 one-page summaries

f  Using the evidence base EvllErae + 1 65 case studies
i Flood  risk  matrix Directory 1 Literature Review
(Appendix 1) (Appendix 2)
1  Filling R&D gaps by
Mapping ‘ monitoring Defra-funded NFM

1 GIS maps the Research + projects
1 PDF maps + potential gaps Monitoring evaluation plan for
1  User guide for WWNP Defra-funded NFM projects
1  Technical report 1  NERC Research Call

Figure 1.1  Three interconnected projects making up the WWNP evidence base

1.2.1 Evidence Director

The Evidence Directory summarises what we know about the effectiveness of different
measures from a flood risk and ecosystem services perspective. It is underpinned by a
detailed Literature Review and links to real world examples through 65 standalone
case studies (River and floodplain case studies; Woodland case studies; Runoff from
hills case studies; and Coast and estuary case studies). In addition, 14 one-page
summaries of the different types of WWNP measures i have been produced.

The Evidence Directory is an invaluable resource intended to help you think about
which FCRM measures may potentially work best in your catchment. We have written a
guide which sits alongside the Evidence Directory and the Maps, and explains how you
can use this evidence base to help make the case for WWNP. It also includes guidance
on implementing these sorts of measures in areas at risk of groundwater flooding.

1.2.2 Mapping the potential for WWNP

The maps are intended to be used alongside the Evidence Directory to help you think
about the types of measure which may work in your catchment, and potentially the best
place to locate them. They are a useful tool to help start conversations with key
partners. The maps are provided in GIS and PDF form, and they are supported by this
user guide and detailed technical report.

1.2.3 Research gaps

Research gaps that need to be addressed to move this form of FCRM into the
mainstream are listed at the end of each chapter in the Evidence Directory. The
Environment Agency has worked with the Natural Environment Research Council
(NERC) to develop a Research Call to help address some of these gaps and with many
of the Principal Investigators to inform their proposals. The funded projects will be
announced in autumn 2017 and the Environment Agency will work in partnership with
them to continue to address priority areas of research.

The list of research gaps has also been shared with Defra-funded NFM projects, so
that these can address research gaps through long-term monitoring. As part of this
project, an evaluation plan is being developed to capture the outcomes of this
monitoring, so that the outcomes of this research can be shared across the WWNP
community.
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1.3 WWNPmeasumesd uded mamp st h

The maps cover those WWNP measures that have been prioritised i based on the
need for mapping 1 in consultations with Environment Agency staff and external
partners. They include:

9 floodplain reconnection
9 run-off attenuation features
9 gully blocking as a subset of run-off attenuation features on steeper ground
1 tree planting covering 3 categories:
- floodplain
- riparian
- wider catchment woodland

Further information on the WWNP interventions excluded from this project is given in
Section 3. More details on methodology are provided in the Mapping the potential for
WWNP technical report.

In addition to identifying potential areas to adopt WWNP, an open data constraints
layer has been developed. This brings together different spatial data for locations
where certain options are not likely to be feasible, such as avoiding targeting tree
planting where there is already woodland (the layer includes the latest Forestry
Commission National Forest Inventory). This includes roads and rail, urban areas,
existing woodland, peat and water bodies, which may limit potential for some
interventions (in particular woodland planting). For urban areas it may be more
appropriate to target green infrastructure such as sustainable urban drainage systems
(SUDS) for which there are, for example, British Geological Survey (BGS) layers (see
Appendix 3).

1.3.1 Points to bear in mind

1 The maps do not cover all aspects of WWNP. They should be used
alongside all other sources of relevant information (where available) to
focus more detailed investigations.

9 Advice should be sought when interpreting the maps to ensure that
measures are:

- in the most appropriate location for the most effective flood attenuation
benefits

- will help to achieve the potential wider environmental and societal
benefits of WWNP. Further guidance on the ecosystem services
provided by WWNP can be found in the Evidence Directory, and tools
also exist to maps and model these?.

9 Efforts should be made to look for connectivity within a catchment to:
- understand processes

- identify appropriate interventions

1 For example: INVEST https://www.naturalcapitalproject.org/invest/ and LUCI
http://lucitools.org/
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- assess whether no active intervention or assisted recovery is the best
option

9 Landowner considerations are paramount. Effective engagement and an
understanding of local knowledge should be established before considering
any indicative potential presented by the maps.

1.4 | nt er aMMNiIiPwmap s

An important output of this project is the new suite of nationally consistent WWNP
maps, which can be used as a screening tool to support the identification and
development of better ways to work with natural processes.

The maps are in the form of interlinking, indexed, interactive PDFs. They have been
updated to include new types of interventions and to be dependent only on open data.

There are 4,224 maps showing water body catchments within England with an average
area of 32kmz, ranging from between 0.1km? for some small transitional zones to
615kmz2 for the largest water body Catchment. In addition to spatial data, the maps
include information on the extent of the potential for the WWNP measure in question.

The maps are available at 4 different scales (see Figure 4.1):
9 national River Basin Districts
1 River Basin Districts showing Management Catchments
1 Management Catchments showing Water body Catchments
1 Water body Catchments

The last 2 maps in the list show potential for WWNP interventions, providing a range of
information at different levels.

1.5 How to use this qguide

Chapter 2 provides a brief description of the methodology used to create the mapping
layers for each type of WWNP intervention. The datasets used in the maps are also
listed. A more detailed description of methodology and data can be found in the
technical report.

Chapter 3 describes the general principles that should be applied when using the
maps, including important guidance on exclusions, user considerations and additional
sources of information.

Chapter 4 offers an overview of the 4 different mapping levels. It shows how each level
can be used to display different features and drill down into more detail.

Chapter 5 provides 2 walkthrough examples in the Bristol Avon and the Don and
Rother catchments. These examples are intended to provide guidance on how the
maps can be used to identify potential for WWNP.

Chapter 6 lists the system requirements to access the interactive PDF maps and GIS
shapefiles.

Appendix 1 lists the parameters used for different WWNP measures for the colour
scales( 61 i mi t edd tedintBeWarmagemdni Catbhngnt mags (Tier 3).
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Appendix 2 provides information on landowner and occupier considerations in relation

to WWNP and offers advice on engagement when considering potential locations for
interventions.

Appendix 3 provides details of additional datasets that could be used to supplement
and enhance the information provided by the WWNP maps.

Mapping the potential for Working with Natural Processes i user guide 5



2 Data and met h

2.1 Met hodol ogy

The first generation of strategic opportunity maps have been broadened to include
more types of WWNP measures, including floodplain reconnection and gully blocking.
This is in addition to 3 types of woodland planting and the targeting of run-off
attenuation features in areas of high flow accumulation.

A brief description of how areas of potential for each intervention were derived is
provided below. The technical report presents a more detailed description of the
methodology.

2.1.1 Floodplain reconnection

Potential for floodplain reconnection is based on the premise that areas of low risk T
using the Risk of Flooding from Rivers and Sea maps i which are in close proximity to
a watercourse are likely to be poorly connected. This may be due to the natural river
features or landscape modifications (for example, historic embankments).

2.1.2 Run-off attenuation features

Run-off attenuation features are based on the premise that areas of high flow
accumulation in the Risk of Flooding from Surface Water maps are areas where the
run-off hydrograph may be influenced by temporary storage (if designed correctly).

2.1.3 Gully blocking

Gully blocking potential is based on run-off attenuation features on steeper ground with
a gradient >6%, where leaky barriers may be more beneficial than a deepened pond,
raised bund or grip blocking.

2.1.4 Tree planting

There are 3 types of woodland potential:
1 Riparian woodland i a 50m buffer of riparian land on smaller river networks

1 Floodplain woodland i Flood Zone 2 (0.1% annual exceedance probability,
AEP)

1 Wider catchment woodland i slowly permeable soils where woodland could
break up naturally impermeable soils and reduce surface run-off

2.2 Dat a

The updated maps are based entirely on open data and data available under Open
Government Licence (OGL). Although at times the datasets may be inferior to data
available under a conditional licence, they are still fit for purpose. Efforts have been
made to use the best available open data and to negotiate the use of new open data

Mapping the potential for Working with Natural Processes i user guide 6



(for example, a new 100m gridded dataset based on the BGS 1:50,000 geology maps).
Summaries of the main types of data are provided below. The technical report and its
appendices provide complete details of the data that have been used.

2.2.1 Background mapping

The following Ordnance Survey (OS) open data background mapping has been used:
f OS MiniScaleE (1:1,000,000)
1 OS 1:250,000
1 OS VectorMap® District (Raster)
I OS Open Map i Local (Vector)

2.2.2 Catchment boundary

The OGL Water Framework Directive datasets used are:
1 River Basin Districts (Cycle 2)
1 Surface Water Management Catchments (Cycle 2)

1 River Water body Catchments (Cycle 2)

2.2.3 Water features

The following OS open data are used for display purposes. Some conditional licensed
data (the Detailed River Network) were used in the derivation of some of the layers but
they are not displayed (see technical report).

I OS Open Map i Local: Surface Water Line
1 OS Open Map i Local: Surface Water Area
1 OS Open Rivers

2.2.4 Land cover, land use, designations

The following open data have been used for display and constraint purposes:
1 CORINE Land Cover
1 Agricultural Land Classification

1 protected habitats data

2.25 Flood risk data

The following datasets are included, which still come under conditional licence:
i Flood Zones from Flood Map for Planning
1 Risk of Flooding from Rivers and Sea maps
1 Spatial Defence Data

A notable omission is of the Risk of Flooding from Surface Water maps.
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2.2.6 Constraints data

A new layer of all open data constraints was developed, which was used to mask the
tree planting potential. A smaller selection of constraints data was used to mask
floodplain reconnection, run-off attenuation features and gully blocking potential (see
technical report for further details).

The constraints layer is included in the maps as it contains useful land use data to
consider alongside the potential areas for WWNP. It combines the following open data:

9 OS Open Map i Local: Railway

OS Open Roads

Forestry Commission National Forest Inventory woodland maps
OS Open Map i Local: Woodland

OS Open Map i Local: Surface Water Line

OS Open Map i Local: Surface Water Area

OS Open Rivers

CORINE Land Cover: Urban Areas (excludes green spaces)

=A =/ =4 =4 =4 =4 -4 =9

CORINE Land Cover: peat layer

2.2.7 WWNP potential

The areas of potential for WWNP shown on the maps and the data used in their
derivation are listed in Table 2.1 (see the technical report for further details). The
different features are all polygons, and have been compiled into a single geodatabase
and provided as open data.

Table 2.1 WWNP interventions and the data sources used to derive them

WWNP intervention Data sources

Floodplain 1 Risk of Flooding from Rivers and Seas
reconnection
1 Detailed River Network (to be superseded by OS Water

Network but not available for the project in time)

1 Constraints data (residential properties and key services)
Run-off attenuation 1 Risk of Flooding from Surface Water?
features
1 Constraints data (urban areas, roads and rail)
Gully blocking? 1 OS Terrain open data (50m) to classify each run-off
attenuation feature based on median slope
Tree planting Floodplain woodland

9 Flood Zone 2 and new constraints layer
Riparian woodland
1 50m buffer of OS water features, with new constraints layer

Wider catchment woodland (slowly permeable soils)
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WWNP intervention Data sources

1 BGS 50,000 Superficial and Bedrock layers. Used with new
science to derive new 100m gridded open data. New
constraints layer added to this.

1 To the north of the line of Anglian glaciation, the presence of
Till-Diamicton is shown in the technical report to be a strong
predictor of slowly permeable soils.

1 To the south of this line, particular bedrock geologies detailed
in the technical report have been shown to have a similarly
strong spatial relationship to the presence of slowly
permeable soils.

1 Users can often use freely available online web mapping
datasets from BGS? or others to check conditions in more
detail (see Appendix 3).

Notes: 1 Data provided by East Riding of Yorkshire and Hull Local Authorities in the Risk
of Flooding from Surface Water was removed from the dataset, due to additional
licensing restrictions
2 A subset of run-off attenuation features on steeper ground
8 See BGS Geology of Britain viewer
(http://mapapps.bgs.ac.uk/geologyofbritain/home.html)

2.3 Licensing

The licensing for all datasets on the maps is open or OGL, as recorded in Appendix 1
of the technical report. The correct licence is shown for the datasets displayed on each
layer selected in the interactive maps.
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3 How apel y mapes

3.1 | ntroducti on

Because the maps are strategic and indicative in nature, they should be used as a
screening tool to signpost areas for more detailed, local field or modelling
investigations. The maps can also be used in discussions with catchment stakeholders
in combination with local knowledge. Further details on how the maps should and
should not be used are given below.

The maps can be used at different levels, but it is envisaged that Tier 3, Management
Catchment maps will enable a user to compare the potential for the different types of
WWNP measures between water body Catchments. Tier 4 can then be used to drill
down to the individual areas of potential in more detail, as demonstrated in the 2
walkthrough examples presented in Sections 5 and 6.

3.2 Gener al principles

The following general principles should be applied when using the updated WWNP
maps. These principles emphasise the requirement to exercise expert judgement in the
application of the maps.

3.2.1 Content

9 The original maps have been broadened to include more types of WWNP
measures. These were prioritised in consultations with Environment
Agency staff and external partners based on the need for mapping. The
maps include new layers on floodplain reconnection and gully blocking in
addition to 3 types of woodland planting and the targeting of run-off
attenuation features in areas of high flow accumulation.

1 The wider catchment woodland layer in this study uses different data and
methodology from Woodlands for Water. There is some overlap between
the areas identified for potential tree planting from both methods, but there
are also material differences.

Woodlands for Water is based on standard percentage runoff (SPR) and
Hydrology of Soil Types (HOST) data, both derived from National Soil
Resources Institute maps. It estimates areas of land which contribute the
most to the fast component of flood response of a river. The new layer by
contrast is created from BGS geological mapping data showing surface
conditions likely to be associated with the formation of slowly permeable
soils. It identifies some areas missed by Woodlands for Water, where
planting trees to break up slowly permeable soils could have local benefits.
Woodlands for Water adds other areas where the conceptual models show
a contribution to the rapid response part of the flood hydrograph, but
without slowly permeable soils indicators present at the surface.

Both datasets are scientifically robust, although use of either should be
accompanied with considerations for the nature of the catchment in
question and cost, time and quality requirements of your work. Woodlands
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for Water is currently available for a fee, under a conditional license;
whereas Mapping the Potential for Working with Natural Processes data is
open access and free to use.

3.2.2 Exclusions

1 The maps provide a starting point for identifying potential measures that
work with natural processes to achieve flood risk management benefits.
They should not be considered as a comprehensive guide.

1 The maps should be used with the Evidence Directory, which documents
the latest science on the effectiveness of WWNP measures and provides a
detailed description of each intervention.

1 The WWNP interventions highlighted on the maps are those that were
considered high priority by the project consultation groups, both in terms of
their potential flood risk benefit and the requirement for open data mapping.
Interventions ranked as medium priority (moorland grip blocking and in-
channel leaky dams) and low priority (land and soil management, wetlands
and washlands, and river restoration) were not included in this project. The
best way to incorporate these additional layers into an open product in the
future is being considered. Coastal interventions were not included as
consultations with coastal experts suggested that maps were not currently
needed. Further information on these additional interventions is provided in
the Evidence Directory.

1 The maps primarily concentrate on identifying WWNP potential with
possible flood risk benefits. It is also important to consider the wider
environmental, social and cultural benefits (and any potential dis-benefits)
that are an integral part of delivering flood risk benefits through WWNP.
Multiple benefits assessments of different WWNP interventions can be
found in the Evidence Directory.

3.2.3 User considerations

1 WWNP typically requires widespread implementation across a catchment
to have a significant benefit. There are strong benefits of co-ordinating
effort across interested groups to ensure there are a range of community
benefits.

1 The maps should be considered dndicativeéonly as there will be other
considerations and constraints, not least landowner agreements and
permissions. The maps should be used in conjunction with early and full
landowner and occupier engagement. Wider landowner considerations,
such as eligibility for payment schemes, funding availability, liability risks,
impacts on riparian rights and responsibilities, farm tenancy agreements
and longer term viability should be taken into account. Local knowledge
should be sought from landowners and occupiers, who may be able to
suggest more optimum locations for WWNP interventions. General advice
on landowner engagement is provided by Natural England, the
Environment Agency and agricultural organisations. Further advice on
landowner/occupier considerations and engagement can be found in
Appendix 2.

9 Care needs to be taken to ensure that any active intervention does not
degrade or replace an existing valued habitat.
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1 Implementing floodplain reconnection can lead to putting areas at greater
erosion risk back in contact with flow. Consideration should therefore be
given to this, with reference to other mapped information on erosion (see
Appendix 3).

3.24 Modelling tips

1 We have written a guide which sits alongside the Evidence Directory and
the Maps, and explains how you can use this evidence base to help make
the case for WWNP. It also includes guidance on implementing these sorts
of measures in areas at risk of groundwater flooding.

1 The maps could be used to inform future modelling studies by including
some scenarios to test the outputs of the mapping (and other information)
in the model study.

1 The identified run-off attenuation features are in areas already predicted to
flood. Benefits can be estimated through modelling, for instance, the
addition of 1m storage at these locations. In the earlier maps, regression
relationships were used based on a library of modelling to relate potential
benefits with extent of potential. In the new maps, however, these have
been excluded, deferring instead to catchment-specific modelling.

1 For tree planting potential, the benefits can be computed by increasing the
roughness and representation of changes to hydrological losses, such as
infiltration, evaporation and interception. Because increased roughness can
have a negative impact on upstream property due to backwater effects
within the floodplain, it is essential to take these effects into account.
Targeting areas in headwaters, upstream of settlements is a sensible first
step, and thereafter allowing for the backwater length where planting is
proposed downstream of communities.

=

For projects attempting to slow the flow, it is important to consider the
synchronisation issues discussed in the Evidence Directory modelling
chapter. Where there are tributaries with similar response times, it is vital to
avoid causing synchronisation such that flood peaks arrive at the same
time, and conversely it may be useful to desynchronise flood peaks.

Additional sources of information

1 Where other WWNP potential information is available, such as locally
produced mapping, it should be used in tandem with these strategic maps.
There may be locations for which the benefits of WWNP have been
modelled to provide more detailed information.

1 Where users are interested in tree planting interventions, they should
consult the Forestry Commission to check whether the land falls within the
Countryside St e wa r d s h pripritymegswees for funding support.
Users should also consult Woodlands for Water where possible, although
this information is subject to licensing restrictions.2

9 Other relevant datasets are signposted in Appendix 3. Such datasets can
be overlaid with the GIS datasets supplied by this project in ArcGIS, if
required, by suitably skilled users. Local communities at risk data (held by
the Environment Agency) should also be used alongside the maps to target

2 https://www.forestry.gov.uk/fr/infd-97xgxx
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risk reduction strategies. The maps show background mapping so it is
possible to establish, at the very least, if there are urban centres at risk
downstream.

1 The maps should not be used in isolation. Guidance and support can be
gained from local expertise, including from Environment Agency FCRM
teams, Water Quality teams familiar with diffuse pollution mitigation, Area
Fisheries, Biodiversity and Geomorphology staff, groundwater experts in
Groundwater and Contaminated land teams, and National Environmental
Assessment Service teams. Staff from these teams can assist with the
interpretation of the maps, and with the identification of the most effective
and sustainable intervention in the most appropriate location to achieve the
required result at both local and strategic scales.

9 Local knowledge of the geomorphological and ecological characteristics of
the catchments, as well as their flood characteristics, is essential in
enabling the development of a healthy, functioning system from source to
sea that provides FCRM with cost-effective and sustainable solutions. No
active intervention is also a valid choice for WWNP.

1 Expertise may also be sought from external organisations. There are no
longer any licensing restrictions, so the maps can be shared outside the
Environment Agency, although maps should be annotated with the correct
copyright and licensing as shown on the PDFs.

1 Examples of real world NFM assessments and schemes can be used to
help identify potential areas. The interactive map? that forms the entrance
tothe J B A T ronlisetcdtadogue of nature-based flood risk management
projects in the UK provides a useful starting point.

Guidance on design and maintenance requirements for WWNP

interventions

Floodplain reconnection

9 Ecoflood guidelines: how to use floodplains for flood risk reduction

1 Manual of River Restoration Technigues

I Flood planner i a manual for the natural management of river floods

Run-off attenuation features

9 Rural sustainable drainage systems

1 Run-off attenuation features: A guide for all those working in catchment
management

9 Flood storage and attenuation on farms

I Potential use of run-off attenuation features in small rural catchments for
flood mitigation

Woodlands
i The UK Forestry Standard

3 http://naturalprocesses.jbahosting.com/#6/54.188/-1.945

Mapping the potential for Working with Natural Processes i user guide 13


http://ec.europa.eu/ourcoast/download.cfm?fileID=951
http://www.therrc.co.uk/manual-river-restoration-techniques
https://www.wwf.org.uk/sites/default/files/2008-19/floodplanner_web.pdf
https://www.wwf.org.uk/sites/default/files/2008-19/floodplanner_web.pdf
https://www.gov.uk/government/publications/rural-sustainable-drainage-systems
https://research.ncl.ac.uk/proactive/belford/papers/Runoff_Attenuation_Features_Handbook_final.pdf
https://research.ncl.ac.uk/proactive/belford/papers/Runoff_Attenuation_Features_Handbook_final.pdf
http://research.ncl.ac.uk/proactive/ms4w/firmflood%20leaflet.pdf
http://research.ncl.ac.uk/proactive/belford/newcastlenfmrafreport/reportpdf/June%20NFM%20RAF%20Report.pdf
http://research.ncl.ac.uk/proactive/belford/newcastlenfmrafreport/reportpdf/June%20NFM%20RAF%20Report.pdf
https://www.forestry.gov.uk/theukforestrystandard
http://naturalprocesses.jbahosting.com/#6/54.188/-1.945

9 Restoring floodplain woodland for flood alleviation

I Restoring and managing riparian woodlands

See the Bibliography for full details of these sources. All links were accessed on 13
September 2017.
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4 Over vi &lwmaopgs

4.1 | ntroducti on

The new suite of interactive maps has 4 tiers of maps (Figure 4.1). These maps are:

1 national overview showing the Water Framework Directive River Basin
Districts

1 River Basin Districts showing the Management Catchments present
1 Management Catchments showing the Water body Catchments present
1 Water body Catchments

These different layers allow users to zoom in on their areas of interest.

Tier 1: Overview map i national Water

| ~ - Framework Directive River Basin Districts.

' \ This is the starting point for drilling down to
areas of interest.

Tier 2: River Basin District map
I Management Catchments.
Use to select areas to start

- » : 2 '-:, v ? PR o u‘” |
= ey comparing potential.
o= NG KRN : )

Tier 3: Management Catchment

map i Water Body Catchments.

Use to compare potential between
water bodies.

Tier 4: Water Body Catchment map
i individual water bodies. Use to
explore individual areas of potential

Figure 4.1  New suite of WWNP maps

Section 5 and 6 present 2 walkthrough examples based on the Bristol Avon and North
Somerset Streams, and the Don and Rother respectively. These Management
Catchments were used for the first generation of maps, and represent 2 different
climatic regions in England (northern Pennines and southern levels) with very different
geologies. For instance, the slowly permeable soils are identified based on different
geological characteristics. The examples are intended only to show how the
information in the maps could be interpreted and used generically.
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4.2 Over vimnepy (Di er

The overview map (Figure 4.2) is the top level of the hierarchy and provides the
locations of the Water Framework Directive River Basin Districts. It is the normal
starting point for users of the maps. Clicking on a River Basin District on the overview

map opens the intermediate detail map for that Management Catchment from the
second tier of the hierarchy.

N

Mapping the Potential for Working with
r Natural Processes

Overview Map

This suite of interactive maps has been generated for the
mapping of potential for Working with Natural Processes
(WWNP) across England

Please click on a Water Framework Directive (WFD)
Cycle 2 River Basin District to view a more detailed
map of the area.

These maps should be used as guide and supplemented
with local knowledge in order to provide a starting point for
discussions about WWNP with stakeholders in 3 catchment

It should be noted that some of the WFD River Basin
Districts extend beyond the border of England. Limited data
s currently available in these areas but the whole
catchment should still be considered when reviewing
potential for WWNP.

] Roversesinties

England

Angllan

Europe

Environment
W Agency

ENGLISH CHANNE o ‘Contains publi sector formatin | censed under the Open Govemment
EPars” = —— 0 e 5

cence
Contains OS data © Crown copyright and database right 2017.

Figure 4.2  National overview map

4.3 Ri ver BasinmapBi s(2)friieat

The River Basin District maps (Figure 4.3) show the water Management Catchments.

Users can click on these to navigate to a finer scale of map and start visualising the
different levels of potential for WWNP.

Mapping the Potential for Working with
Natural Processes

River Basin District
Severn

Catchment Size (Km’):
21,300

Please diick on  Management
Catchment 1o view a more detaied
map of the area.

.

[T —
] rerbusnossis

=

A [ P

England

Europe

Switch Map Labeis
On/ Off

Environment
W Agency

Cantains public sector information licensed under the Open Govemment
A Licence v3.0.

Contains. ight 2017.

Figure 4.3  Example of River Basin District map showing its Management
Catchments
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4.4 Management Cmakdh m@hiter

The Management Catchment maps (Figure 4.4) allow users to quickly identify Water
Framework Directive Water body Catchments within the Management Catchment that
have greater potential for WWNP for a selected type of measure; the example in Figure
4.4 shows floodplain reconnection potential.

The colour scales used in the maps are based on a national range of potential per
catchment (see Appendix 1), rangingfrom 6 | i @i dwalr y hi gdrdas.pot ent i al

Users can use the dropdown menu in the right hand panel of the map to toggle
between the visualisation of different themes in the Water body Catchments within the
Management Catchment (see Figure 4.4). The available themes are:

1 woodland planting
9 floodplain reconnection
1 run-off attenuation feature capacity (based on 3.3% and 1% AEP maps)

9 catchment type (headwater or non-headwater)

Figure 4.4  Management Catchment map i example visualisation based on
area of floodplain reconnection potential for each Water body Catchment

Notes: The red circle highlights the dropdown menu that is used to switch between
themes on the maps.

The Management Catchment maps also show transitional zones (that is, areas that are
6not pwatet bodyd. Thase are areas drained predominantly by tidally influenced
rivers. The different flooding mechanisms operating in these areas were not
investigated and were consequently not mapped for the second tier of the mapping
hierarchy. They cannot therefore be clicked on in the overview map (Tier 1) to drill
down to the next tier. The transitional zones are, however, mapped in the fourth and
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