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Strategic Flood Risk Assessment - SEPA technical guidance to
support development planning
1 Introduction
Flood risk is a matter of national interest and is an important material consideration for
land use planning decisions. This technical guidance has been produced by SEPA to
encourage planning authorities to make use of Strategic Flood Risk Assessment (SFRA)
as a practical tool to help deliver real change in managing flood risk early on in the
development plan process.
SFRA should help to demonstrate that planning authorities have afforded due weight to
flood risk throughout the plan preparation process. This should assist SEPA to be able to
accept, in principle, the development proposals contained in adopted Local Development
Plans.
SFRA can also be used as a tool to help to inform the identification of areas most suitable
for development and also to support the identification and safeguarding of areas suitable
for sustainable flood management. Scottish Planning Policy (SPP) supports an integrated
and holistic approach to the multiple functions of green infrastructure such as open space,
flood management, coastal zones, climate change adaptability, river basin, the marine
environment and outdoor access.
SEPA has reprioritised its planning service to ensure that it is well placed to engage early
in the plan preparation process and is committed to working jointly with planning
authorities. SEPA will provide clear and consistent advice to planning authorities on flood
risk within their area.
The SFRA technical guidance is consistent with the more integrated and sustainable
approach to flood risk management which underpins the Flood Risk Management
(Scotland) Act 2009 and encourages linkages between the development planning process
and the flood risk management planning process.

2 What is SFRA?
Strategic Flood Risk Assessment (SFRA) is designed for the purposes of informing the
development planning process, primarily, to avoid increasing overall flood risk by avoiding
areas of flood hazard. It constitutes a strategic overview of flood risk to the development
plan area and should involve the collection, analysis and presentation of all existing,
available and readily derivable information on flood risk from all sources. The SFRA
findings can also be used to inform the strategic environmental assessment (SEA)
assessment of significant effects for flooding in the Environmental Report. It should be
used to apply the risk based approach to the identification of land for development and for
the development of policies for flood risk management, including surface water
management. Planning authorities should prepare an SFRA in consultation with SEPA
and other stakeholders with an aim to achieving co-ownership of the assessment. This
process may also usefully inform flood risk considerations beyond the development plan
process.
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3 Background and Policy Context
SFRA is consistent with the aims of National Planning Framework 3 (NPF3) and Scottish
Planning Policy.
NPF3 supports a catchment-scale approach to sustainable flood risk management. The
spatial strategy aims to build the resilience of our cities and towns, encourage sustainable
land management in our rural areas, and to address the long-term vulnerability of parts of
our coasts and islands.
Scottish Planning Policy (SPP) requires that the planning system should prevent
development which would have a significant probability of being affected by flooding or
would increase the probability of flooding elsewhere. Planning authorities must take the
probability of flooding from all sources and associated risks involved into account when
preparing development plans. SPP states that development plans should use Strategic
Flood Risk Assessment to inform choices about the location of development and policies
for flood risk management.
Embedding SFRA as part of the development plan process would also contribute to
satisfying the requirements placed on local authorities under section 1 of the Flood Risk
Management Act. Section 1 of the Act requires local authorities to exercise their flood risk
related functions with a view to reducing overall flood risk and promoting sustainable flood
risk management.
The SFRA approach is also consistent with SEPA’s role as a key agency under the
Planning etc. (Scotland) Act (2006) and the principles of Delivering Planning Reform;
SEPA is committed to frontloading advice via effective development plan engagement,
delivering greater collaboration between public bodies and contributing to the key aim of
sustainable economic development. The principles governing advice and consultation
between SEPA and planning authorities on flooding are set out in the SEPA – Planning
Authority Protocol (Policy 41).

4 Scope of SFRA
An SFRA should be sufficiently detailed to enable robust consideration of flooding and
surface water drainage issues in the development plan process, both strategic and local.
An SFRA can provide early input to the plan making process by contributing to the
Monitoring Statement and the baseline Strategic Environmental Assessment (SEA). It
should provide an evidence base for the main issues report, assisting the exploration of
proposals and alternatives and the strategic assessment of their environmental effects.
Embedding SFRA within the development plan process should help ensure that flood risk
is taken into account in the formulation of the spatial strategy, the identification of
development allocations and refinement of land use policies.
The level of detail and information requirements of an SFRA should be proportionate to
the issues a development plan is dealing with and the flood risk issues in the area. For
example, a development plan dealing with significant land allocations will generally
require a higher level of resource than one focused on settlement consolidation and
refinement of flooding policy. It should principally be a desk-based study making use of
existing information. The level of detail within a SFRA should be sufficient to enable SEPA
to agree allocations in principle and allow the agency to focus only on detailed matters in
any future consultation on planning applications.
There are potential benefits if planning authorities work in partnership to undertake an
SFRA on a river catchment basis. For the purposes of identifying river catchments,
reference should be made to SEPA’s river classification scheme for large catchments
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(greater than 10 km2) and to the Sub Catchment Units within the National Flood Risk
Assessment (NFRA).
Catchment based working arrangements may also assist
integration with the flood risk management planning process.
The key elements of SFRA should include:
1)
2)
3)
4)
5)
6)
7)
8)

Information on current flood hazard for all potential sources of flooding;
Information on current flood risk for all potential sources of flooding;
Information on potential flood hazard and risk due to climate change;
Information on existing flood protection schemes and other flood risk
management infrastructure;
Identification of the functional flood plain (including built up areas and
undeveloped/sparsely developed areas);
Identification of relevant drainage issues;
Identification of sites or areas constrained by flood risk; and,
Information on growth pressures in the area.

The following guidance focuses on core principles and approaches and enables flexibility
depending on the level of flood risk and development pressures. It is divided into two
sections. Section one provides guidance on the information requirements for SFRA.
Section two provides guidance on using the SFRA to inform the land allocations and land
use policies within the development plan.

5 Section 1: Information Requirements
5.1.1 All Sources of Flooding
SFRA should take account of all sources of flooding. The Scottish Government guidance
on Delivering Sustainable Flood Risk Management identifies the following primary
sources of flooding:


Fluvial (river) flooding - this occurs when the water draining from the surrounding land
exceeds the capacity of the watercourse, either through total volume/peak-flow or due
to a reduction in conveyance as a result of hydraulic structures and/or blockage via a
number of mechanisms. Overtopping/breaching of walls and embankments (either
formal or informal) can also lead to fluvial inundation.



Coastal flooding - this is caused by a combination of high tides and storm surge
and/or high wave conditions linked to low pressure weather systems.



Pluvial flooding - this is caused when precipitation ponds or flows over the ground
before it enters a natural or man-made drainage system or watercourse, or when it
cannot enter the drainage system because the system is already full to capacity.



Sewer flooding - this occurs when combined sewers are overwhelmed by heavy
rainfall. Sewer flooding is often closely linked to surface water flooding, and may
contain untreated foul water.



Groundwater flooding - this occurs when water levels below ground (i.e. in soils,
sands and gravels or rock formations) rise above surface levels. Low-lying areas
underlain by permeable strata are particularly susceptible. Groundwater flooding is not
as significant an issue in Scotland as in other parts of the UK – it is often a
contributory or exacerbating factor only that is hard to quantify and measure.



Reservoir flooding and flooding from other infrastructure - although unlikely, failure of
infrastructure such as dams or canals could result in a large volume of water being
released very quickly.
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For further information, see Scottish Government guidance on Delivering Sustainable
Flood Risk Management (2011).

5.1.2 Flood Maps
In terms of the Flood Risk Management Act, flood risk means the combination of the
probability of a flood and its potential adverse consequences on a range of risk receptors
(human health, the environment, cultural heritage and economic activity).
SEPA has published updated flood risk maps for Scotland in January 2014 using the
fluvial, coastal and surface water flood maps for the three reportable flood events (low,
medium and high probability). The maps have been created for each of the 243
Potentially Vulnerable Areas (PVAs). The flood risk maps are based on the following
receptors: indicative number of inhabitants, types of economic activity (business and
transport), designated protected areas and bodies of water, Integrated Pollution
Prevention and Control installations (IPPC) and any protected area or body of water
which could be affected by pollution from an IPPC.
The strategic nature of the risk maps limits their application for site specific land use
planning purposes. There is, however, an opportunity to use information provided at PVA
level to provide contextual information for development planning purposes.

5.1.3 Fluvial and Coastal Flooding
In connection with the publication of the Flood Maps, SEPA provided planning authorities
and national park authorities with a Planning Sub-folder of mapped information on flood
hazard and risk. This provides selected information from the Flood Maps on fluvial and
coastal flood hazard and risk. It should be used in conjunction with the SPP risk
framework to screen development plan land allocations (see Diagram 1). The content of
the Sub-folder comprises:






The medium probability (1:200yr) fluvial, defended extent.
The medium probability (1:200yr) coastal, undefended extent (with GIS polygon
indicating structures, flood defences and areas of benefit).
The low probability (1:1000yr) fluvial, undefended extent (with GIS polygon
indicating structures, flood defences and areas of benefit).
The low probability (1:1000yr) coastal, undefended extent (with GIS polygon
indicating structures, flood defences and areas of benefit).
SEPA’s observed historical flood extents (provided as supporting information for
the medium probability extents).

The high probability extents have not been provided as these do not correspond to the
Risk Framework in SPP. The medium probability, fluvial defended extent takes account of
formal flood protection schemes where the data is readily available. Consequently,
residual flood risk (e.g. in circumstances where a flood defence fails) cannot be derived
from the mapped flood extent. For purposes of screening for residual risk in areas behind
flood defences, the low probability, fluvial extent may be used as a proxy for the medium
probability extent (see Diagram 2).
The modelling of the coastal flood extent does not take account of structures and flood
defences or wave action and, thus, provides an indication of areas at residual flood risk
behind defences. However, as a function of the LiDAR DTM used, some existing sea
walls and other structures, may inherently be modelled as defences thus underestimating
the extent of coastal flooding locally.
The fluvial and coastal hazard maps are strategic products developed at a national scale
using national datasets and consistent methodologies. They are not suitable for use at the
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UNCONTROLLED DOCUMENT WHEN PRINTED

Page 7 of 21

individual property level. Due to the strategic nature of the output and the methodologies
used, there are limitations associated with the maps:


The fluvial map does not show flooding from small watercourses i.e. where the
catchment area draining to the river is less than 3km2. It can also be particularly
difficult to accurately represent urban areas where the effects of complex surface
drainage systems and hydraulic structures may affect a flood.



The modelling method for coastal flooding does not specifically take account of
mechanisms at work during a storm event and cannot account for potential effects
of wave action.

SEPA will assist planning authorities in the interpretation of the information in the
Planning Sub-folder for SFRA purposes taking account of the most up-to-date information
it holds and considers suitable for planning purposes, such as information from a recent
flood or more specific information about the flood risk to an area.
Information from the Sub-folder should be supplemented and complemented by other
readily derivable or available information. The following sources of information on river
and coastal flooding are of relevance:
Previous Flood Risk Assessments (FRAs) or information provided in support of previous
planning applications in the vicinity of proposed allocations may be referred to, if
appropriate. However, such information may not necessarily determine or influence the
SFRA with respect to its flood risk conclusions and the designation of land as suitable for
development.
Local authority biennial flood prevention reports, although no longer required under the
FRM Act, are a valuable source of information on all scales of past flood events that have
affected a local authority area. Information on what remedial measures were undertaken
to reduce the flood threat at any given location is also often listed.
Reference should be made to the Flood Liaison and Advice Groups (FLAGs) convened by
local authorities. FLAGs provide a forum for the key public and private stakeholders to
share knowledge and offer advice on flooding issues, particularly with respect to land use
planning issues. New arrangements for Local Flood Risk Advisory Groups, which will
contribute to the production of Flood Risk Management Plans, may provide a useful
source for advice on flooding issues.
A large amount of the historic data is held by local authorities in their capacity as the local
Flood Prevention Authority. The flood risk management officer within the local authority
should be involved in the appraisal of sources of flood risk.

5.1.4 Assessment of Other Sources of Flooding
SFRA should identify surface water drainage issues and assess risks involved for
development. SEPA’s surface water hazard map has been delivered to planning
authorities to provide them with a high level awareness of pluvial and sewer drainage
issues. This has been provided as advisory information within the Planning Sub-folder.
The hazard map combines pluvial sources and sewer model outputs to provide a strategic
assessment of surface water flood risk. Appropriate assessment of surface water flood
risk should be undertaken in consultation with local authority flood risk management
officers. Consultation with Scottish Water may be necessary to clarify flooding constraints
from the sewerage system. Use should be made of evidence from surface water
management plans, as they become available.
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The SFRA should ensure that a pluvial hazard can be managed to prevent any adverse
impact on the site and the existing, adjacent built environment. In certain locations, SEPA
may hold information on pluvial flood risk in the vicinity of the site, additional to that
contained within the hazard map, which may assist the detailed assessment.
SEPA has provided information on groundwater as part of the publication of the Flood
Maps. The groundwater flood map does not show flood hazard or extents. It is an
indicative map which highlights catchments within which there are zones where
groundwater may contribute to flooding by prolonging a flood event or exacerbating its
impacts. The groundwater flood map is not applicable to the SFRA at this time.
Under the Reservoirs (Scotland) Act 2011, SEPA requires to assign a risk designation of
high, medium or low to all sites covered by the legislation. These designations are based
on the potential adverse consequences of an uncontrolled release of water and the
probability of such a release. As part of the risk assessment process, inundation maps are
being produced for every controlled reservoir indicating the consequences of reservoir
failure. These are intended for publication in October 2015. SEPA will assist planning
authorities to assess the implications of reservoir flood risk.
The potential risk of flooding from raised canals should also be considered under other
sources. Although smaller in scale and volume than a dam, a canal breach has the
potential to cause rapid, high velocity inundation and risk to life and infrastructure. The
Union Canal breach in Fountainbridge, Edinburgh in June 2002 is one contemporary
example of such a flood. Consultation with Scottish Canals on any information they hold
on this matter may prove beneficial.

5.1.5 Natural Flood Management
The NFM maps identify areas where there are opportunities for alteration or restoration of
natural features to help manage flood risk. The maps are of a strategic nature and are
primarily to support FRM planning decisions at the catchment level. They provide a high
level assessment of those areas within catchments and along coastlines where the
implementation of the specified NFM techniques could be most effective and merit further
investigation. Five natural flood management maps have been produced: run- off
reduction; floodplain storage; sediment management; estuarine surge attenuation; wave
energy dissipation. NFM is a developing research area and the evidence base of where
NFM measures might be effective is still being established. SEPA will advise on the
interpretation of the maps and how opportunities for NFM might be assisted by the
development plan process.
As part of the National Flood Risk Assessment, SEPA has undertaken a hydrological and
morphological characterisation of sub catchment units. Hydrological assessment has
reviewed design flood specific discharge, flood plain and loch storage to run-off ratios,
stream power and average time-to-peak data. The geo-morphological assessment scores
river types and flood risk pressures. SEPA will advise planning authorities on the
interpretation of the characterisation.

5.2 Assessment of Climate Change
SPP addresses the need to adapt to the short and long term impacts of climate change.
Its spatial strategy as a whole aims to reduce greenhouse gases and facilitate adaptation
to climate change. As part of this approach, the planning system can play an important
part in reducing the vulnerability of existing and future development to flooding. SPP
advises that, in applying its risk framework to proposed development, the effects of
climate change should be taken into account.
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The SPP risk framework and the mapped information contained in the Planning Subfolder do not provide any additional allowance for climate change. However, as part of the
National Flood Risk Assessment (NFRA), SEPA has undertaken an assessment of
catchment sensitivity to climate change. This indicates a range of uplift factors for river
basin catchments across Scotland to reflect climate change impacts. SEPA also holds
information on the potential impact of climate change on sea levels, produced as part of
the Flood Maps project. Advice is also provided in SEPA’s Technical Guidance for Flood Risk
Assessments. This recommends that best estimates of climate change, based on the most
up-to-date findings, should be made of climate change impacts on probabilities, flood
depths and extents for fluvial, coastal and pluvial situations.
SFRA provides an opportunity to factor the predicted change in climate into future
estimates of fluvial flood flows, design rainfall events and sea level rises. SEPA will advise
planning authorities on how to factor climate change into the SFRA and over what time
horizons consistent with UK Climate change Projections (UKCP09).

5.3

Assessment of Flood Risk Management Infrastructure

Structural measures to manage flood risk in Scotland have in the main been delivered by
the use of flood defences in the form of walls, embankments and culverts. The use of
upstream storage ponds has also been implemented in some locations.
The Scottish Government’s Flood Defence Asset Database (SFDAD) holds a record of
the flood protection schemes constructed by local authorities under the Flood Prevention
(Scotland) Act 1961 (as amended 1997). The database brings together a wide range of
detailed information for each of the local authority flood protection schemes.
As part of the NFRA, SEPA has undertaken an assessment of flood risk receptors within
the “area of benefit” of the schemes. An assessment of defences has also been
conducted based on scheme age, condition and standard of protection to allow
development of a defence criticality score. SEPA will advise planning authorities on the
interpretation of the national assessment.
Low-lying tidal and coastal areas are particularly vulnerable, due to the residual risk of
defences being overtopped or breached, resulting in fast flowing and deep water flooding.
Planning authorities should take these hazards fully into account when drafting
development plans.

5.4

Identification of the Functional Flood Plain

SPP identifies the functional flood plain for planning purposes as having a greater than
0.5% (1:200yr) annual probability of river or coastal flooding. Functional flood plains store
and convey water during times of flood. SPP advocates flood avoidance by safeguarding
flood storage and conveying capacity and locating development away from functional
flood plains.
Definition of the functional flood plain should be undertaken as part of the SFRA. SEPA’s
coastal and fluvial hazard maps provide an indication of the functional flood plain. The
hazard maps are based on a composite Digital Terrain Model (DTM) consisting of LiDAR
and NEXTmap data. Areas with low resolution NEXTMap DTM may require more detailed
consideration of the extent of the flood plain. For all areas, consideration should be given
to the effects of climate change and hydraulic blockage. SEPA will assist interpretation of
the coastal and fluvial hazard maps for the purposes of defining the functional flood plain.
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For the purposes of assessing development pressures within the functional flood plain,
planning policy differentiates between built up areas in the functional flood plain and
undeveloped and sparsely developed areas. To assist the process of defining built up
areas and sparsely developed areas within the functional flood plain, use can be made of
the Settlements Dataset provided by the General Register Office for Scotland (GROS).
This is produced every two years using Small Area Population Estimates (SAPE) together
with non residential addresses from the Royal Mail Postal address File (PAF) to define
contiguous urban postcodes.
For further information, see GROS Settlements Dataset

5.5

Deliverables / Reporting

Section 1 of the SFRA should provide a compendium of readily available information on
flood risk that will allow for a broad scale assessment of flood risk. In line with the
definition in the Flood Risk Management Act, flood risk should be considered as the
combination of the probability of a flood and the potential adverse consequences,
associated with a flood, for human health, the environment, cultural heritage and
economic activity (see Diagram 3). The assessment of the components of flood risk would
be assisted by maps showing the flood extents (i.e. the hazard) and the potential adverse
consequences of all flood sources and areas of significant flood risk. Assessment would
also be assisted by spatial overlays using GIS. There are joint probability techniques for
combining risks from different sources. However, for broad scale SFRA purposes, it
should be sufficient to identify and understand the links and interactions between multiple
sources. The Section 1 report should comprise map based information, an appraisal
report and supporting GIS data files.
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6 Section 2: Using SFRA to inform the Development Plan
The findings of the SFRA have an important role to play in ensuring that the spatial
strategy, including allocations are sustainable in the long term and not just over the five
year life cycle of the Development Plan process. This section explains how the SFRA can
be used to ensure that future developments are not at risk of flooding and to summarise
potential further uses of the information contained within the SFRA.
Planning authorities should use the SFRA findings to ensure that new development is
directed to areas of no or little risk of flooding in the first instance, in line with the SPP
Risk Framework. Only in cases where this is not considered feasible should higher risk
sites be considered. Planning authorities should be able to demonstrate that there are no
reasonable alternative sites in areas with a lower probability of flooding that would be
appropriate to the type of development proposed. This iterative approach is summarised
below.

As an example of this approach, see the Environmental Report (Appendix D) prepared in
connection with Perth and Kinross Main Issues Report (October 2010).
The benefits of this approach include:




Compatibility with SPP’s precautionary approach to development decisions when
flood risk is an issue and the need to safeguard the functional flood plain.
Consistency with the duties on SEPA and responsible authorities under the FRM
Act to reduce overall flood risk and promote sustainable flood management.
Alignment with the principle of avoiding flood risk in line with SPP and Sustainable
Flood Risk Management Guidance.

The way in which the SFRA information can be used to inform the approach is outlined
below.

6.1

Fluvial and Coastal Flooding

In areas at risk of fluvial or coastal flooding, the Planning Sub-folder and the SPP risk
framework provide the starting point for the above approach. The medium probability
(1:200yr) and the low probability (1:1000yrs) extents of the fluvial and coastal hazard
maps provide the means for identifying the flood risk areas categorised within the SPP
risk framework as little or no risk, low to medium risk and medium to high risk.
Where there are no reasonably available sites in areas at little or no risk, then
consideration should be given to locations within low to medium risk areas. If, following
the application of this iterative approach, it is not possible for a development to be located
in a low to medium flood risk area; consideration may be given to appropriate forms of
development, in line with the SPP risk framework, in the medium to high risk area.
The SFRA findings should align with the assessment of significant effects of the plan on
flood risk identified through the SEA. The SEA process can also be used to help compare
the likely effects of the reasonable alternatives on all of the SEA topics and identify viable
mitigation measures to avoid and reduce flood risk. This should help to demonstrate that
LUPS-GU23 V.2
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flood risk can be reduced to and from the site and to assist SEPA to agree to the principle
of development.
The SPP risk framework indicates that within the medium to high risk areas of the
functional flood plain separate considerations apply to development pressures within built
up areas and those within undeveloped and sparsely developed areas.
Within the built up areas of medium to high risk areas, the risk framework indicates that
residential, institutional, commercial and industrial uses may be suitable provided flood
protection measures to the appropriate standard already exist and are maintained, are
under construction, or are a planned measure in a current flood risk management plan.
While SPP emphasises that in areas protected by existing flood protection measures,
such uses may be suitable, defences require to be built to the appropriate standard and to
be properly maintained. SEPA would caution that flood protection measures can reduce
the probability of flooding, but they cannot eliminate it entirely. In light of the residual flood
risk behind flood defences, SEPA would expect the following:


The appropriate standard of flood protection to allow additional development within
medium to high risk areas should be aligned with the risk framework (i.e. 0.5% AP
(1:200yr)). Account should also be taken of climate change.



Where brownfield development is proposed behind flood defences, it should be
equal or less vulnerable to flood risk than the pre-existing use, accepting that likefor-like industrial for industrial or commercial for commercial may be acceptable.
SEPA would consider the introduction of a more vulnerable type of use to be
generally contrary to the principle of reducing overall flood risk (see SEPA’s Land
Use Vulnerability Guidance).



Development on greenfield land or public open space which is protected by
existing flood protection measures will add to the developed area at risk and
should, therefore, be considered unsuitable.



Although flood protection measures can reduce the probability of flooding, they
cannot eliminate it entirely. Planning authorities should consider residual flood risk
from failure of flood defences in undertaking a SFRA. Consideration should be
given to use of water resistant materials and forms of construction.



Where brownfield development is proposed, it is important to ensure financial
commitment to a scheme has been made prior to grant of planning permission
within the area of benefit. Local Flood Risk Management Plans will identify what
flood protection actions will be taken by whom and at what time during the six-year
planning cycle. However care needs to be taken to ensure that there is no
disconnect in the timing between the implementation of flood protection actions
and the construction/occupation of development intended to be protected by these
actions. Where the standard of protection of a proposed scheme is less than
1:200 years, SEPA will object to development/allocation of residential sites within
the area of protection in line with the risk framework in SPP. There may however
be justification for industrial commercial sites to come forward in such
circumstances if other drivers take precedence.

Undeveloped and sparsely developed areas are generally not suitable for additional
development. Exceptions may arise if a location is essential for operational reasons or
certain utilities infrastructure and where an alternative lower risk location is not available.
As recommended in section 5.4, the assessment of development pressures within the
functional flood plain would be assisted by the delineation of built up areas and
undeveloped and sparsely developed areas within the functional flood plain.
LUPS-GU23 V.2
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6.2

Other Sources of Flooding

The above approach can also be used in areas known to be at risk from sources of
flooding other than fluvial and coastal flooding. Where information is available, other
forms of flooding, with the exception of surface water flooding, should be examined and
mapped, if possible, to aid the assessment of probable impacts from such hazards with a
view towards locating development away from them.
In relation to surface water flooding the SPP indicates that;
 Infrastructure and buildings should generally be designed to be free from surface
water flooding in rainfall events where the annual probability of occurrence is
greater than 0.5% (1:200 years).
 Surface water drainage measures should have a neutral or better effect on the risk
of flooding both on and off the site, taking account of rain falling on the site and
run-off from adjacent areas.
Under the flood risk management planning process, local authorities are expected to lead
on the preparation of surface water management plans in collaboration with Scottish
Water and SEPA. These plans will create a framework for implementation of catchment
based, integrated drainage approaches that will manage surface water before it enters the
sewer system or the receiving watercourse. The Scottish Government guidance on
Delivering Sustainable Flood Risk Management (2011) considers that integrated drainage
must be a key consideration in planning decisions so that sustainable drainage is
embedded into the fabric of urban and rural landscapes. This requires examination of the
sources, pathways and receptors of flood waters to ensure that during any event the flows
created can be managed in a way that will cause minimum harm to people, buildings, the
environment and businesses. For further information see CIRIA C687 Planning for SUDS making it happen.
SFRA should identify existing land uses that contribute towards or have the potential to
contribute towards sustainable flood management. Opportunities for SUDS should be
promoted and an indication of the type of SUDS components appropriate for development
sites provided, taking account of location, site opportunities, constraints and geology. The
planning system has a key role in ensuring that adequate space to accommodate the
necessary level of SUDS is provided within site allocations.
SPP indicates that development plans should be based on a holistic, integrated and
cross-sectoral approach to green infrastructure and should be informed by relevant, up-todate audits, strategies and action plans covering green infrastructure's multiple functions,
such as open space, outdoor access, climate change adaptability biodiversity, river
basins, flood management, coastal zones and the marine environment. SFRA can be
used as a tool to help inform the identification and safeguarding of green infrastructure
and the identification and safeguarding of land that could be used for flood storage
capacity.
National Planning Framework 3 supports a catchment scale approach to sustainable flood
management to build the resilience of urban areas and encourages sustainable land
management in rural areas. SFRA should assist to develop opportunities for catchment
based solutions, where possible linked to River Basin Management Plan measures.
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6.3

Reporting Outputs

There are a number of possible outcomes as a result of the risk based site options
appraisal including:


Development is deemed acceptable, as there is little or no flood risk.



A proportion of the site is at medium to high flood risk. A detailed flood risk
assessment will be required at the planning application stage to identify the area
suitable for development.



The development may not be considered acceptable due to the level of flood risk,
however there is wider socio-economic justification for the proposed land
allocation and there are no alternate sites. In these cases the justification for the
land allocation needs to be clearly articulated and the potential of flood mitigation
measures (for example landraising with appropriate compensatory storage) to
provide effective and sustainable flood mitigation needs to be demonstrated for
the principle of development to be included in the proposed plan. Opportunities to
address flood risk hazards (for example through the removal or redesign of
culverts/bridges) should be considered where appropriate.



The level of flood risk is unacceptable and the site should not be promoted as
developable. Alternative sites should be considered.

To assist transparency and documentation of the risk appraisal undertaken in the
development plan process, a suggested format for an options checklist is provided
inTable 1.

7 Information and Uncertainty
There is always uncertainty in the estimation of flood risk, including the potential effects of
climate change. The quality of data collected and produced for SFRA purposes will vary.
Less reliable information or assumptions require a precautionary approach to be taken
and highlight the need for more detailed information to be obtained. The SFRA should be
considered as a live document to be updated on a regular basis as new information
becomes available to the organisations involved and should be appropriate for future
development plan reviews.
Reference has been made in this guidance to information which has supported the
National Flood Risk Assessment. The national assessment has been undertaken as the
preliminary stage in the flood risk management process. The information associated with
the national assessment has been augmented by the production of the SEPA Flood
Maps.
The most up to date techniques have been used to create the flood maps but there are
limitations of modelling flooding at a national scale. Uncertainty is higher in areas where
there are modified watercourses, especially urban areas and for high likelihood events.
This must be taken into account when using the flood maps.
The mapping of flooding is a dynamic process. As SEPA develops and improves data,
methodologies and techniques, the maps will be reviewed and updated. SEPA will
continue to work with responsible authorities and partner organisations to improve our
knowledge, understanding and the representation of flooding across Scotland.
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Diagram 1: Interpretation of the fluvial flood hazard map (1:200yrs flood probability
extent)

Development Site Fluvial Scenarios
A – Site is clearly outwith the flood outline
Check that there is no minor watercourse or water body in the vicinity. Pluvial and/or groundwater
hazard may however exist.
B – Site is clearly within the flood outline
Clear potential flood risk hazard.
C – Site is partially within the flood outline
At least part of the site may be at risk of flooding. Detailed examination required.
2

D – Site is adjacent to a minor watercourse (catchment less than 3km )
2
No information on potential flood hazard as the catchment area is less than 3km and is therefore
not included in the fluvial hazard map. A hazard may exist from a minor watercourse or other
sources, further investigation required.
E – Site is Brownfield and within (or partially within) the flood outline and is behind an
existing or proposed formal flood protection scheme (FPS)
Check the 1:1000yrs fluvial extent for residual risk. Failure or overtopping of FPS is possible and
the consequences of the flood hazard are likely to be significant.
F – Site is just outwith the flood outline or in the vicinity of a small watercourse and
immediately upstream of structure that may restrict flow (eg bridge or culvert)
Site is immediately upstream of a structure (such as a bridge or culvert) that may restrict water flow
and/or be susceptible to blockage that can increase the flood hazard.
G – Site is outwith the flood outline but there may be an anomaly in the fluvial map
Review of the map suggests no risk but given the flood outline immediately upstream and
downstream, it is likely that this is an anomaly in the map and there is a flood hazard.
LUPS-GU23 V.2
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Diagram 2: Screening for Residual Flood Risk behind Flood Defences

a) Fluvial Hazard Map (1:200yr) depicting the defended flood outline

b) Fluvial Hazard Map (1:1000yr) with flood defences and areas of benefit shown

The above maps provide a comparison between the 1:200yr (defended) and the 1:1000yr
(undefended) fluvial flood hazard extents. The 200yr extent takes account of structures such as
formal flood defences which limit the flood extent. The 1000yr does not take account of such
structures. Generally, apart from in low lying areas, such as where flood defences exist, the
differences between the two modelled extents are relatively small. Consequently, for purposes of
screening for flood risk associated with the potential failure of flood defences, the 1000yr extent
may be used to assess the consequences of a 200yr event. To further assist screening, the 1000yr
extent has been combined with a GIS polygon indicating formal flood defence structures (green
and red lines) and areas of benefit due to these defences (hatched area).
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Diagram 3: Components of the Definition of ‘Flood Risk’

Probability:
= Likelihood of Flood Hazard
Hazard = extent, depth, velocity, debris

X

Flood
Risk

Consequences:
= Impacts due to Receptor Characteristics
Characteristics = vulnerability, exposure, value

NB: Vulnerability is a function of resilience and susceptibility.

The Flood Risk Management (Scotland) Act 2009 places a duty on SEPA and responsible
authorities to exercise their flood related functions to reduce the overall risk of flooding
and promote sustainable flood risk management. It has clarified the definition of flood risk
and recognises the need to address all sources of flooding and their impacts.
In terms of the Act, flood risk means the combination of the probability of a flood and of
the potential adverse consequences, associated with a flood, for human health, the
environment, cultural heritage and economic activity.
SPP advises that planning authorities should have regard to the probability of flooding
from all sources and take flood risk into account when preparing development plans and
determining planning applications. The calculated probability of flooding should be
regarded as a best estimate and not a precise forecast.
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Table 1 - Options Appraisal Checklist

SITE INFORMATION

FLOOD RISK APPRAISAL

ID

Site
Name

Grid
Ref.

Proposed
Land Use

No of
units

Developed,
undeveloped
or sparsely
developed
area?

Increasing
vulnerability
(if
brownfield)

1

XX

NS6

Mixed use

150

Developed

No

Potentially at
medium to
high risk of
coastal/
fluvial
flooding
(within or
adjacent to
indicative
1:200 flood
outline)
Fluvial

LUPS-GU23 V.2

Watercourse
catchment
less than
3km2 hence
not modelled
in Flood Map

Formal
Flood
Defences
present
and current
standard of
protection

Surface
water
hazard

Flood risk
summary and
mitigation
requirements

Justification
for land
allocation

None

None

Yes

Significant
fluvial and
pluvial flood
risk. No FPS
proposed.
Detailed FRA
required

Development
contributes to
maintaining
sustainability
of local
community
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8 Glossary of Terms
Flood Maps for Scotland: The flood maps provide indicative flood hazard and risk
information and enable the identification of communities potentially affected by flooding
and its impacts. They are a tool for public awareness and understanding and support
decision making for flood risk management and land use planning. The maps have
been developed in partnership with local authorities and as presented reflect local
knowledge of flooding and its impacts.
National Flood Risk Assessment (NFRA): A high-level screening tool that brings
together available and readily derivable information on the sources and impacts of
flooding in Scotland. As a preliminary stage in the flood risk management planning
process, it assists SEPA and the Responsible Authorities identify Potentially
Vulnerable Areas (PVAs). The assessment takes account of the likelihood of flooding
from all sources, together with the potential impact of flooding on people, the economy
and the environment.
Potentially Vulnerable Areas: Areas identified using the National Flood Risk
Assessment, where the scale of potential impact is sufficient to justify further
assessment and appraisal, including the production of flood hazard and risk maps by
2013. The setting of objectives and appraisal of measures for these areas will be
undertaken within flood risk management plans.
Return Period: A measure of the rarity of an event - the longer the return period, the
rarer the event. It is the average length of time (usually in years) separating flood
events of a similar magnitude. The return period is also the inverse of the probability
that the event will be exceeded in any one year. For example, a 10-year flood has a
1/10 = 0.1 or 10% chance of being exceeded in any one year and a 50-year flood has
a 1/50 = 0.2 or 2% chance of being exceeded in any one year.
Risk: A combination of the likelihood and consequences of an event.
Sub Catchment Units: Catchments derived from the work undertaken to generate
the Water Framework Directive river typology dataset. SCUs are generated from each
confluence on the baseline river network, i.e. where two or more rivers, each with a
catchment area greater than 10 km², meet. These are a basic unit of management for
the NFRA.
Sustainability: Sustainability is the long term recognition and maintenance of
responsibility which has environmental, economic and social dimensions. It
encompasses the concept of stewardship and responsible management of resources
to both meet the needs of today without compromising the needs of generations to
come.
Sustainable Development: An approach to resource use that aims to meet human
needs, while preserving the environment so that these needs can be met not only in
the present, but also for future generations. The delivery of sustainable development is
generally recognised to require reconciliation of three pillars of sustainability –
environmental, social and economic.
UKCP09: Working name for UK Climate Projections which is funded by Defra on
behalf of the UK Government and the Devolved Administrations. CP09 is the fifth
generation of climate change information for the UK. It reflects scientists' best
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understanding of how the climate system operates, how it might change in the future,
and allows a measure of the uncertainty in future climate projections to be included.
Vulnerability: A combination of susceptibility (i.e. the propensity of a receptor to suffer
harm from flooding) and resilience (i.e. the propensity of a receptor to recover from
damage from flooding).
Water Framework Directive (WFD): Establishes integrated river basin management
for Europe. It requires all inland and coastal waters to reach "good status" by 2015, or
an alternative or delayed objective; it is the sister Directive to the Floods Directive. It
was transposed into Scots law by the Water Environment and Water Services
(Scotland) Act 2003. Under the WEWS Act, regulation of the water environment is
achieved by the the Water Environment (Controlled Activities) (Scotland) Regulations
2011, commonly know as CAR.
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