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“The Bill will create a flexible approach to managing flooding, which can be adapted to different
circumstances.  The intent behind creating a flexible approach is to produce legislation that will
work for current and future generations.  The Bill will deliver flood management at a catchment
scale, which will allow local authorities and others to take the best possible approach to managing
flooding in their area.  Options will range from traditional defences to improved flood warning and
natural flood management measures wherever possible”.   
 
“The new national flood risk assessments and flood maps will improve our understanding of the
likelihood and consequences of flooding from rivers, the sea, extreme rainfall events and
groundwater.  Those new assessments will be complemented by flood risk management plans that
will ensure that the most sustainable and cost-effective measures are put in place to manage
flooding.  The implementation of the Bill over the next few years will make vital improvements to
how we manage flooding and make a real and long-term difference to the lives of people in
Scotland.” 
 
Richard Lochhead at Stage 3 debate of Flood Risk Management (Scotland) Bill, May 2009
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1.  SUMMARY 
 

The passage of the Flood Risk Management (Scotland) Act 2009 represents a major opportunity 
to change the way floods are managed in Scotland.   The Act has the potential to deliver 
effective protection for homes and businesses from flooding, whilst protecting natural 
environments and restoring lost or degraded habitats.  The Act introduces a flexible approach 
to the management of flood risk, based on the principles of sustainable flood risk management.  
The implementation of the Act will be a challenging task.  RSPB Scotland recommends that the 
following steps are taken in order to succeed:  
 

• The implementation must be delivered in an open and transparent way, with active 
stakeholder engagement.  The traditional “design, explain and consult” approach adopted for 
hard engineering schemes must be replaced by a more participative, proactive approach to 
working with experts, communities and individuals.  This work should deliver a rounded 
picture of issues, constraints and opportunities for managing flood risk across catchments.  

  

• Key to a successful implementation will be ensuring a common understanding of key 
concepts in legislation.  These include, for example, what it means to manage flood risk in a 
sustainable way, how to consider the ‘most sustainable’ measures to manage flood risk and 
how the restoration of natural features and characteristics of catchments can help lower flood 
risk.    The Scottish Government must issue guidance and policies on these matters.  

 

• The Act introduces specific requirements on Scottish Government, SEPA and local authorities 
in relation to restoring natural features and characteristics of catchments.  In order to 
implement these provisions the knowledge of natural catchment processes must be improved 
through research and demonstration projects.  Further action will be required to clarify the 
role of land managers and put in place effective incentive / funding mechanisms.   

 

• The Act introduces a complex set of provisions that may take some time to fully enact.  
However, this should not hinder progress towards taking a sustainable and catchment based 
approach to flood risk management.  Guidance or directions from Scottish Ministers will be 
required to encourage local authorities to implement the general principles of sustainable 
flood management prior to the Act’s full enactment.   

 

• An important aspect of implementation process will be the revision of existing plans and 
policies to ensure that they align with the requirements of the new Act.  In particular, this 
includes statutory planning policies on flooding, Controlled Activities Regulations, Scottish 
Water functions, land use and agricultural policies and coastal management policies.  

 

• Local authorities currently receive funding for capital expenditure on flood protection 
schemes through the local government settlement. The current financial agreement ends in 
2011, and following this period, a review of funding arrangements should take place as part of 
the next spending review.   In order to ensure best use of available funds, integration and 
alignment with existing funds may be necessary. 

 

• Sustainable flood risk management is a relatively new concept, and its implementation will 
require new skills and knowledge.   Further training will be required to achieve this.   
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“We recognise that flooding cannot be eliminated, but experience tells us that well co-ordinated 
actions can significantly reduce the likelihood of flooding and its harmful impacts. We have 
introduced the bill to make a series of important changes to how flood risk will be managed in 
Scotland. Our aim is to ensure that the people of Scotland benefit from a modern, sustainable
approach to flood risk management.” 
 

 Richard Lochhead at Stage 3 debate of Flood Risk Management (Scotland) Bill, May 2009 
looding is a major issue in Scotland and likely to get worse due to climate change.  Elgin, 
lasgow, Paisley, Elgin, Edinburgh, Dumfries, Kilmarnock, Kirkintilloch and Selkirk have 

uffered serious flooding in recent years with millions of pounds worth of damage to business 
nd residential properties.   

he current estimates of the numbers of properties at risk suggest that nearly 4% of Scotland's 
.5 million properties are located within flood prone areas, with approximately 100,000 
roperties at risk from flooding.  The majority of properties - 73,300 – are at risk from river 

looding, including 68,500 private homes and 5,000 commercial premises. Another 26,000 are 
roperties at risk from coastal flooding1.  The UK Climate Projections 2009 (UKCP09)2  suggests 

hat winters will become wetter, while summers may become drier but with more frequent 
eavy rainfall.  The projections suggest increases in winter precipitation of up to 29% in some 
arts of Scotland.  Summer precipitation could also increase significantly, with some parts of 
cotland increasing by 25%.  This is likely to considerably increase the number properties at 
isk of flooding and in particular, the likelihood of surface water floods resulting from short, 
eavy rainfall events.  The projections for sea level change, taking into account vertical land 
ovement, vary from 25cm-55cm by 2095 under medium climate change scenario.  For 

xample, projections for Edinburgh suggest an estimated rise of 24cm by 2080.  This, coupled 
ith increased storminess, could put mounting pressure on existing coastal defenses.   

he environment is also likely to suffer as a result of climate change and increased flood risk.  It 
as been estimated that every year 100ha of saltmarsh and mudflats are lost in the UK to rising 
ea levels3, and erosion due to increased storminess. These are key habitats for birds, 
nvertebrates and fish, and many such areas in Scotland are internationally and nationally 
ecognised for their importance for wildlife.  The qualifying conservation interests must be 
rotected against erosion and encroaching sea levels and habitats allowed to migrate 

andwards where this may be possible through coastal realignment.   

he protection, and restoration of natural habitats such as saltmarsh, wetlands and floodplains 
an help in reducing the impacts of flooding, and is an important element of taking a 
ustainable approach to managing flood risk.   Expansion and restoration of these habitats 

                                                
 Scottish Executive Geographic Information Service: Impact of Flooding in Scotland - In-house GIS analysis using the SEPA 
ndicative Flood Map 2007 Summary results, 2007 
 UKCP2009; http://ukclimateprojections.defra.gov.uk
 Seas of Change:  Pilcher, Burston, Kindleysides and Davies, RSPB Scotland report, 2002 

http://ukclimateprojections.defra.gov.uk/


inland and at the coast must be part of the solution, and will contribute towards meeting the 
UK biodiversity obligations. Such an approach can deliver social, economic and environmental 
benefits and thereby contribute to a sustainable Scotland.  It can be a cost-effective means of 
tackling flooding - protecting homes and businesses whilst benefiting environment and 
biodiversity.   
 

RSPB Scotland welcomes the introduction of Flood Risk Management (Scotland) Act 2009 (the 
‘FRM Act’) which transposes the EC Floods Risk Directive (the ‘Floods Directive’) and reviews 
the approach to the management of flood risk in Scotland.  The Scottish Government is to be 
congratulated on the participative approach to the transposition of the Act and the timely 
introduction of this Act.  The Flood Risk Management (Scotland) Act 2009 is a significant piece 
of legislation that introduces a major change to the way floods are managed.  It is no longer 
only about flood defences, floodwalls and embankments – it is about considering a range of 
options, including more natural approaches, with the aim of finding the most sustainable, long 
term solution.   
 

The rigorous and forward thinking approach of the Parliament’s Rural Affairs and 
Environment Committee in its consideration of the Bill led to a number of amendments that 
helped strengthen the Bill4.  Scottish Environment LINK and RSPB Scotland were proactive in 
providing the members of the Committee and other MSPs with evidence and guidance on how 
the Bill could be strengthened.  This work, which was acknowledged by the Parliament, helped 
ensure that modern concepts in flood risk management and sustainability were placed at the 
heart of the Act.  Scottish Environment LINK and RSPB Scotland were particularly influential 
in ensuring that natural approaches to managing flood risk were given a clear role in the 
legislation.  These changes mean that the Act has the potential to deliver both the effective 
protection of homes and businesses, while also protecting existing natural assets and restoring 
lost or degraded habitats.   
 

The primary legislative framework is now in place.  The Scottish Government must now 
develop secondary regulations and guidance to deal with the details and practicalities of 
implementing the Act.   
 

What does this report do? 
This report outlines the context and background to the new legislation.  It highlights the 
opportunities for effective implementation based on co-operation, improved management of 
catchments and natural ecosystems, and well designed, sustainable schemes to manage 
flooding.  It also examines gaps in knowledge, paying particular attention to the natural 
component of sustainable flood risk management, highlighting advances, but also hurdles 
which may continue to hold back implementation.  The report concludes with 9 
recommendations that should be adopted by Scottish Government, SEPA and responsible 
authorities in order to successfully implement the provisions of the new Act.  This report 
should be useful to those involved in policy as well as practice.   
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3.  FLOOD RISK MANAGEMENT (SCOTLAND) ACT 2009:  THE NEW 
LEGISLATIVE FRAMEWORK 
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During stage 1 there was a lot of discussion about sustainable flood risk management.  The adoption
of sustainable approaches to the management of flooding is central to the Government’s agenda for
modernising flood risk management, and sustainable flood risk management is at the heart of the
Bill.  The bill includes a series of substantive provisions that translate concepts and principles that
are at the heart of sustainable flood risk management.  For instance, the bill sets out a framework for
collaborative working and stakeholder engagement, establishes a long-term and catchment-focused
planning process, provides for consideration of non-flooding benefits when identifying measures,
and ensures that the broadest range of measures are within the practitioner’s toolkit.   
 
Roseanna Cunningham at Stage 2 of the Flood Risk Management (Scotland) Bill, 4
March 2009 
he passage of the Flood Risk Management (Scotland) Act 20095 represents a major change to 
he way floods will be managed in Scotland.  Whilst in the past, emphasis was placed on 
raditional hard engineering that attempted to prevent flooding by conveying water away from 
igh-risk areas; the new approach focuses on the management of catchments in an integrated 
ay to reduce flood risk.  The Act applies to all forms of flooding, from rivers, lochs, 

roundwater and the sea, flooding from surface water runoff but can exclude sewerage 
looding.   

he Act transposes the requirements of the EC Floods Directive, which establishes a framework 
or the assessment and management of flood risks, aiming at the reduction of adverse 
onsequences for human health, the environment, cultural heritage and economic activity 
ssociated with floods.  The Act also reforms the current legislative framework and introduces 
ew duties and responsibilities for the management of flood risk, introduces new statutory 
rocess for flood protection schemes and transfers responsibility for the enforcement of 
eservoirs Act 1975 to SEPA.  The substantive provisions introduced by the Act are discussed 
elow.   

.1  Provisions for the sustainable management of flood risk  
he Act introduces a flexible approach to the management of flood risk, based on the principles 
f sustainable flood risk management (for principles see section 4.2), such as a catchment based 
pproach to managing sources and pathways of floodwaters, integration of functions, plans 
nd policies; collaborative working, and good stakeholder engagement.  For the first time in 
egislative history, a reference to sustainability is made in the long title – i.e. the purpose of 
egislation is the ‘sustainable management of flood risk’.  The Act also includes more specific 
rovisions intended to ensure that sustainability is placed at the heart of flood risk 
anagement.  Details of these provisions are described in Table 1.   

                                                
 The Act can be found at: http://www.opsi.gov.uk/legislation/scotland/acts2009/pdf/asp_20090006_en.pdf

http://www.opsi.gov.uk/legislation/scotland/acts2009/pdf/asp_20090006_en.pdf


 
Table 1:  Examples of provisions under the Act based on the principles of sustainability 
 
Section of the 
Act 

Nature of the 
provision 

Description 

Section 1(2)(b) 
 
 
 
Section 1(2)(c) 
 
 
 
 
 
 
Section 27(4) 

General duty 
 
 
 
General duty 
 
 
 
 
 
 
General duty 

- Scottish Ministers, SEPA and responsible authorities are 
required to have regard to social, economic and 
environmental impact of the exercise of their flood 
related functions.   
- Scottish Ministers, SEPA and responsible authorities are 
required to (i) act in the best way calculate to manage 
flood risk in a sustainable way, ii) promote sustainable 
flood management, iii) act with a view to raising public 
awareness and iv) act in the way best calculated to 
contribute to the achievement of sustainable 
development.   
- For the purpose of preparing flood risk management 
plans, SEPA must – (b) identify objectives in a way 
which it considers is most sustainable 

Section 1(2)(d) 
 
 
 
Section 48 
 
 

Integrated approach 
 
 
 
Integration with WEWS 
Act and RBMPs 

- Requires Scottish Ministers, SEPA and responsible 
authorities to adopt an integrated approach by co-
operating with each other so as to co-ordinate the 
exercise of their respective functions 
- Provides for consistency in information and co-
ordination with characterisation and river basin 
management plans under the WEWS Act  

Section 1(2)(3) 
 
 
 
Section 39 
 
 
Section 36 

Co-operation 
 
 
 
Co-operation between 
lead and other 
authorities 
Agreements 

- Provides the Scottish Ministers, SEPA and responsible 
authorities with powers to enter into agreements with 
each other for the purpose of co-operating  
- Requires local authorities to co-operate with each other 
in the production of local flood risk management plans, 
in particular where a local plan district covers more than 
one local authority’s area.   
- The Plans are only finalised when agreements are 
reached over the implementation of measures.  Where 
agreements over implementation cannot be reached, 
Scottish Ministers are required to determine the content 
of local plans.    

Section 13(3) Catchment based 
planning 

- Provides for the identification of potentially vulnerable 
areas and local plan districts based on catchments  

Sections 30 and 35 
 
Sections 49 and 50 

Public consultation / 
participation 
Advisory Groups 

- Requires public consultation on District and Local 
Flood risk management plans.   
- Provides for the formation of district (national) and 
sub-district (catchment) advisory groups 
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3.2  Roles and responsibilities 
In the past, responsibilities for flood management were unclear and fragmented.  Under the 
FRM Act, responsibilities remain shared, the Act clarifies and strengthens these responsibilities, 
creating a new framework for flood risk management.   However, there is still a gap in 
leadership and this calls for further debates as to the role of SEPA and local authorities.     
 

The Act places a duty on Scottish Ministers, 
SEPA, local authorities and Scottish Water to 
‘exercise their flood related functions with a view 
to reducing overall flood risk’ (Section 1(1) of 
the FRM Act).  However, it is clear that flood 
risk cannot be completely eliminated, and 
therefore no single public body has the 
‘ultimate’ responsibility for flooding – the 
primary responsibility for the protection of 
land/property remains with individuals and 
landowners.  The public has the ultimate role 

to protect themselves and their property from flooding by taking steps to increase the resilience 
of their properties and land to flooding and responding appropriately should a flood event 
occur.   
 

It is recognised that a well co-ordinated action can, however, reduce the likelihood of flooding 
and its impacts.  The FRM Act gives SEPA duties of a competent authority for the purpose of 
the EC Floods Directive, and identifies local authorities and Scottish Water as ‘responsible 
authorities’.  It also provides Scottish Ministers with powers to designate further responsible 
authorities as required.  Responsible authorities will play a key role in implementing measures 
to reduce flood, and in assisting SEPA in the preparation of flood risk management plans.   
Scottish Water has a key role in surface water management in urban areas.   
 

Local authorities will still be undertaking the work on the ground to implement measures to 
manage flood risk, but this should be done in a more constructive and sustainable way.  Local 
authorities have additional responsibility for the production of local flood risk management 
plans.  As planning authorities, they also play a major role in flood avoidance through statutory 
land use planning.   
 

SEPA will be responsible for the production of preliminary flood risk assessments, flood hazard 
maps and flood risk maps, and flood risk management plans.  By preparing assessments and 
plans, SEPA will help ensure that this work is coordinated across catchments and is undertaken 
in the most sustainable manner.  SEPA will also have a role in identifying national priorities, 
setting objectives and identifying measures to reduce flood risk in a sustainable way.   This 
means that SEPA has a crucial role as the ‘co-ordinator’ for the production of flood risk 
management plans but also a central role to ensure a co-ordinated delivery of flood 
management across Scotland.  However, there is currently no single organisation leading in 
flood risk management.  The role of SEPA should be more pro-active and go beyond that of a 
co-ordinator – taking a leadership in flood risk management.  Further discussions are needed 
to clarify SEPA’s roles and responsibilities.   
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SEPA remains responsible for promoting awareness of flood risk and operates flood warning 
schemes across Scotland through Floodline, the service which gives advice on how to prepare 
for and cope with flooding.  The Act further strengthens this requirement.   
 
Scottish Government remains responsible for policy relating to flooding, such as the issuing of 
guidance and development of secondary legislation.   
 
3.3  Statutory flood risk management planning 
The Act requires the production of flood risk management plans:  district (national) plans 
produced by SEPA and local (catchment) plans produced by local authorities.  SEPA - the 
authority responsible for implementing the EC Floods Directive - will be responsible for the 
production of national flood risk management plans.  These need to be produced by December 
2015.  District and local plans will be produced in tandem, with local knowledge informing the 
contents of district plans and the district plans providing consistent and a common approach to 
the preparation of local plans.  The plans will be prepared in collaboration with other 
responsible authorities, and in consultation with stakeholders.  Prior to the publication of plans, 
a number of assessments and mapping exercises, such as the production of flood risk and flood 
hazard maps will need to be carried out.  Details of these mapping exercise and assessments are 
provided in Table 3 below, along with deadlines required to be met.   
 
Table 3:  Mapping and assessment required under the Act 
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Deadline / 
Sections of the Act 

Requirement/ 
Brief description 

Sections 9-15 
December 2011 
 

(Preliminary) Flood Risk Assessments 
Assessment of flood risk based on available and readily derivable information, 
including impacts of climate change 

Section 16 
Deadline to be set 

Assessment of flood risk from sewerage system 
Scottish Water is required to assess flood risk from sewerage flooding 

Section 17 
Deadline to be set 

Maps of water bodies and SUDS 
Every local authority must prepare a map of water bodies and SUDS in its area 

Section 19 
Deadline to be set 
 

Maps of artificial structures and natural features 
SEPA must prepare maps of artificial structures (e.g. dams) and natural features 
(e.g. floodplains) the removal of which would significantly increase flood risk 

Section 20 
December 2013 
 

Assessment of natural flood management 
SEPA to assess possible contribution of natural flood management to the 
management of flood risk  

Sections 21 to 26 
December 2013 
 

Flood hazard maps and flood risk maps 
SEPA to prepare flood hazard maps and flood risk maps for the potentially 
vulnerable areas  

Sections 27 to 39 
December 2015 
 
 

Flood Risk Management plans (district and local) 
SEPA and local authorities must prepare/implement flood risk management 
plans for the potentially vulnerable areas, in which objectives and measures are 
identified for the management of flood risk.   



 
Local Plans will include a supplementary part and an implementation part.  The 
supplementary plans will include further details about measures and objectives identified in 
district plans.  The implementation part will include detailed information about implementing 
measures, who is responsible, funding arrangements, and how measures will be co-ordinated 
at catchment scale.   
 

Measures, by definition, include structural and non-structural approaches to managing flood 
risk.  Non-structural measures include for example, flood warning and awareness raising, 
whilst structural measures include any operation on land to protect land from flooding, 
including natural flood management.    In considering structural measures, SEPA must 
consider measures that aim to manage sources and pathways of floodwaters, including the 
restoration/enhancement of natural features and characteristics.  How exactly this should be 
carried out will be subject to Ministerial guidance under section 29 of the Act.   
 

3.4  Flexible powers to manage flooding  
Local authorities are provided with a range of powers to manage flood risk in vulnerable areas 
and implement measures in flood risk management plans.  For the first time, local authorities 
are encouraged to work outside of built-up areas and use a variety of measures, including soft 
engineering, and land management.  The Act allows local authorities to work with farmers and 
landowners and enter into agreements or arrangements with them for the purpose of flood 
management.  This is particularly important as much of proposed future work may be on 
private land, but will require funding to encourage and co-ordinate such positive management 
by farmers and land managers.   
 
3.7  Provisions for the consideration of natural approaches to reducing flood risk 
There is a strong theme throughout the Act that natural approaches are important to the 
delivery of sustainable flood risk management.  This means that restoring floodplains and 
wetlands, re-naturalising river corridors and breeching sea walls in coastal areas are all part of 
the flood management with potential significant gains for wildlife, alongside the flood 
protection objectives.   The term ‘natural flood management’ is referred to in legislation as 
‘measures that seek to reduce, slow or otherwise manage flood water by altering (including enhancing) or 
restoring natural features and characteristics’.   
 

The requirement to assess the potential for natural 
approaches to flood management (i.e. what role natural 
habitats, such as woodlands, wetlands and floodplains can 
have in reducing flood risk) is provided in section 20 of the 
FRM Act.  It requires SEPA to assess whether ‘alteration or 
restoration of natural features and characteristics of any river 
basin or coastal area could contribute to managing flood risks 
within that district’. Examples of “natural features and 
characteristics” include floodplains, woodlands and 
wetlands.  The assessment must refer to a map at the 
appropriate scale to assist the selection of measures to 
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manage flood risk and local flood risk management planning.  The assessment must be carried 
out by 22 December 2013.   
 

The findings of this assessment will feed into flood risk management planning at national and 
local levels and the decision about the most sustainable measures to address flood risk in any 
area.  Section 28 of the FRM Act requires SEPA, in identifying objectives and selecting measures 
to manage flood risk, to consider measures that seek to reduce, slow of otherwise manage flood 
water by altering (including enhancing) or restoring natural features and characteristics, 
including those identified under section 20.  Where section 20 identifies the potential for natural 
approaches to flood management but no measures are selected, justification must be provided 
as to why such measures have not been selected.   
 

Local authorities are also required, under section 34 (3) of the Act to report how implementing 
the measures includes natural approaches to flood management and how the effort to 
implement such measures will be co-ordinated at catchment scale.  Other provisions for natural 
approaches to flood management are linked to the definition of flood protection works, which 
now also include reference to natural features and characteristics.  These provisions should 
ensure that the consideration of natural approaches to flood risk management becomes an 
important part of flood risk management planning.  The implementation of these provisions 
will be challenging and these challenges are discussed in greater detail in later sections.   
 
3.5  Co-operation and partnership working in flood risk management 
The Act requires that Scottish Ministers, SEPA and responsible authorities adopt an integrated 
approach by co-operating with each other so as to co-ordinate the exercise of their respective 
functions.  The Act also provides extensive consultative provisions to allow joint working 
between local authorities, and between local authorities, SEPA and Scottish Water.  Potentially, 
this is a very important provision that will ensure joint working between all those responsible 
for flood management.  The preparation and the implementation of local flood risk 
management plans in particular will require joint working and close co-operation.  This need is 
reflected in legislation under section 39, which requires local authorities to work jointly where a 
local plan district crosses local authorities boundaries.  The Act requires that agreements be 
reached between those responsible on implementing measures on the ground.  Where 
agreements cannot be reached, and local plans cannot be finalised, the Act it provides for the 
role of Ministers in resolving outstanding issues.   
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3.6  Provisions for a catchment based approach to flood risk management 
A catchment based approach is crucial to sustainable flood risk management.  As such, the 
need for a catchment approach has been embedded through a number of important provisions 
at both the planning and implementation stages.  SEPA is required to consider catchments as a 
baseline unit in identifying the potentially vulnerable areas and local flood risk management 
districts.  The whole system of flood risk management planning is based around potentially 
vulnerable areas, and so this requirement applies to flood risk management plans at both the 
district and local scales.  Local authorities are also required to adopt a catchment approach 
when developing local flood risk management plans and in implementing in measures, in 
particular where such measures relate to natural approaches to flood management and surface 
water flooding.   
 

3.8  Appraisal of flood defence schemes 
The Act provides for a new type of assessment of costs and benefits of flood management 
measures that incorporate social, economic and environmental aspects.  This is a significant 
development and will allow for the assessment of multiple benefits of natural flood 
management techniques.  Provided that natural techniques are shown to offer a certain level of 
protection against flooding, such approaches should come out favourably in comparison to 
‘traditional’ hard engineering.  This provision also applies to local authorities and introduces a 
requirement to assess flood protection schemes based on impact and benefit for the 
environment, local communities as well as their economic viability.  This ‘sustainability’ 
appraisal of flood protection measures should also provide incentive for authorities to seek 
innovative and sustainable environmental solutions.   
 

3.9  Protecting Natura sites and SSSIs 
The Act includes provisions to ensure that not only 
human health, but also nature is protected against 
damage caused by floods.  This includes inland 
and coastal sites designated under Habitats and 
Birds Directive, and SSSIs designated under 
Nature Conservation (Scotland) Act 2004.  Where 
significant risk of damage from floods exists, such 
sites should be protected, for example by making 
more space for habitats through managed 
realignment.     
 

3.10  Stakeholder engagement and consultation 
The Act requires the establishment of district and sub-district (catchment) advisory groups.  
Such groups must be established by SEPA.  The functions of these groups will be varied and 
will include, for example, preparation of flood risk assessments, identification of local plan 
districts, assisting in the production of flood hazard maps and flood risk maps and preparation 
of flood risk management plans, including assessment of natural flood management under 
section 20.    Advisory groups, if used appropriately, should provide for a transparent and open 
process to flood risk management planning.  At the local level, involvement of local 
communities and NGOs will be essential if the proposed schemes are to be supported.   
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Developing saltmarsh at Nigg Bay following 
managed realignment



 

4.  FROM POLICY INTO PRACTICE 
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“The cultural shift towards sustainable flood risk management will not happen overnight – we 
would probably all agree with that – but I believe that the Bill, accompanied by the steps that I am 
already taking to invest in the research base underpinning natural flood management, will support 
the changes that are necessary for delivering a modern and sustainable approach to managing flood 
risk.   
Natural approaches aim to work with the sources and pathways of water as it drains from our 
landscape.  Those are undoubtedly complex elements of the environment to model and understand, 
and those complexities mean that we might never have the same level of confidence in the more 
natural approaches to managing flood risk as we have in traditional defences.  However, the 
potential benefits that can be delivered through adopting more natural approaches – those of 
reducing flood risk and those of restoring the natural character of Scotland’s landscape – mean that 
we must focus on those approaches wherever we believe that we can make a difference”.    
 
Roseanna Cunningham at stage 2 of the Flood Risk Management (Scotland) Bill, 11 
March 2009 
s discussed in the previous chapter, the Flood Risk Management (Scotland) Act 2009 
ntroduces a number of key provisions for the sustainable management of flood risk.  However, 
olicy alone will not deliver successful implementation on the ground, and many actions 
emain to be taken by those responsible.  Full enactment of the new Act may take some time.  
his does not mean that progress should be halted until all provisions are in place.  Some 
ctions can be taken now.   These include: 

 

• Laying down foundations for an open and 
participative implementation process 

• Ensuring common understanding of key concept 
under the Act 

• Researching and demonstrating the benefits of 
natural approaches to flood risk management 

• Encouraging strong partnership working between 
those responsible 

• Developing a research agenda to address knowledge 
gaps and evidence issues 

• Introducing clear transitional arrangements, 
encouraging local authorities to ‘think outside the 
box’ 

• Integrate with existing plans and policies and where 
necessary review these policies to reflect SFM aims 

• Review of funding arrangement to meet short term 
and long term goals   

 
hese and further recommendations are discussed in detail in this chapter.    

David Broadbent (rspb-images.com) 



4.1  Open and transparent implementation process 

 
An open and transparent 
implementation process, with 
proper stakeholder engagements 
is key to sustainable flood risk 
management.  The Act introduces 
a number of requirements on 
Scottish Ministers, SEPA and 
responsible authorities to 
undertake flood risk management 
in an open and participative 
manner.  This includes provisions 
to set up advisory groups at 
national (district) and local levels, 

and provisions for public consultation of plans and policies.  Responsible authorities and other 
relevant stakeholders/experts have a clear role in guiding and contributing to the 
implementation process.  As the Minister stated (in her speech at stage 2 of the Bill process): 
 

“Advisory groups will play a central role in ensuring that flood risk management is founded on co-
operation and collaboration…The objectives and measures in the plan prepared by SEPA will form the 
basis of local flood risk management plans.  However, that does not mean that the process will be top 
down, with local authorities having to work within constraints set unilaterally by SEPA.   Instead, the 
intention is for the SEPA and local authority plans to be prepared in parallel, with local authorities, 
Scottish Water and others directly informing the content of SEPA’s plans.  Advisory groups will play a 
key role in that process”.  
 

This recognition is greatly welcome.  Advisory groups that will be set up to support policy 
development and implementation, need to be engaged from the start and have a clear remit.  A 
major criticism to date of advisory groups set up under the Water Framework Directive has 
been the lack of meaningful participation and influence in decision-making about the status of 
the water environment and measures to address water management problems.  There are 
lessons to be learnt from this process, and advisory groups set up under the Act must better 
meet the challenges of meaningful stakeholder engagement.    
 
The current experience in implementing sustainable flood protection schemes is very limited.  
SEPA and local authorities will need to look to the widest range of expertise available and go 
beyond the “design, explain and consult” approach traditionally adopted in hard engineering 
schemes.  Instead these organisations must work with experts, communities and individuals to 
create a more rounded picture of drivers, constraints and opportunities that exist across in a 
catchments in order to propose and implement schemes that meet the principles under the FRM 
Act.   
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Ensure open and transparent implementation process by making the best use of stakeholder 
groups, local knowledge and a wide range of expertise. 

Clyde Muirshiel (rspb-images.com) 



4.2  Ensuring common understanding of key concepts 

 
Successful implementation will require a common understanding of key terms and concepts in 
the legislation.  The Act introduces a number of new concepts that will be subject to statutory 
guidance by Scottish Government.  These include, for example, what it means to manage flood 
risk in a sustainable way, how to consider the ‘most sustainable’ measures to manage flood 
risk, what is significant flood risk and potentially vulnerable areas, and how to consider natural 
approaches to managing flooding when setting objectives and identifying measures to manage 
flood risk.  Two key concepts – sustainable flood management and natural flood management 
are discussed further below.   
 

4.2.1  What is sustainable flood risk management? 
RSPB Scotland has developed its understanding of sustainable flood risk management based on 
a set of principles.  These principles are described in Figure 1 below.     
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Figure 1:  What defines sustainable flood risk management?  
 

SFRM can be thought of as a set of principles, which includes: 
1. Integrated catchment based approach to flood risk management planning that takes into

account the impacts of climate change 
2. Clear lines of responsibilities and understanding of roles 
3. Portfolio of measures designed to address flood risk within a particular catchment

according to its needs and characteristics, including: 
- Good planning decisions and policies, such as avoidance of development in flood risk

areas 
- Protection, restoration and enhancement of natural processes and habitats that play a

role in flood management, such as existing floodplains 
- Natural flood management techniques and soft engineering 
- Effective and fast flood warning system 
- Engineering 
- SUDS and sustainable surface water management  
- Flood resilience and building standards 

4. Collaboration and cooperation between those responsible for flood risk management 
5. Open and participative approach, involving stakeholders and communities 
6. Good economic decisions about flood protection measures based on the effectiveness of

measures and the assessment of economic, environmental and social costs and benefits 
7. Decisions based on good research and sound science, good quality data and good

understanding of flood generation processes   

Establish common understanding of ‘what it means to manage flood risk in a sustainable
way’ and what constitutes of ‘natural approaches to flood risk management’ based on a
clear policy framework to implement the Act. Scottish Ministers must issue guidance as a
matter of priority.   



Whilst the concept of sustainable flood risk management is now commonly used to describe a 
new way of managing flood risk, its meaning and understanding still varies amongst 
practitioners and policy makers.  It is therefore essential that the Scottish Government issues 
statutory guidance on what constitutes ‘managing flood risk in a sustainable way’ to SEPA and 
responsible authorities as a matter of priority.  Such guidance will be important to influence the 
approach to flood management during the transitional period.  Similarly, development of 
guidance on natural flood management and how to consider natural approaches in flood risk 
management will be key in ensuring a common approach to measures selection.  This also has 
the potential to provide for the cultural shift required to implement sustainable flood 
management on the ground.    
 
4.2.2  What constitutes natural approaches to managing flood risk? 
It is generally understood that ‘natural’ approaches to flood risk management aim to work with 
natural features and processes to store water and slow down the flow of water and in doing so 
contribute to the management of flood risk.  This can be achieved through a variety of 
techniques such as floodplain/wetland restoration, increasing vegetation roughness, restoring 
gullies and realignment of coasts to provide more space for water.  However, there is still little 
consensus as to what techniques should be considered as part of a portfolio of measures under 
the heading  ‘natural approaches to flood management’ and how such approaches should be 
incorporated into flood risk management.  There is therefore a need to further specify what 
constitutes natural approaches to flood risk management and how such approaches should be 
considered when setting objectives and identifying measures in flood risk management 
planning.   
 

The FRM Act defines what constitutes natural approaches to flood management as: 
 

‘Measures that seek to reduce, slow or otherwise manage flood waters by altering (including enhancing) 
or restoring natural features and characteristics’.   
 

The FRM Act specifies that natural features and characteristics include such features that can 
assist in the retention of water such as floodplains, woodlands and wetlands, or in the slowing 
the flow of such water, such as woodlands and other vegetation.  
 

However, this definition does not distinguish between measures that modify or disrupt the 
natural state and measures that protect, restore or emulate the natural regulating functions of 
catchments.   
 
As this definition is very broad, there is a danger that the term ‘altering natural features and 
characteristics’ could be used to promote schemes which have dubious biodiversity benefits 
and are far from natural.    
 

RSPB has developed the thinking on natural approaches further in its report Managing floods for 
people and wildlife, which states that using natural approaches should aim to:   
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• Enhance and restore natural flow processes as a tool to reduce the risk of flooding, rather 
than attempt to divert, culvert or otherwise disrupt those processes. 



• Create or restore habitats that play a role in regulating the generation and conveyance of 
floods. 

• Protect and enhance existing habitats that play a role in managing floods 
• Provide additional benefits beyond flood risk reduction, such as biodiversity, public 

amenity, recreation, and water quality improvements, in particular diffuse pollution. 
 

These core principles of ‘natural flood management’ should be incorporated into 
Government policies.   
 

It is recognised that a range of measures can store water and slow down the flow of water.  
Discussion may be needed whether a division of measures into ‘natural’ or ‘non-natural’ within 
these criteria should be established.   It is apparent that there will be an overlap between the 
measures and in certain situations this division will be somewhat artificial.  For example, 
restoring floodplain functionality or removing drainage  ‘grips’ in uplands would meet the 
proposal for a natural technique above and provide biodiversity benefits, even if ‘artificial’ 
farming or forestry practices were to continue.   
 

Figure 2: The ‘sliding scale’ of flood risk management measures (with examples) 

 

Biodiversity benefits provided by a particular measure are also likely to differ depending on the 
measure itself and the location.  A contentious scenario might be the planting of trees to reduce 
flood conveyance that conflicts with existing conservation objectives such as breeding wader 
habitat or botanical interests. In this case, the measure may be ‘natural’ but not meet the 
broader definition of sustainable flood management which seeks to maximise long-term 
multiple benefits. 
 

The FRM Act also introduces a requirement on the consideration of natural approaches to flood 
risk management when setting objectives and identifying measures in flood risk management 
plans.  This requirement falls on SEPA and local authorities, but the interpretation of this 
provision will be subject to Ministerial guidance issued under section 29 of the FRM Act.  In 
particular, the guidance must ‘address the consideration of measures that consist of carrying out of 
any alteration (including enhancement) or restoration of natural feature or characteristic’.   Such 
guidance should be issued as a matter of priority.   
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   Heavily modified         (Semi-) natural        
                                                        river or coastline                                     ecosystem   -       Natural processes        +

      hard engineering            -          soft/mitigated engineering         -   NFM/restoration                        

 
    

  

    Floodplain disconnected          Floodplain connected          Floodplain connected  
  from channel/sea, except in                    with channel/sea with high                    with channel/sea with high 
  exceptional circumstances          degree of control          degree of freedom 

Floodwalls 
Pump drainage 
Dry washlands 
Storage reservoirs 

Green roofs, wet 
washlands, swales, 
SUDS, regulated tidal 
exchange 

Grip blocking, re-
meandering, restoration of 
floodplains, coastal 
realignment 



4.3  Delivering natural approaches to flood risk management  
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The delivery of natural approaches to managing flood risk will require co-ordinated, pro-
active approaches, focusing on: 
- Improving the evidence base (flood risk and other) of a wide range of measures in lowlands, uplands,
coastal and urban areas, through experimental projects and demonstration sites 
-  Looking to a wide range of expertise and data to inform decisions 
- Working with and involving farmers and local communities in the design and implementation of
measures 
- Encouraging collaborative working at catchment scale 
- Aiming to deliver a wide range of benefits that go beyond flood risk management  
- Creating a funding framework that provides incentives and compensation for land management that
reduces flood risk using the wide-ranging powers under the Act 
uch of the functional floodplain habitat in Scotland has been drained for agriculture or used 
or other development.  These are often low lying lands that are fertile and suitable for food 
roduction and attractive for human settlement and other development.  The landscapes in the 
K have changed considerably since 1940s, as illustrated by Figure3.   

any flat low lying areas have been drained, converted to agricultural land or used for human 
evelopment.    It is therefore not surprising that areas that are most suitable for floodplain 
estoration are located on productive agricultural land.  Flood defence and land drainage has 
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igure 3: Characteristics of the pre- and post-war landscape 
dapted from O’Connell et al, 2004 

re - War Post - War 

  
  Upland areas sparsely drained and grazed, with 
igh degree of peat saturation and stability 
  Small fields, dense hedgerows and numerous trees 
hat disconnect runoff pathways; 
  Relatively un-compacted, well structured soils; 
  Overland flow re-infiltrates as it moves down 
lope; 
  Soil column fills to reach field capacity and 
aturation; 
  Infiltration reaches water table which responds to 
xpand runoff source area down slope; 
  Natural meandering river with active variable 
unoff source area and riparian zone. 

-  Upland peat erodes and desiccates as soil water is lost 
through artificial preferential drainage pathways (‘grips’) 
-  Loss of hedgerows and larger fields; 
-  Cultivation practices causing deeper compacted soils (with 
reduced storage); 
-  Land drains connecting the hill top to the channel; 
-  Cracks and mole drains feeding overland flow to drains and 
ditches; 
-  Unchecked wash-off from bare soil; 
-  Plough lines, ditches and tyre tracks concentrating overland 
flow; 
-  Tramlines and farm tracks which convey runoff quickly to 
water courses; 
-  Canalised river with no riparian buffer zone; 



been inadvertently encouraged by the EU Common Agricultural Policy (CAP) and its 
predecessor policies since World War II, with the aim of increasing and securing food 
production.  Drainage of fertile grounds and floodplains today play a major role in preventing 
the natural sponge-like functioning of lands throughout Scotland.  Upland drainage and other 
human influences on upland areas are also thought to have effected flood generation.  The 
uplands have suffered significant depletion of natural woodland and much of formal coastal 
saltmarsh has been reclaimed for agriculture.  Agricultural policy is changing and the emphasis 
is increasingly on diversifying, the delivery of public benefits and environmental enhancement.   
Whilst the issue of food security is high on policy agenda, with recent changes in the emphasis 
on delivering multiple outcomes through land management, it is likely that farmed land will 
play an important role in future flood management.  Natural flood management can be 
compatible with continuous farming of the land for food production, as long as both aims are 
supported by appropriate incentives and policies.   
 

The Act introduces specific requirements on Scottish Government, SEPA and Local Authorities 
(LAs) in relation to taking a more natural approach, which are summarised in Table 4.   These 
commitments now require to be implemented by all those responsible.  
 

Table 4:  Summary of requirements for natural flood management 
Section of the 
Act 

Requirement 

Section 20 SEPA to assess the possible contribution of alteration or restoration of natural 
features and characteristics of river basin or coastal area to the management of flood 
risk for the district.  

Section 28(1)(iii) 
 
Section 28(1)(b) 
 
Section 28(3) 
Section 28(4) 

In setting objectives and identifying measures for the purpose of flood risk 
management planning, SEPA must also take account of any assessment done under 
section 20 and must consider both structural and non-structural measures as means 
of achieving objectives.  In considering structural measures, SEPA must consider 
measures that seek to reduce, slow or otherwise manage flood water by altering or 
restoring natural features and characteristics, including those identified in section 20.  

Section 29 (1) 
 
Section 29 (2) 

Scottish Ministers must issue guidance to SEPA on setting of objectives and 
identification of measures for the purpose of flood risk management planning.  The 
guidance must in particular address the consideration of measures that consist of 
alteration or restoration of a natural feature or characteristic 

Section 34 
(3)(b)(i) 
Section 34 
(4)(c)(i) 

LAs must include in the supplementary part of local flood risk management plan 
information about how implementing measures may alter or restore natural features 
and characteristics, and how the function of persons responsible for implementing 
the measure will be coordinated in order to implement the measure.   

Section 95 (1) The definition of ‘flood protection work’ also includes reference to any work that 
involves the alteration or restoration of natural features and characteristics of any 
river basin or coastal area.   

Schedule 1, Part 
1 (5) 

A flood risk management plan must include information as to the reasons for 
identifying measures for achieving objectives.  In relation to measures that were 
included in section 20 assessment, but have not been selected to be included in the 
plan, the reasons why no such measures have been identified.   
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The commitment to integrating natural approaches in flood risk management was made clear 
by the Minister for the Environment during stage 3 debate of Flood Risk Management Bill.  In 
her speech, the Minister stated that: 
 

“Central to the selection of the most sustainable measures will be taking a catchment-focused approach.  I 
expect SEPA and local authorities in taking such an approach to look first at how the timing, magnitude 
and duration of flood can be altered to reduce flood risk – that is what steps can be taken to manage the 
sources and pathways of flood waters before they cause flood risk.  By first focusing on the sources and 
pathways of flood waters, we aim to reduce, but not necessarily replace, the need for traditional 
engineering solutions.  Clearly natural flood management options have an important role to play in that 
respect and, in most cases, I expect those options to be considered first.  I intend fully to set out those and 
other important considerations in guidance”.   
 

These commitments must now be implemented.   
 
 4.3.1  Overview of natural techniques for flood management 
Various projects and initiatives have attempted to close the knowledge gap of techniques that 
use natural features and processes to reduce flood risk. However, further studies are required 
to assess the benefits of natural techniques using scientific testing methods.  At a practical level, 
WWF Scotland tested a range of techniques at the River Devon catchment in Clackmannanshire 
attempting to quantify the effects on flood peak and timing downstream6.  RSPB report 
Managing floods for people and wildlife7 reviews some of these studies and provides an overview 
of natural flood management techniques and their effectiveness.  Summary of these techniques 
is described below.   
 

- Measures in the uplands 
The uplands include a number of landscapes and habitats including blanket bog, upland heath 
and mires, wooded areas, grassy leys and in-bye farmland. Upland watercourses range from 
headwater springs to gully streams and larger ‘upper-middle reach’ rivers with small 
floodplains.  They are where flood generation often begins, so techniques that improve soil 
water storage, run-off capture, and the management of stream flows are considered the most 
influential on the flood hydrograph in the downstream valleys. The uplands have also suffered 
significant depletion of natural woodland throughout the UK.  Blocking drainage channels or 
‘grips’, reducing stocking densities (particularly of sheep) and carefully controlling or avoiding 
heather burns are the three main soil management techniques that could impact on flood 
generation in the uplands.  Restoring native woodlands may also play a role, although the flood 
risk benefit can be variable.  Further measures include planting woodland in gullies and using 
woody debris to slow down the flow of water.   
 

- Measures in the lowlands 
The middle and lower reaches of catchments are typically where sediment deposition occurs, 
causing rivers to change. Flows reduce in energy, the active floodplain area increases, until 
large channels meander through expansive alluvial valleys. The focus of flood risk 

                                                 
6 Flood Planner: a manual for the natural management of river floods, WWF publications, 2007 
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7 Managing floods for people and wildlife:  An RSPB perspective, RSPB Water Policy, 2009 



management in the lowland landscape is therefore more upon increasing floodplain storage 
than in the uplands, but addressing run-off in the wider landscape is also likely to be 
important. Techniques that improve soil moisture storage and arrest or slow runoff through 
farm management are therefore still important, but maximising floodplain storage and slowing 
conveyance along channels during floods become key. These outcomes may be achieved 
through washland creation, riparian restoration or full restoration of the natural floodplain 
connectivity and habitats – or a mixture of all of these.  Farm management practices – both 
livestock and arable - affect wide areas of lowland catchments. Changes to the agricultural 
landscape since the 1940s have led to increases in ‘muddy flooding’ in local areas and 
significant loss of winter water storage on farmed land. Measures can be employed to imitate 
the natural hydrological processes of catchment land as far as possible within the economic 
confines of sustainable agricultural business. 
 

- Urban areas 
Urban areas are often the places where the consequence of flooding are highest, because of the 
disruption to peoples’ lives and livelihoods, and the cost of property damage and clean-up. 
Techniques in urban areas address similar underlying flood management issues to those in 
rural areas summarised above, only usually in a much more restricted environment in terms of 
working with natural processes. Many watercourses in urban areas have been culverted and 
flow through pipes below the ground.  During high rainfall, culverts can exceed their capacity, 
and cause or add to the problem of flooding.  Where possible, rehabilitation and restoration of 
such watercourses and their floodplains can increase the water storage capacity.  In urban 
areas, increased storage may be achieved through the construction of ‘sustainable urban 
drainage systems’ (SUDS).  SUDS are mainly concerned with the drainage of rainwater from 
developed and urbanised areas, and are designed to reduce pollution and flood risk.  SUDS can 
include structures such as detention basins, retention ponds, constructed wetlands, filter strips 
on vegetated land, swales and permeable surfaces. Basins, ponds and wetlands are used to 
collect surface water run-off and so provide flow attenuation and increased storage capacity.   
 

- Measures at the coast 
Coastal areas are under varying pressure from sea level rise and tidal surges that result from 
storm events at sea. Over past decades, inter-tidal habitats such as saltmarsh and mudflat have 
been lost on a massive scale and decline continues at an estimated 100ha annually. It is 
increasingly accepted that a combination of sea level rise, climate change and environmental 
constraints will make holding the current line of defences economically or technically 
unfeasible in many coastal areas over the next 100 years. In addition, coastal habitats such as 
mudflat and saltmarsh have been destroyed by the cumulative effects of land claim for 
agriculture, port development, harbours, industry, recreation and housing (Turner et al 1998).  
They are also becoming increasingly threatened by coastal squeeze, where rising sea levels8 
force the inter-tidal zone up the shore, bringing it, in many cases, hard up against sea defences 
such as embankments and walls. Consequently, the sea is increasingly brought hard up against 
sea walls, placing an ever increasing cost on their maintenance.  The main measures that 
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8 The Intergovernmental Panel on Climate Change (2007) recently estimated that global sea level will rise from 0.18 to 0.59 m by the end of this 
century (Fitzgeral et al 2008). 



involve the restoration of natural functioning in coastal areas are managed re-alignment and 
regulated tidal exchange.   
 
4.3.2  Does restoration of natural processes always provide the greatest benefit to wildlife?  
There is little doubt that natural processes can promote and sustain diverse and thriving 
ecosystems. The RSPB’s report on river and floodplain connectivity (Peacock, 2003) 
demonstrated a weight of scientific evidence linking natural river processes with ecological 
‘health’ of a river. Similarly a literature review of the wider ecological benefits of floodplain 
restoration (Smith, 2007) found substantial evidence to indicate that natural floodplain 
restoration, especially at a landscape scale, can dramatically improve the fortunes of wildlife 
across a number of habitats from wet woodland to grassland and reedbed.  Such large-scale 
restoration provides the opportunity, therefore, to deliver a great range of benefits both for 
flood risk management and biodiversity.  However, a tension may sometimes arise between the 
biodiversity value of a site and its flood management objectives, even where the proposed end-
point could be considered ‘natural’. Some floodplain grasslands provide a valuable habitat for a 
suite of species, such as farmland waders, and/or nationally rare habitats, such as seasonally 
inundated hay meadows, particularly species rich areas.  These areas are dependent on 
seasonal inundation.  However, the desire to reduce conveyance might lead flood risk 
managers to promote wet woodland creation in a floodplain. This is a perfectly “natural” 
habitat in floodplains but one that can conflict with biodiversity interests of these and other 
habitats, even if located adjacent to them.  Assessment of the implications of natural floodplain 
restoration need to consider the biodiversity benefits of habitats currently available, and the 
impact of floodplain restoration on these habitats.  These tensions warrant special attention at 
protected nature conservation sites where a high degree of control to sustain the biodiversity 
interest will be required. 
 
4.3.3  What are the main obstacles to implementing natural flood management? 
The crucial element of natural flood management is taking a strategic, catchment based 
approach, appraising the effectiveness of individual techniques and their interaction 
throughout a catchment.  Decisions about the best combination of techniques should be made 
on their effectiveness to reduce flood risk, increase resilient to climate change and deliver the 
greatest overall benefit. This is relatively simple in theory but can be difficult to implement, 
because: 
 

• There is lack of hard empirical evidence on the effect of natural flood management 
techniques on flood hydrograph 

• Fundamental catchment and hydrological data is rarely available at the resolution required. 
• There are perceived ‘dis-benefits’ to flooding of agricultural land by farmers and land 

managers, and general lack of awareness amongst the public 
• There is no system in place to ensure effective incentives, compensation or funding for 

measures in wider landscape that involve natural flood management 
• Flood Risk Managers often do not have the skills, expertise or tools to appraise benefits to 

flood risk, biodiversity, amenity, recreation etc. 

  25

• There is uncertainty in the use of hydrological models to represent the impacts of land use 
change on flood generation.   



 
In order to reduce these difficulties it is essential that SEPA and local authorities take a number 
of steps.   
 

• It is important that SEPA and LAs look to the widest range of expertise and data to inform 
their decisions. This means going beyond the “design, explain and consult” approach 
traditionally adopted in hard engineering schemes and instead working with experts, 
communities and individuals to create a more rounded picture of drivers, constraints and 
opportunities that exist in a catchment.  This includes involving NGOs and others who have 
extensive experience of working on the ground with farmers and landowners.  Local buy-in 
and working with local communities will be essential.   

  
• The current funding arrangements should be reviewed to reflect both the short term and long 

term needs.  Under the Act, there are several options available to local authorities for 
payments in return for changes in land use that benefit flooding.  In order to ensure best use of 
available funds, integration and alignment of other funds may be necessary.   

 

• The design and implementation of natural flood management measures must involve farmers 
and local communities.  Whilst the traditional hard engineering often takes place in town and 
cities with direct benefits to those protecting by such structures, natural flood management 
will often be implemented on privately owned land with no or little direct benefit to the 
landowner.  It is therefore important to make farmers understand how action on their land 
will benefit others.  As natural flood management is (at least initially) likely to be perceived as 
a disbenefit to the affected farmers/landowner, and this must be overcome by appropriate use 
of incentives, compensation or agreements.  

 

• The benefits of natural approaches will only be realised if all farmers in selected catchments 
work collaboratively to address a particular flooding issue.  This will require effective 
leadership from local and responsible authorities as well as consensus from the farming 
community.   All this may require dedicated catchments officers to provide advice and 
information about incentives.    

 

• The achievement a full range of multiple benefits will require careful planning and integration 
with other aims and policies.  For example, careful planning and management of land 
following the implementation of natural flood management measures may be required to 
achieve best biodiversity benefit.   

 

• The biggest perceived constraint in implementing natural flood management is the lack of 
hard empirical evidence on the effectiveness of such measures at large scale.  However, it is 
clear that within floodplains and at coasts there are opportunities for changes in land use to 
benefit flooding that can be easily quantified.  These changes would need to be in suitable 
locations and coordinated at catchment scale.  For larger areas to be used as part of flood 
management, and to ensure that land continues to be farmed, the issue of compensation and 
payments for reduction in land value as a consequence of such management must be ensured.   
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When applying natural flood management measures, some general principles should be 
considered: 



 

• The flood management benefits of techniques on wider landscape can be difficult to quantify 
whilst those on active floodplains are usually easier to quantify. 

 

• Benefits for flood management, biodiversity, water quality etc are only optimised where 
careful targeting is applied using detailed knowledge of site hydrology. 

 

• All techniques need to be planned strategically, taking into account  
- Widely different timescales over which benefits will be accrued   
- Potential for peak synchronisation further downstream. 

 

It is clear that in order to take forward natural approaches to flood risk management, clear 
research agenda needs developed.  Full scientific understanding of these techniques will take 
time to develop, but this should not halt the progress in implementing these techniques on the 
ground.  This could be done as part of flood protection schemes and through opportunities 
provided by other policy areas - for example the climate change adaptation programme.   
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4. 4 Clear transitional arrangements and awareness raising 

 
4.4.1  Improving the general awareness of the Act and the principles of SFM  
Local authorities in particular have a key role to play in flood risk management planning.  They 
will be required to provide input into the development of district flood risk management plans 
and to produce local flood risk management plans which must provide a greater level of how 
measures will be implemented and objectives for flood management be achieved.  This 
substantial task will require a true appreciation of what it means to managing flooding in a 
sustainable manner.  The Scottish Government, SEPA and local authorities must gear up to 
providing in-house training to ensure that a lack of common understanding of what it means to 
management flooding sustainably does not become an obstacle to implementation.   
 

Some local authorities are already taking a more strategic approach to flood risk management – 
for example the partnership approach taken through the Glasgow Strategic Drainage Plan - 
recognising that a different approach to flood management is required.  Such initiatives must 
be encouraged and be made the mainstream approach.  In order to achieve this, the Scottish 
Government must set out clear transitional arrangements and require local authorities to report 
on how sustainable flood management is incorporated into relevant policies.  In particular, 
reporting through Single Outcomes Agreements (SOAs) may be beneficial during the 
transitional period.  The transitional period should also be used to raise awareness of the new 
requirements and identify the relevant policies that may be impacted by the Act and may need 
revising.  These, for example, include statutory planning policies.   
 

4.4.2  Guidance on interim arrangements 
The Act introduces a set of provisions that when fully enacted will replace the requirements of 
the 1961 Flood Prevention Act.  It may take some time to fully enact the provisions under Act.  
However, this should not hinder progress towards taking a catchment based, sustainable 
approach to flood risk management.  Concerns were expressed during the Bill process that the 
lack of interim arrangements in the Bill may hinder the progress towards sustainable flood 
management, until such time as flood risk management plans are developed and implemented.  
A local authority representative indicated at stage 1 of the parliamentary process that:   
 

"a concern because there is nothing in the bill to say that councils have to do anything until the 
management plans are in place."…“I accept that it would be a foolish, not to say short-lived, council 
administration that sat on its hands and did nothing in the face of a demonstrable flood risk in its area, 
but I hope that the minister will accept the need to clarify the position on interim arrangements.” 
[Official Report, Rural Affairs and Environment Committee, 10 December 2008; c 1273.] 
 

In order to avoid this situation from occurring it may be beneficial that a guidance or direction 
from Scottish Ministers is issued that would encourage local authorities to implement the 
general principles of sustainable flood management prior to the Act’s full commencement.   
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Introduce clear transitional arrangements and ensure relevant training and awareness
raising of the responsible authorities.  Encourage early implementation of the general
principles of sustainable flood management introduced under the Act.   



4.5 Partnership working between those responsible 

 
The Act encourages collaborative working and introduces a number of provisions that provide 
SEPA and responsible authorities with tools to ensure effective co-operation.   In particular, this 
applies to the preparation of local and district flood risk management plans and the 
implementation of measures.  These provisions are summarised in Table 5.  District and local 
plans will be developed together, one informing the other.  In order for this process to work, 
positive relationship between lead authorities and SEPA will need to be developed.  Much 
remains to be done to ensure that partnerships are developed.  Delivering collaborative 
working across 32 local authorities will be a very challenging task.   
 

A good example of partnership approach, which can be used as an example of best practice, is 
the Glasgow Strategic Drainage Plan, which involves multi-agency liaison.  The production of 
the Strategic Drainage Plan has been very successful, and whilst still at early stages of 
development, is a great example of how partnership can deliver large-scale projects on the 
ground.   
 
Table 5:  Requirements of the FRM Act for partnership working and co-operation 

Section of the 
Act 

Requirement 

Section 1 (2)(d) 
 
Section 1(3) 

Requires Scottish Ministers, SEPA and responsible authorities  to adapt an integrated 
approach by co-operating with each other so aas to co-ordinated the exercise of their 
respective functions.  For the purpose of co-operating, Scottish ministers, SEPA and 
responsible authorities may enter into agreements with each other.   

Section 30 (4) 
and (5) 

Requires SEPA to consult and to encourage participation form local authorities, 
Scottish water, every category 1 responder, Scottish Natural Heritage, National Park 
Authority and others in the preparation of flood risk management plans.   

Section 34 (4)(c) Requires local authorities to provide information how the implementation of 
measures that involve natural flood management, surface water run-off, and urban 
drainage will be co-ordinated.    

Section 39 Requires local authorities to co-operate with each other in the preparation of local 
flood risk management plans 
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Encourage strong partnership working and collaboration between SEPA and responsible
authorities and between local authorities.   
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Implementation of measures at catchment scale will require co-operation between all those responsible 



4.6 Integration with existing plans and policies 

 

 
A number of existing plans and policies will have a key role in contributing to the 
implementation of sustainable flood risk management.  It is crucial that such plans and policies 
are aligned with the requirements of the new Act.  In particular, this includes statutory land use 
planning, SEPA’s existing regulatory functions in Controlled Activities Regulations (CARs), the 
river basin management planning process, Scottish Water duties and responsibilities, and land 
use, forestry and agricultural policies.   
 

Integrating RBMP, statutory land use planning and other spatial plans with flood management 
would deliver an inter-disciplinary approach, which would consider flooding at catchment or 
sub catchment level.  In turn, this would deliver: 
 

• Long-term planning 
• Integration at all levels of government (national, and regional and local), with key 

responsible authorities and agencies, such as those responsible for environmental 
protection, land use planning, water infrastructure and forestry 

• Integration with key land use interests and stakeholders, such as local communities, 
farmers and environmental/conservation interests 

• Strategic fora within which flood prevention measures can be considered  
• Better targeting of available funding to deliver multiple objectives and best value for 

public money  
• Opportunities to raise awareness of flooding problems 
• Links between WFD economic appraisal and flooding 

 
4.6.1  Statutory land use planning 
Statements of National Planning Policy are important in shaping development plans for a 
particular area and in the determination of individual planning applications.  The  most 
significant national planning policy documents are the National Planning Framework 
and   Scottish Planning Policies (SPPs).  The status and function of the National Planning 
Framework was recently enhanced by the passage of the 2006 Planning Act.  Work to produce 
the second National Planning Framework  (NPF2) has now been completed.  NPF2 recognises 
the additional obligations arising from the FRM Act, in particular the requirements to achieve 
sustainable flood management.  However, further revision of Scottish Planning Policies and the 
relevant Planning Advice Notes on flooding  will be  necessary to strengthen the link between 
sustainable flood management and planning policies, in particular: 
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Integrate with relevant existing policies, in particular statutory land use planning, RBMPs,
Scottish Water policies and rural land use.  Where possible, bring these policies in line with
the requirements under the FRM Act to ensure delivery of sustainable flood risk
management.  This may require a revision of policies, such as the Scottish Planning Policies,
the Controlled Activities Regulations and rural land use policies.   



• More explicit reference to, and support for, catchment flood risk planning, and coastal 
planning 

• Requirement for better partnership working between agencies and across local 
authority boundaries  

• Promotion of non-structural flood management options, such as the restoration of 
floodplain wetlands, better use of existing floodplains and managed realignment  

• Clear links between planning decisions and measures contained in flood risk 
management plans  

• Strongly discourage further development or re-development on floodplains, and the use 
of land raising techniques which can have impacts on flooding elsewhere  

• Better and more sustainable planning for climate change  
• Discourage engineering activities that have the potential to increase flood risk and 

erosion elsewhere, or compromise floodplain functions, including controls of land 
raising  

• SUDS and soft-engineering techniques are promoted at all scales of development.   
  

Local authorities, and particularly 
planners and engineers, have an 
influential role in the design, 
promotion and approval of 
catchment-based sustainable flood 
protection schemes.   Under the FRM 
Act, local authorities will be required 
to contribute to the preparation and 
implementation of measures 
identified in flood risk management 
plans, and to have regard to flood risk 
management planning when 
exercising their functions under 
planning legislation.  While local 
planning authorities are responsible 

for the preparation of development plans and for taking almost all planning decisions, national 
planning policies are produced by the Scottish Government.  Because of the crossboundary 
nature of flood risk and the need to deliver sustainable flood management at a catchment level 
(i.e. across local planning authority boundaries), it is essential that there is a strong policy steer 
on sustainable flood management from national planning policy.  The Government therefore 
needs to ensure that sustainable flood management and the requirements of Act are fully 
embedded into national policy.  Whilst the revision of Scottish Planning Policies is ongoing, 
these policies need to provide adequate drivers to deliver the relevant provisions under the 
Act, including flood risk avoidance in development planning.  We recommend that Scottish 
Planning Policies (and PANs) be reviewed as soon as possible to ensure they are consistent 
with the FRM Act and provide sufficient policy and advice to enable the planning system to 
deliver sustainable flood management.   
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Development plans will be important tool for the delivery of sustainable flood management.  
The most important measure includes avoiding development on existing floodplains and using 
existing capacities to improve/enhance flood water storage or otherwise manage flood waters 
in key at risk areas.  This means that integrating measures contained in flood risk management 
plans into development will be key if the implementation process is to succeed.   
  
4.6.1  Scottish Water functions 
The FRM Act introduces new requirements on Scottish Water and designates it as a 
‘responsible authority’ for flood risk management planning.  Scottish Water will be required 
to contribute to assess flood risk from sewerage systems and to actively contribute to the 
implementation of measures that deal with surface water and sewerage flooding.  As such 
flood risk management will become part of Scottish Water ‘core’ functions, and sustainable 
approaches to the implementation of such measures will need to be actively promoted.   
 

Scottish Water already has a statutory duty to contribute to the achievement of sustainable 
development in carrying out its operations under the Water Industry (Scotland) Act 2002, 
which states: 
 

‘Scottish Water must, in exercising its functions, act in the way best calculated to contribute to 
sustainable development.’(The Water Industry (Scotland) Act 2002, Section 51(1)) 
 

These functions include:   
• the provision of drinking water to public health standards within statutory regime of 

the Water (Scotland) Act 1980  
• the provision of wastewater services to its customers within the statutory regime of the 

Sewerage (Scotland) Act 1980 
• now also the new flood risk related functions under the Flood Risk Management 

(Scotland) Act 2009 
 

In 2006, the Scottish Ministers issued guidance to Scottish Water on the contribution towards 
attaining the objective of acting in the way best calculated to achieve sustainable 
development9.  Scottish Water is required to have regard to this guidance in exercising its 
functions and ensure that the guidance is fully reflected in its policies and procedures.  
During stage 1 of Flood Risk Management (Scotland) Bill, it became evident that despite its 
current duties on sustainable development, Scottish Water lacks the strategic, long-term 
approach necessary to achieve sustainable development.  Furthermore, there is no political 
support to drive sustainability.  Changes are needed and Scottish Ministers and the Water 
Industry Commission must play their part in promoting sustainability as key part of Scottish 
Water operations.   
 

The Ministerial guidance on sustainable development is now out of date, and a revision of 
sustainable development provisions is required to ensure that Scottish Water can effectively 
deliver its duties under the FRM Act.  This also provides an opportunity to review how 
Scottish Water implements the requirements of any such guidance and how the regulators of 
Scottish Water monitor and report on compliance.   
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4.6.3  Water Framework Directive and River Basin Management Planning 
The EC Floods Directive is often thought of as a ‘sister’ directive to the EC Water Framework 
Directive (WFD).  Close integration of these two Directives has been recognised to be very 
beneficial, due to the potential to deliver joint aims and multiple benefits.  River Basin 
Management Plans (RBMPs) are a vehicle for the delivery of the protection and restoration of 
water environments.  They act to co-ordinate action along catchments in order to achieve the 
objectives of the WFD.  RBMPs provide valuable information about the catchment 
characteristics and the various land use activities within that catchment.  Many land use 
activities can cumulatively contribute to the problem of flooding, but can also be part of its 
solution.  Information contained in RBMPs is therefore essential for flood risk management 
planning.   
 
Integration and alignment with RBMPs, including the characterisation of river basin districts is 
required under the section 48 of the FRM Act.  However, it is strongly recommended that flood 
risk management planning does not simply follow the ‘RBMP’ model.   Caution should be 
applied not to repeat the mistakes that occurred during the implementation of the WFD, such 
as, for example, the emphasis on water bodies as units of management rather than a catchment 
based approach.  Flood risk management planning needs to be based on the management of 
catchments rather than water bodies.     
 

The implementation of WFD in Scotland has seen the introduction of new regulations – the 
Controlled Activities Regulations (the CARs) – regulating activities that could harm the water 
environment.  The regulatory regime includes the controls of water abstractions, engineering 
works and impoundments and point/diffuse source pollution.  The controls of engineering 
works are of particular relevance in flood risk management planning.  These are discussed in 
greater detail below.   
 
- Controlled Activities Regulations 
The restoration and protection of existing wetlands and floodplains is part of the solution to 
flooding.  The CAR are the main vehicle for controlling the impacts of engineering and other 
damaging activities on water dependant habitats.  However, currently the CAR exclude certain 
types of agricultural drainage activities which could have implications for the delivery of 
sustainable flood risk management.   In particular, these activities include10: 
 

- all works in inland wetlands where the wetland is not directly associated with a river, 
loch or artificial water body 

- land drainage works not affecting a natural watercourse 
 

Draining floodplains for the purpose of agriculture can cause significant damage, both in terms 
of diffuse pollution and flood risk management.  The current regulatory system does not deal 
with this issue adequately and as such goes against the principle of sustainable flood risk 
management.  The CAR provides SEPA with powers to control a range of impacts, which 
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includes building or engineering works in inland water or wetlands, or in the vicinity of inland 
water or wetlandsthat can have or are likely to have a significant adverse effect on the water 
environment11.  There is therefore scope within the regulations to control impacts of land 
drainage and we call on SEPA to review its policies to reflect these aims.   
 
The CAR regime could also be used to provide a regulatory safeguard to ensure that flood 
management works are designed sustainably.  This will be particularly important during the 
transitional period, and before flood risk management planning is used to ensure common 
approaches to flood risk management.  Local authorities and SEPA should work closely on 
designs of any flood schemes during this time.   
 
- Engineering works in coastal and transitional waters 
Engineering works in coastal and transitional waters are also excluded from the CARs regime, 
and are currently within the remit of Marine Scotland under the Food and Environment 
Protection Act 1985.  It has been proposed that these activities become part of licenced activities 
under the Marine (Scotland) Bill, they should be subsequently reviewed to ensure that they are 
in line with the requirements of both the WFD and the Flood Risk Management (Scotland) Act 
2009.   In particular, the licensing control for engineering works in coastal areas, such as local 
authorities proposals for coastal flood protection works, need to be brought in line with the 
requirements for sustainable flood risk management.   The changes in licencing regimes 
through Marine (Scotland) Bill and subsequent secondary regulations should provide an 
opportunity to do this.   
 
4. 6.4  Climate change adaptation policies and Land Use Strategy 
The new Climate Change (Scotland) Act 2009 contains a number of requirements that are of 
direct relevance to sustainable flood risk management.  The Act introduces a requirement on 
Scottish Ministers to produce a Land Use Strategy and a Scottish Adaptation Programme.  The 
strategy must set out Scottish Ministers’ objectives in relation to sustainable land use, including 
the proposals and policies for meeting those objectives and the timescales over which they will 
be expected to take effect.  The Strategy must be produced in 2011.  The Act also requires the 
production of a legislative Scottish Adaptation Programme.  The programme must be produced 
by 2012.  Both the programme and strategy must aim to incorporate the principles of 
sustainable flood risk management.   
 
4.6.5  Rural land use policies 
The way land is managed can have significant effects on surface water run-off, drainage and 
the natural capacity of the catchment to absorb water.  Defences that protect farmland from 
flooding have been one result of agricultural policy.  Many rivers have been canalised and 
embanked; drainage and grazing regimes associated with intensive farming have contributed 
to the loss of floodplain wetlands and resulted in long-term damage and drying out of habitats 
such as lowland raised bogs.  Integration of flood management into land use management and 
agricultural policies is essential to deliver an integrated land use management framework, 
                                                 
11 The Water Environment (Controlled Activities) (Scotland) Regulations 2005 (No. 348) 
(http://www.statutelaw.gov.uk/Home.aspx)  
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which offers well funded land management schemes and recognises the value of naturally 
functioning floodplains and upland habitats, redirecting support payment towards alternatives 
to hard flood defences.   This includes promoting land management techniques that are 
sympathetic to flooding through existing programmes and initiatives, such as the Scottish Rural 
Development Programme (SRDP).   
 

- Can CAP deliver for flood management? 
Pillar 1 payments provide the large majority of the CAP budget, still making up almost ¾ of 
CAP budget in Scotland, but deliver little in the way of incentives for farmers to deliver flood 
risk management.  Currently, basic environmental conditions are attached to the Single Farm 
Payment (SFP) payment through cross compliance.  The first part of cross compliance are the 
Statutory Management Requirements which are a selection of articles from existing 
EC Regulations and Directives (SMRs), including the Nitrates Directive, Groundwater Directive, 
the EC Birds and Habitats Directive, and others.  Most of these measures do not contribute 
directly to flood management.  A brief overview of Pillar I and Pillar II payments under the CAP 
is provided below with recommendations for improvements in both the structure and contents 
of CAP.   
 

- Good Agricultural Environmental Condition  
Those in receipt of the payment must also keep land in Good Agricultural and Environmental 
Condition (GAEC). This includes some measures that can influence the hydrological processes 
such as not draining existing semi-natural areas.  More detail about these measures is provided 
in Table 5.    
 

Table 5:  Summary of the main GAEC requirements that influence hydrological cycle   

 

As part of GAEC, land managers are also required, for example, to keep field drains in working 
order and prevent land "scrubbing up".   The requirement to keep land in good agricultural 
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GAEC requirement Purpose / brief description  
GAEC 1 Post-
harvest management 
of land

All cropped land over the following winter must, where soil conditions after 
harvest allow, have either crop cover, grass cover, stubble cover, ploughed surface 
or a roughly cultivated surface. Fine seedbeds must only be created very close to 
sowing 

GAEC 3 Soil capping On sites where capping is a problem you must form a coarse seedbed or break any 
cap that forms to avoid erosion. 

GAEC 5 
Maintenance of 
functional field 
drainage systems

You should maintain functional field drainage systems, including clearing ditches, 
unless environmental gain can be achieved by not maintaining field drainage 
systems. 

GAEC 13 Protection 
of rough 
grazing/semi natural 
areas

To ensure the protection of rough grazings and other semi-natural areas you must 
not undertake new drainage works, ploughing, clearing, levelling, re-seeding or 
cultivating unless approved under the Environmental Impact Assessment 
(Uncultivated Land and Semi-Natural Areas) (Scotland) Regulations 2002 (SSI 
2002/6). 

GAEC 16 Non 
productive 
landscape features 

To avoid the deterioration of non-productive landscape features which are part of 
the agricultural unit, such as shelter belts, copses and ponds. Such features should 
be protected from damaging activities such as drainage or felling.   



condition may therefore act as a disincentive for the management of land in a way that could 
reduce flooding – such as maintaining or restoring the natural function of floodplains and 
wetlands or restoring saltmarshes.  The effectiveness of the SFP for addressing flooding could be 
improved by the addition of new GAEC measures to include flood benefits.  This would mean 
introducing new measures into GAEC to encourage greater levels of environmental 
management, and potentially a more flexible definition of good agricultural condition– allowing 
a more diverse use of land, and recognising the many benefits such management could deliver.   
 

- Scottish Rural Development Programme 
It would be expected that pillar 2 of the CAP, the Scottish Rural Development Programme (the 
SRDP) should provide more opportunities to fund natural flood management measures.  SRDP 
consists of a number of schemes including the Less Favoured Areas Support Scheme (LFASS) 
and Rural Development Contracts (RDCs).   
 
The Less Favoured Area Support Scheme (LFASS) makes up the largest proportion of the SRDP 
budget. LFASS payments are targeted by area and farming type, however, again the only 
environmental conditions land managers must comply with are GAEC and the SMRs.  
 
Rural Development Contracts are another significant part of the SRDP and these provide the 
best funding opportunities for flood management. The measures in the "broad and shallow" 
Land Managers' Option scheme are currently of little use for this purpose, being too general and 
not sufficiently targeted. Rural Priorities contain some useful measures for natural flood 
management including incentives to encourage collaboration between land managers. However, 
the number of priorities that the scheme must meet means that it is unlikely that the funds 
dedicated to natural flood management will be sufficient.   Furthermore, whilst options under 
the SRDP already contain some measures that could have some benefit for flood management – 
such as the creation and management of wetland and floodplain - these measures are not 
specifically designed to reduce flooding, and flood management is often seen as a 
supplementary benefit. There is therefore, scope to improve these measures to make them more 
effective for flood risk management.  Examples of options currently included in the SRDP are 
given in Table 6.   
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Table 6: Axes II land managers options relevant to flood risk management 
Rural Priority 
Options 

Purpose of the measure / brief description / payments 

Management of 
wetland 

Measure aims to support the diversity, spread and structure of wetland plant 
species.  The main purpose is to enhance biodiversity.  Possibility of some flood 
management benefits.  Based on 5-year commitment, attracts payment of £90/ha 

Create, restore and 
manage wetland 

The aim is creation and then management of wetlands to help improve 
biodiversity, the landscape and flood management.  This option will support the 
conversion of arable or improved grassland to wetland by raising water levels.  It 
is mainly for biodiversity benefits, but will also assist in flood management.  It is 
based on 5-year commitment, attracting a payment of £226.17 per hectare.   

Management/resto
ration of lowland 
raised bogs 

This option aims to bring lowland raised bogs into favourable condition.  Main 
purpose is biodiversity, with some benefit for flood management.  It is based on 5-
year agreement, £40 per hectare with £43 grazing supplement.   

Water Margins 
and Enhanced 
Riparian Buffer 
Areas 

Aim is to protect water margins from erosion and diffuse pollution, whilst 
encouraging the development of waterside vegetation that stabilises the banks and 
enhances biodiversity.  This measure would benefit water quality, with some flood 
management benefit.  It is based on 5-year agreement, £286.63 per hectare.   

Management of 
Flood Plains 

Aim is to create and maintain a mosaic of wash lands and dry lands by allowing 
the watercourse to flood naturally. The whole flood plain must be allowed to 
flood.  Limitations exist where more than 1 occupier is present - the interests of 
adjoining landowners cannot be prejudiced and a proposal will not be approved 
unless the flood plain is a discrete area, or if all landowners are proposing to adopt 
this option.  This measure will benefit flood management and biodiversity, but has 
limited practical application.  Based on 5-year agreement, £39 per hectare.   

Wildlife 
Management on 
Upland and 
Peatland Sites 

Aims to enhance the condition of upland and peatland habitats by promoting 
good soil management.  This measure will mainly benefit biodiversity, but there is 
possibility of some flood management benefits.  It is based on 5-year agreements, 
£0.70 per hectare per year.   

Arable Reversion 
to Grassland 

The aim of this Option is to convert problem areas within arable fields that are 
prone to flooding, run-off and/or erosion to permanent grassland.  It will benefit 
water quality with spin-off benefits for flood management.  5-year commitment, 
£250 per hectare.   

Woodland 
Creation 

The creation of new woods can deliver a wide range of objectives and benefits 
depending on their location, species composition and design.  These include 
carbon storage, biodiversity and flood management.  Rates vary, depending on 
type of woodland, from 1575/ha for initial planting and 161/ha for management of 
broadleaved woodland to 875/ha and 154/ha respectively for native woodlands.   

 
- Forestry policy, practice and regulation 
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Appropriately located, designed and managed woodlands – especially native broadleaved, 
riparian and pine woods, can be beneficial to reducing flood risk. However, it is important that 
this is done within the context of sustainable forest management, and not to the detriment of 
important open-ground wetland habitats or species.  We therefore welcome the Scottish 
Government’s restated commitment to sustainable forest management in the revised Scottish 
Forestry Strategy, and the UK Forestry Standard.  This commitment must also be included in the 
current revisions of UK Forestry Standard and the associated Forest and Water Guidelines.   



4.7  Funding and reporting 

 
4.7.1  Funding 
Since 2008, the Scottish Government has made funds available for capital expenditure for flood 
protection schemes to local authorities in form of a block grant as part of its outcome agreement 
with Cosla.  This intention of this new arrangement is to provide local authorities with greater 
autonomy over their spending.  However, this also means that funding allocated for the 
purpose of flood protection may now be re-directed to meet other demanding priorities.  This 
could, in future, lead to a shortfall in available budgets for flood protection measures.  This 
current arrangement ends in 2011, and following this period, a review of funding arrangement 
should take place for the next spending review.    
 
RSPB Scotland considers that this money could be better and more effectively spent by targeted 
investment in priority areas based on flood risk management planning process whilst also 
meeting other priorities and government targets, such as improvements in status of water 
environment and biodiversity.  In order to ensure best use of available funds, integration and 
alignment of existing funds may be necessary.  In particular, these include SEPA’s restoration 
funding, CAP budgets and the Scottish Water’s Investment Programme (Quality and Standards 
process) which all have the potential to deliver multiple benefits.  However, whilst integration 
of existing funds may be beneficial, it may not in itself be enough to secure large scale 
restoration projects needed to realise the full potential of natural approaches.    
 

- Restoration fund 
The Scottish Government has recently provided SEPA with funding for restoration that aims to 
contribute towards the delivery of Water Framework Directive (WFD) objectives and deliver 
improvements to wetlands, rivers, lochs/ponds, estuaries or coasts.  The fund aims to 
encourage partnership projects and where possible deliver a wider range of environmental, 
social and economic benefits. The fund is currently limited to £1 million per year.  There is 
scope to align the delivery of WFD projects and flood risk management projects, where one 
measure (e.g. floodplain restoration) can deliver multiple benefits of improving morphological 
condition and reduce flood risk.  SEPA funding could in future be used to encourage small 
community projects where a low risk local flooding is an issue.  It is clear that funding at this 
level will not deliver large scale restoration projects, which will be needed if the potential for 
natural approaches to flood management are to be realised.   
 

- Scottish Water Investment Programme (Quality and Standards) 
Quality and Standards is an investment programme by Scottish Water to improve the state of its 
assets and its overall performance.  The current programme - Quality & Standards III covers the 
capital investment that is required over the period to 2014.  It attempts to meet a variety of 
needs including: public health; environmental; customer service; and network improvement 
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Review funding arrangements to meet short-term and long-term needs, and encourage
alignment with other relevant funds, such as the Quality and Standards process, SEPA’s
restoration fund and funding under CAP. 



including extension of the networks.  Scottish Water has a major role in addressing surface 
water flooding in built up areas, and this will be achieved through Quality and Standards 
investment programme.  There is therefore, the opportunity to review the scope and the timing 
of this investment programme to align it better with the requirements of FRM Act.   
 

- Integration with CAP payments 
So far, no attempt has been made in Scotland to integrate payments for land management for 
flooding with flood protection budgets.  In order to make the best use of available funds, and to 
secure the implementation of potential natural flood management measures, there is a need to 
investigate how such integration could be achieved in policy and practice. 
 
The main issue with using CAP payments for flood management is that they only provide 
short-term financial incentive (based on 5 year agreements), whilst flood management requires 
long-term management agreements.  Furthermore, the allocation of funds is currently poorly 
co-ordinated and ios not set up to encourage collaboration across catchments.   Despite this, 
there is some scope to use CAP payments alongside the main flood protection funds, especially 
where such measures would deliver other desirable benefits.   
 
4.7.2  Funding for land management  
The Act allows local authorities a wide range of powers that may be used to come into 
appropriate financial arrangement with the land owner/occupier.  The local flood risk 
management plans will contain detailed costing of flood protection measures, but the 
mechanisms of funding a range of measures remain unclear.  However, local flood risk 
management plans will provide an opportunity for proper integration between flood protection 
measures and funding available through a variety of other means, including for example, the 
agri-environment.    
 

Under the Act, there are several options available to local authorities for payments in return for 
changes in land use that benefit flooding.  These include, but are not limited to, entering into 
agreements and arrangements, compulsory purchase of land and compensation for income loss.   
Arrangement can also include compensation payment (one-off or annual) or payments of 
compensation in the event of a flood.  Each of these different options may be suitable for 
different uses.  For example, certain projects may require land to be completely taken out of 
production and inundated – such as coastal realignment projects.  In such cases, a direct 
purchase or one-off compensation payment may be the only option.   In projects, whose aim is 
temporary flood storage, whilst maintaining certain level of agricultural production, financial 
compensation to cover the costs to the landowner may be required.   
 
The funding mechanisms under the Act merit further investigation to ensure their effective use.   
 

- Compulsory purchase 
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Where land is being taken out of agricultural production (and therefore is not eligible for CAP 
payments) outright purchase of such land may be the only option.  This seems a preferred 
approach to schemes such as coastal realignment, where the functionality and the use of land 
changes completely.  There is only one example of such land use changes in Scotland – at Nigg 



Bay RSPB reserve, which involved land purchase and subsequent conversion of land to 
saltmarsh/mudflat habitat. 
 

- Compensation 
Using agricultural land for temporary flood storage provides an attractive mechanism for 
lowering flood risk in areas downstream.  Depending on the frequency of flood events, such 
areas can still be used for agricultural production, but the possibility of crop loss may make it 
less attractive for intensive agricultural use.  Low value usage, such as wet grassland may 
provide some income, but there may be substantial financial losses associated with conversion of 
land from intensive production to extensive use.  Any such loss of financial value and income 
should be compensated, which may require funding from both within and outside of the CAP 
budgets.    Again, maximum value for public money should be achieved by aiming for multiple 
outcomes from any changes to land use activities.   
 

- Small-scale community led projects  
Small-scale project can be funded through community raised funds.  These could be set up and 
used in additional to main flood protection budgets.  These could include projects where other 
benefits are also sought – such as the creation of small flood storage area/wet woodland that also 
provides green space, recreational and biodiversity benefits.   
 
4.7.3  Reporting 
Local authorities are currently required to produce biennial reports on flood risk and flood 
management under the 1961 Flood Prevention (Scotland) Act.  This includes detail reporting on 
new flood prevention schemes, flood incidents and other river maintenance issues.  Reporting 
under the 1961 Act will no longer be required once the relevant section of the FRM (Scotland) 
Act 2009 has been enacted.   
 

Currently, Single Outcome Agreements contain no National Indicator relating to flooding and 
local authorities are under no obligation to assess their performance.  The implementation of 
Flood Risk Management (Scotland) Act 2009 brings new responsibilities and local authorities 
need to start thinking about how progress towards implementing national and local flood 
measures will be monitored.  Reporting should be sought through Single Outcome Agreements, 
and there is a scope to develop further indicators as part of the review of SOAs.  These 
indicators should initially aim to monitor progress towards sustainable flood risk management 
in the design of flood protection/prevention schemes.  For example, these indicators could 
include: 
 

• No of people/property protected against flooding 
• Length of rivers/coasts improved or restored as part of flood protection schemes 
• Proportion of flood measures (including expenditure) on natural flood management, hard 

engineering and other sustainable flood risk management measures 
• Number of new housing/other development on floodplain 
• BAP habitats created/increase in BAP species 
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• SSSI and other protected areas created/restored/enhanced 



 
- Reporting under the Act 
Under the 2009 Act, local authorities will be required to produce local flood risk management 
plans, and review progress towards implementing local flood risk management plans 2-3 years 
after the publication of a local flood risk management plan.  A further requirement to report is 
included in section 38 of the 2009 Act that requires local authorities to prepare and publish a 
final report on progress made towards implementing measures in the local flood risk 
management plan. This report must be produced between 5 and 6 years after the local flood 
risk management plan has been finalised or by a date set by the Scottish Ministers. This allows 
for continued coordination between local and district flood risk management plans.   
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4.8  Developing new ways of appraising flood protection schemes 

 
Appraising flood protection measures and schemes through a cost-benefit analysis will be 
crucial in deciding whether a particular measure will be adapted.  The cost benefit analysis 
traditionally only appraises monetary (quantifiable) values as this provides for a direct 
comparison of the costs and quantifiable benefits.  There is currently a major problem in 
promoting schemes which deliver multi-functional benefits, especially where there may appear 
to be a cheaper option delivering the same flood defence standard, but at the lower level of 
social and environmental gain.  As environmental and social benefits cannot be easily 
converted into monetary values and these are often underrepresented in such analysis.  This 
approach is likely to be short sighted and unsustainable: real value for money lies in schemes 
that are not simply selected on the basis of priced costs and benefits.  Unpriced benefits must be 
built into the equation – for example, meeting national objectives for biodiversity and 
sustainability, contributing towards the obligations of the WFD, as well as health and 
recreational benefits.  In other words, decision makers should opt for ‘best value’ in the widest 
sense – and not simply the lowest price.  This approach is also consistent with the approach 
taken to ‘best value’ in the Local Government (Scotland) Act.   
 

A range of economic techniques now exist that can be used to design appraisal system that is 
based on a multi-criteria assessment, incorporating economic, social and environmental 
benefits of any proposed flood protection scheme or a project.  The FRM Act requires that a 
consideration is given to a wide range of costs and benefits and it is therefore a legal 
requirement that such appraisals are undertaken in line with statutory requirements.  The Act 
also requires SEPA to identify objectives and select measures for the management of flood risk 
that are ‘most sustainable’.  The Act requires the Scottish Government to issue guidance on 
what constitutes the consideration of the economic, environmental and social impacts of flood 
related functions, and such guidance must also describe the scheme/project appraisal system.  
The guidance should include a minimum checklist that must be followed during appraisal and 
focus on the appraisal of multiple criteria/benefits of any proposed scheme.  The guidance 
should introduce new ‘outcome measures’ – monetary and non-monetary costs and benefits 
that can be used in the prioritisation process.  Examples of outcome measures that relate to 
environmental and biodiversity outcomes would include: 
 

• No of people/property protected against flooding 
• Length of rivers/coasts improved or restored 
• BAP habitats created / Increased in BAP species 
• SSSI and other protected areas created/restored/enhanced 
 

Such outcome measures could also be incorporated into reporting for the purpose of SOAs, and 
local flood risk management planning.   
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Develop new ways of appraising flood management schemes based on multi-purpose
analysis of costs and benefits. 



Table 7: Multiple Functions of the Insh Marshes floodplain and the economic value  
 

Use Details Economic value  

Flood 
protection 
 
 
 
 
 

Insh Marshes holds water after heavy rainfall and 
snowmelt, protecting downstream properties and 
farmland from extensive flooding. 
Flood risk is reduced to parts of Aviemore, a base for the 
local tourist economy.  The equivalent engineered flood 
control measures would be very expensive and result in 
the loss of important wildlife habitat. 

In the absence of the floodplain, a 
rough examination of maps suggests 
that 7km of flood defence banks might 
be required to protect Aviemore.  This 
represents a value of £1,170,000 for 
construction and maintenance 
(£1,310,400 in 2007 prices)12   

Visitors 
 
 
 
 

Tourism is vital to the Highlands economy, with over a 
quarter of the Highlands and Islands employment being 
accounted for by hotels and restaurants. 
The floodplain plays an important part in the scenery and 
supports visitor attractions.    

There were about 12,000 visitors to 
Insh Marshes RSPB Reserve in 
2006/07, contributing approximately 
£132,000 to the local economy. 
 

Farming 
 
 
 

Livestock grazing at appropriate densities maintains the 
floodplain’s high biodiversity value. 
Agri-environment schemes providing valuable incomes to 
the reserve, its agricultural partners and local graziers. 

The rate of agri-environmental 
payments are currently difficult to 
quantify 
 

Fishing 
 
 
 

The wetland system on the Insh Marshes floodplain helps 
to maintain the natural conditions, particularly water 
quality, that are vital to the Spey’s valuable fish stocks.   
 

Landowners lease fishing rights on 
the Insh Marshes floodplain to the 
Badenoch Angling Association 
producing revenue of over £3,500 p.a. 

Conservat
ion 
managem
ent 
 
 

The majority of RSPB’s reserve management expenditure 
is spent within the local economy. 
Two permanent staff are employed on the RSPB reserve.  
In addition, in 2006/07, 3,540 hours of work are 
contributed annually from volunteers, including those 
from the local community or on long term placements. 

Of the £83,504 spent on reserve 
management during 2006/07, over 
two-thirds was spent with local 
businesses.  This included the 
employment of contractors on the 
reserve for over 45 man-days. 

Water 
Quality 
 

The floodplain can improve water quality by storing 
nutrients and pollutants in the sediments and in 
vegetation.   

Contributes towards the aims of WFD 
and benefits the river’s salmonid 
populations 

Education 
/ training 

Insh Marshes provides a valuable recreational and 
education resource 

(Unquantified) 
 

Enterprise
s linked to 
the 
floodplain 
 

Loch Insh Watersports centre forms a major part of the 
local tourism, benefiting from the high water and scenic 
qualities of the floodplain.  Several B&Bs establishments 
attract custom by advertising their proximity to the Insh 
Marshes Floodplain and the RSPB Reserve. 

(Unquantified) 
 
 
 
 

Biodiversi
ty and 
Conservat
ion 

Floodplain contains important wetland habitats and is 
renowned for its biodiversity, including breeding waders, 
wintering populations of whooper swans and hen harriers 
and rich diversity of plants and invertebrates. 

(Unquantified) 
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12 A capitalised value indicates the total resource requirement at current prices, or equivalently, the amount of money that would 
need to be banked now, earning 5% interest, to meet the costs over the next 50 years.  Capitalised values reflect the market value of 
land and investments, as they represent total returns/costs from an asset. 



4.9  Developing skills and knowledge in flood risk management 
 

 
The Flood Risk Management (Scotland) Act introduces a new way of managing flood risk, the 
implementation of which will be a challenging task.  It is therefore important that we allow for 
the development of new skills in flood risk management, and ensure that practitioners are 
knowledgeable and geared up to meet the challenges.   
 
4.8.1  Addressing skills shortage 
One issue that could affect the effectiveness of the implementation is the current shortage in 
skilled flood managers.  This problem was recognised throughout the parliamentary process, 
with the Rural Affairs and Environment Committee expressing concerns at early stages of the 
Bill progress through Parliament.   The capacity issue concerns both SEPA and local authorities.  
Whilst specialist staff, such as hydrologists are needed to support the technical implementation, 
general flood practitioners need to have a wide range of knowledge, such as the understanding 
of river and coastal processes, catchment management and flood risk management. New types 
of flood manager will need to be trained by universities and colleges.   Demands for both the 
specialist and generalist staff will need to be met fast if the Act is to be implemented to its full 
potential.  A variety of techniques can be used to fill this gap, including training and awareness 
raising of existing flood managers, setting up of new courses at universities and recruitment of 
specialist hydrological staff.  Progress has already been made in setting up of new MSc courses  
at 2 Scottish Universities, funded by SEPA and the Scottish government,  Such expertise is 
required to ensure good baseline data for flood risk management.   
 
4.8.2  Developing good baseline data 
The current assessment of flood risk through the 2nd generation of flood maps has its limitations 
- for example, the maps do not consider the impact of climate change, the extent of surface 
water flooding, coastal flooding and sea level rise.  They are not robust enough for accurate 
analysis of flood risk that is required under the EC Floods Directive.  It is widely recognised 
that more and better information is needed.  These should be GIS based elevation data sets, 
which together with hydrological modelling should allow the production of high quality 
indicative flood risk maps, essential for the flood risk management planning.  These data 
should be shared between agencies responsible for other aspects of water management, such as 
RBMPs and for planning authorities seeking to avoid inappropriate development in flood risk 
areas.        
 
4.8.3 Improving the understanding of catchment flood generation processes and 
natural approaches to flood management 
Understanding of how floods are generated is essential to the effective management of flood 
risk.  The hydrological response of a catchment to rainfall depends on a host of natural 
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Address skills shortages. Identify research needs, and close knowledge gaps in the
understanding of catchment flood generation and management processes and natural flood
management.   



variables including soil type, slope, underlying geology, topography, stream density and 
vegetation. Small catchments with steep slopes and poorly drained soils tend to respond 
rapidly to rainfall while large, low lying catchments with high groundwater input can take 
days or weeks to peak after rain. As a flood peak moves down a river its velocity and height are 
modified by the conveyance and storage capacity of the channel and floodplain, influenced in 
turn by a range of factors. These include the surface roughness, gradient and sinuosity of the 
channel and its floodplain, and the topography and the degree of connection of the storage 
features to the channel.   Overlying these natural factors sits a range of anthropogenic 
modification that has the potential to increase the efficiency with which water runs off the land 
and is transmitted to and along a river.  All of these factors must be properly understood in the 
design of flood risk management plans.    
 

There is common understanding that natural flood management techniques can play an 
important role in managing flooding.  However, it has been widely recognised that there is a 
lack of hard empirical evidence to quantify the benefits of such approaches.  The lack of hard 
empirical evidence should not hinder the progress in incorporating natural flood management 
techniques as part of flood protection schemes.  During the transitional period, pilot projects 
should be set up to investigate the best approaches to incorporating natural flood management 
in mainstream flood risk management, identifying hurdles and obstacles to implementation.  
For this purpose, the best use should be made of existing proposals for flood protection 
schemes under the 1961 Act.  Focused pilot projects that quantify the hydrological responses of 
catchments to natural flood management techniques are required as a matter of urgency.  Such 
projects need to be set up to investigate local and catchment scale effects on flood hydrograph 
and clarify additional benefits that can be delivered using these techniques.   There is a clear 
role for stakeholders in this process, and in providing expert advice to SEPA in areas of work 
that are out with SEPA’s own expertise, e.g. how best deliver for biodiversity.   
 
There is also an important role for social science in investigating local community attitudes 
towards natural techniques.  Such investigations will be needed to help develop techniques for 
engaging with local communities.  Local buy-in and local support will be crucial in delivering 
measures on the ground.     
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SUMMARY OF RECOMMENDATIONS 
 
Flood Risk Management (Scotland) Act 2009 represents a major change to the way floods will 
be managed in Scotland.   Whilst in the past, emphasis was placed on traditional hard 
engineering that attempted to prevent flooding by conveying water away from high-risk areas; 
the new approach focuses on the management of catchments in an integrated way to reduce 
flood risk.  Implementation of the new Act will be a challenging task.  In order to achieve this, a 
number of actions need to be taken by those responsible:   
 

• An open and transparent implementation process, with proper stakeholder engagements is 
key to sustainable flood risk management.  As the current experience in implementing 
sustainable flood schemes is very limited, SEPA, Scottish Government and local authorities 
must look to the widest range of expertise available by making the best use of stakeholder 
groups, local knowledge and expert knowledge. This means not only setting up advisory 
groups at national and local levels required under the Act, but taking a pro-active approach to 
public participation, involving local communities, farmers and landowners in the process.  This 
will, in turn, create a more rounded picture of drivers, constraints and opportunities across in a 
catchments in order to implement schemes that meet the principles under the FRM Act.   
 

• A number of terms under the Act require common understanding by all responsible 
authorities, stakeholders and communities.  These in particular include what it means to 
‘manage flood risk in a sustainable way’ and what constitutes of ‘natural approaches to flood 
management’.   These principle terms should be set out as part of a clear policy framework to 
implement the Act.   Scottish Ministers are required to issue guidance on these matters, which 
should be done as a matter of priority.   
 

• Implementing the natural approaches to flood risk management will be a very challenging 
task.  I order to achieve this successfully, the Scottish government and SEPA must focus on: 
 

- Improving the evidence base (flood risk and other) of a wide range of measures in 
lowlands, uplands, coastal and urban areas, through experimental projects and 
demonstration sites 

- looking to a wide range of expertise and data to inform decisions 
- working with and involving farmers and local communities in the design and   

implementation of measures 
- encouraging collaborative working at catchment scale 
- aiming to deliver a wide range of benefits that go beyond flood risk management  
- creating a funding framework that provides incentives and compensation for land 

management that reduces flood risk using the wide-ranging powers under the Act 
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• Scottish Government should aim to introduce clear transitional arrangements and encourage 
early implementation of the general principles of sustainable flood management introduced 
under the Act.  The transitional period should also be used to raise awareness of the new 
requirements and identify the relevant policies that may be impacted by the Act and may need 
revising.   
 



• Strong partnership working and collaboration between SEPA and responsible authorities and 
between local authorities will be essential to the delivery of sustainable approaches.  Much 
remains to be done to ensure effective collaboration across 32 local authorities and early action 
will be required.   
 

• A number of existing plans and policies will have a key role in contributing to the 
implementation of sustainable flood risk management.  It is crucial that such plans and policies 
are aligned with the requirements of the new Act.  In particular, this includes statutory land use 
planning, SEPA’s existing regulatory functions in Controlled Activities Regulations (CARs), the 
river basin management planning process, Scottish Water duties and responsibilities, and land 
use, forestry and agricultural policies.  Development plans, in particular will be important in 
ensuring avoidance of development on existing floodplains and using existing capacities to 
improve/enhance flood water storage or otherwise manage flood waters in key at risk areas.  
Integration of flood management into land use management and agricultural policies will also 
be essential to deliver an integrated land use management.  This includes promoting land 
management techniques that are sympathetic to flooding through existing programmes and 
initiatives, such as the Scottish Rural Development Programme (SRDP), but also using other 
means of funding to deliver action on the ground, such as through SEPA’s restoration fund.   
 

• Flood risk management will be delivered without appropriate funding.  The current 
arrangement for funding to local authorities may not provide the long-term solution required 
to deliver sustainable approaches.  Review of funding arrangement should take place for the 
next spending review.   In order to ensure best use of available funds, integration and 
alignment of existing funds may be necessary.  In particular, these include SEPA’s restoration 
funding, CAP budgets and the Scottish Water’s Investment Programme (Quality and Standards 
process) which all have the potential to deliver multiple benefits.  However, whilst integration 
of existing funds will be beneficial, it may not, in itself secure large-scale restoration projects 
that are needed to fully realise the potential for catchment flood management.    
 

• The Flood Risk Management (Scotland) Act introduces a new way of managing flood risk.  It 
is therefore important that we allow for the development of new skills in flood risk 
management, and ensure that practitioners are knowledgeable and geared up to meet the 
challenges.  During the transitional period, pilot projects should be set up to investigate the best 
approaches to incorporating catchment flood management in mainstream flood risk 
management, identifying hurdles and obstacles to implementation.   
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• Appraising flood protection measures and schemes through a cost-benefit analysis will be 
crucial in deciding whether a particular measure will be adapted.  The cost benefit analysis 
traditionally only appraises monetary (quantifiable) values as this provides for a direct 
comparison of the costs and quantifiable benefits.  There is a need to develop new ways of 
appraising flood management schemes based on multi-purpose analysis of costs and benefits. 
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