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Abstract 

River flooding is a serious hazard in the UK with interest driven by recent widespread 

events. This paper reviews different approaches to flood risk management and the borders 

(physical, conceptual and organisational) that are involved. The paper showcases a multi-

method approach to negotiating flood risk management interventions. We address three 

fundamental issues around flood risk management: differences and similarities between a 

variety of approaches; how different approaches work across borders between 

professionals, lay people, organisations and between different planning regimes; and, 

whether the science evidence base is adequate to support different types of flood risk 

management. We explore these issues through a case study on the River Tweed using Q-

methodology, community mapping and focus groups, participatory GIS, and interviews, 

which enabled co-production of knowledge around possible interventions to manage 

flooding.  Our research demonstrated that excellent networks of practice exist to make 

decisions about flood risk management in the Scottish-English Borders. Physical and 

organisational borders were continually traversed in practice. There was an overwhelming 

desire from professional flood managers and local communities for an alternative to simply 

structural methods of flood management. People were keen to make use of the ability of 

catchments to store water, even if land needed to be sacrificed to do so. There was no 

difference in the desire to embrace natural flood management (NFM) approaches between 

people with different roles in flood management, expertise, training or based in different 

locations. Thus conceptual borders were also crossed effectively in practice.  
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1 Introduction 

River flooding is a serious hazard in the UK with nearly five million people, two million 

homes and businesses and assets worth £250 billion estimated to be at risk in England and 

Wales (FORESIGHT, 2004; Wilby et al., 2008). A further 125,000 properties are at risk from 

flooding in Scotland, with an associated average annual cost of between £720 million and 

£850 million (SAIFF, 2011). Flooding in the winter of 2015-16 was again a high profile issue 

as homes were inundated and at least 40 bridges damaged or destroyed, impacting local 

people and businesses. Debate around flooding in the UK is rife; Hannaford and Marsh 

(2006) and Pattison and Lane (2011) suggested that fluvial flooding is increasing, yet others 

have suggested otherwise (Disse and Enge, 2001; Robson, 2002; Marsh and Harvey, 2012). 

Future changes to climate are also uncertain, with more extremes of climate expected 

(Kendon et al., 2014). Recent studies have also called for more integration between 

researchers, policy makers and practitioners to interact to identify research and professional 

priorities (Brown et al., 2010; Lane et al., 2011). In has been advised that even to just 

maintain current standards of flood protection it will cost over £1 billion per year by 2035 

(National Audit Office, 2014). Flood risk management (FRM) professionals are also under 

pressure from the UK Government to champion protection of homes over environmental 

sustainability. Uncertainty thus exists over people’s understanding of flooding, the uptake of 

flood prevention measures, but also the ways in which to most effectively manage flood 

water. 

 

According to UNISDR (2013) governments are investing more to address risks by making 

substantial progress in developing more effective disaster response and preparedness 

strategies. Yet the required shift necessary to anticipate risks in public and private 

http://www.nature.com/nature/journal/v425/n6954/full/nature01928.html#B1


investment remains a challenge (UNISDR, 2013); this is especially pertinent for FRM. FRM is 

complex and this complexity risks hampering sustainable water management (Pitt, 2008; 

Brown et al., 2010). In recent years there have been dramatic changes in regulation and 

practices of managing flooding in the UK (Lane et al., 2013). The primary pieces of legislation 

that provide the drivers for flood risk management in England and Scotland are the Flood 

and Water Management Act (2010) and the Flood Risk Management Act (Scotland) 2009.  

These were supplemented by the Water Act (2014) which outlined the development of 

Flood Re (Flood Reinsure), a government-insurance industry cross-subsidy scheme to 

maintain insurability of high flood risk homes. The latest Act thus adds Flood Re to the list of 

potential measures for managing flood risk. With such developments in risk management 

and flooding it is vital to understand the practice of flood risk management in the UK. Many 

different studies of flood risk management exist in both academic and grey literatures, but 

concepts and approaches are rarely brought together to compare and contrast different 

ways of working and to evaluate practice. Where there seems to be a particular gap is in 

understanding why different approaches to flood management are used and how these are 

routinely employed across the many different types of borders involved in flood risk 

management (physical, conceptual and organisational).   

 

It has been demonstrated that the biggest issue for stakeholders within the water sector in 

the UK is the need to understand the impacts of catchment management interventions on 

the water environment, especially flooding (Brown et al., 2010). We suggest that before it is 

possible to understand the impacts of management on the water environment, we should 

determine how management decisions are made in practice. The purpose of this paper is 

therefore to review the different approaches to flood risk management, how these cross a 



multitude of different borders (physical, conceptual and organisational) and to showcase a 

mutli-method approach to negotiating flood risk management interventions. The research 

presented explores practitioner and professional approaches to flooding, views of local 

communities and how people with local expertise wish to see flooding managed. This is the 

first time that these questions have been brought together and synthesised around 

flooding. The findings develop a new way of interrogating knowledge around flooding and 

enable insights into how decisions are made in practice. We note that Border Studies is a 

subject in itself that explores geopolitics and border control (e.g. Newman, 2006). In our 

evaluation of FRM we are concerned with the different types of borders involved in decision 

making in practice and therefore do not reference this body of work.  

 

2 Flood risk management and the importance of borders 

 

2.1 Approaches to Flood Risk Management (FRM)  

Before we examine the different types of borders in flood risk management it is important 

to understand the context in which they have evolved. Flood risk management is one aspect 

of integrated catchment management, which is in turn one element of sustainable 

environmental management. Table 1 outlines the range of approaches to environmental 

management and Table 2 the different approaches to FRM.  

 

Table 1 and 2 highlight the varied ways in which environmental management is portrayed 

and the different ways of working that are undertaken. There are many overlapping and 

related ways in which both environmental management and flood risk are framed, with 

related uncertainties. For example Natural Flood Management (NFM) is sometimes 



characterised as uncertain because it lacks a ‘sufficient’ scientific evidence base (O'Connell 

et al., 2007; Marshall et al., 2009; Hess et al., 2010). The majority of scientific analyses of 

NFM explore the question of whether upland land management can affect river flow in 

order to attenuate flood peaks (Lane et al., 2006; McCormick et al., 2009). Some studies, 

such as Nicholson et al., (2012) in the Belford catchment and Werritty et al., (2010) in the 

Eddleston Water catchment, have investigated the impact of runoff attenuation features on 

flood flow, but there are not yet enough results to determine the full impact of these 

features.  Hence there is little scientific evidence of the long-term catchment wide efficacy 

of NFM except at a very small scale (Parrot et al., 2009; EA, 2009). This discussion highlights 

the different perspectives of FRM and the borders that exist between conceptual 

approaches to environmental management. These are likely to map onto different trainings, 

experience and organisational priorities.   

 

2.2 The role of borders in Flood Risk Management (FRM)  

Tables 1 and 1 outline some of the types of borders that are involved in FRM. In this article 

we characterise borders as physical, conceptual and organisational. These boundaries are 

arbitrary, current, fluid, and porous (Bracken and Oughton, 2014); how they function in 

practice influences the ways in which flood risk management is delivered in the UK.  For 

instance at a national scale, there are marked differences reflecting both contrasts in 

legislation and also the way public bodies are organised to deliver flood risk management in 

England and Scotland.  At a local level, contrasting views exist between engineers with 

technical knowledge and local residents with vernacular knowledge.  Also at the local level 

are landowners reluctant to release land for natural flood management and urban residents 

at risk eager to embrace whatever is seen to work.   



2.2.1 Physical borders 

Physical borders consist of geographic boundaries of political entities or legal jurisdictions, 

such as between England and Scotland. Rivers themselves have long been used to denote 

political borders: the Rio Grande and the Colorado rivers constitute borders between 

Mexico and the United States; the Parana river between Argentina and Paraguay; and the 

Amazon between Peru and Colombia (Salman, 2000). Borders may also be imposed on the 

physical landscape through human agency (Robinson, 2012). Such borders exist at multiple 

scales; national, regional, county and town.  These borders direct the way regulation for 

FRM is established and operationalised.  For example, NFM is incorporated directly into 

Scottish policy (Scottish Executive 2009; Werritty and Chatterton 2004) and is a key part of 

efforts to implement more ecologically and economically sustainable flood management. 

However in England, the rhetoric of NFM is encompassed in Government Strategy (e.g. in 

the Department of Environment, Food and Rural Affairs (DEFRA) strategy for ‘Making Space 

for Water’), but it is not explicitly required.  

 

Rivers also cross political borders leading to complex issues in governance and management 

(Sadoff and Grey, 2002).  Existing research has explored these challenges and has noted the 

importance of policy styles, especially the problematic transition from policy formulation to 

policy implementation in water management across jurisdictions (Kingsford, 1999; 

Brochmann and Hensel, 2009; Wiering and Arts, 2006; Wiering et al., 2010). The spaces for 

management of rivers are thus fluid as they flow through particular locations; plants and 

animals may or may not move; and sediment and river materials flow or are deposited in 

particular places (Bracken and Oughton, 2014).    

 



2.2.2 Conceptual borders 

Conceptual borders encompass the approach and perspectives that shape FRM and the way 

management is enacted. Floods and their management tend to be interpreted in a specific 

way that is partly dictated by legislation, which is in turn related to a certain jurisdiction, 

which then informs and influences practice. Individuals and organisations themselves in turn 

interpret legislation and plans in different ways according to personal and local priorities 

(Bracken and Oughton, 2013). There is a vast literature outlining different approaches to 

FRM, but also research that questions the prevailing interpretations of what flood 

management should be, how it should be assessed, and, therefore, how it should be 

practiced (Werritty, 2006; Rouillard et al., 2015). Structural flood risk management (SFRM) is 

predicated on the physical control of rivers and their catchments and whilst it is the 

dominant form of flood management in much of the world, criticisms and alternatives are 

emerging, with the aim of sustainability prominent. Scotland is a notable hot spot of 

innovation in this regard (Holstead et al., 2015; Rouillard et al., 2015; Werritty 2006). 

 

2.2.3 Organisational borders 

Environmental management is one area of policy implementation that is both complex and 

dynamic requiring the engagement of a range of practitioners with overlapping and multiple 

objectives (Fish et al., 2010). Thus as well as physical and conceptual borders, FRM involves 

a wider range of managers and practitioners from a range of related and overlapping 

organisations. Each organisation has its own perspectives and priorities for management 

depending on their remit and objectives. A body of research has examined the engagement 

of a range of different stakeholders in the decision making process concerned with the 

development and the implementation of environmental plans and practices (Callon, 1999; 



Nowotny et al., 2001; Eden et al., 2006; Collins and Weinel, 2011). In the area of land and 

water management Juntti and Potter (2002), Medd and Marvin (2008) and Nutley et al., 

(2003) have focussed on practices of implementation. In his analysis of policy making Hajer 

(2003) argued that in deliberating policy there is a simultaneous activity at play which 

involves the negotiation of new institutional rules, that is, the making and implementing of 

new rules at the same time. Understanding the negotiation and ways in which 

organisational borders play out in practice is thus central to this body of research.   

 

One approach used to explore organisational boundaries is Interpretative Policy Analysis 

(IPA); an analytic tool that recognizes that there are at least three potential groups 

interpreting any policy: the policymakers themselves, those responsible for implementing 

the policy, and those affected directly by the policy (Yanow, 1996). Recognising expertise 

gleaned from a range of people thus becomes important, rather than relying on just one 

expert. Jasanoff (2003) has raised numerous questions about what counts as relevant 

evidence with respect to a particular controversy and who possesses the right sort of 

knowledge to produce the evidence. Equally important is the mutual understanding 

between professionals with different bundles of expertise. This is closely related to the 

political culture of the decision making process and the power relations between those 

involved (Bracken and Oughton, 2013). As organisations involved in FRM cross physical, 

conceptual and organisational borders they create new structures and practices that are 

central to delivering environmental management (Bracken and Oughton, 2013).  

 

2.2.4 Summary of borders in FRM 



FRM is complex and involves a range of types of borders that operate at different scales. To 

understand FRM thus requires an analysis of not only regulation and policy guiding FRM, but 

also the knowledge claims that are able to persist (Callon 2004; Polasky, et al., 2011; 

Whatmore 2002). Analysis of FRM regulation and policy has been undertaken (e.g. Lane, et 

al., 2013), along with discussion of current debates that have arisen following recent flood 

events (Penning-Rowsell 2014). However, none of these analyses include evaluation of the 

role of borders. As borders of landscape, jurisdiction, management approach and 

organisations are encompassed practice demands that different disciplines, trainings, 

understandings and technical languages are brought together. This adds to the complexity 

and difficulty of undertaking FRM in practice.   

 

3 The Managing Borderlands Project: overview and methodology 

The aim of the Managing Borderlands project was to understand and contribute to 

knowledge exchange between organisations and individuals concerned with flood risk 

management in towns and rural areas. Our research was focused on two sub-catchments of 

the River Tweed, which crosses the border between Scotland and England: Eddleston Water 

and Wooler Water (Figure 1). There is a strong need to increase the flood resilience of the 

region in response to expected climate change which was underlined by severe flooding in 

the region in 2008 and 2009. The Tweed catchment thus provides an excellent case to 

illustrate the rapidly changing institutional environment that followed the floods of 2007 in 

England, the Pitt Review and consequent recommendations, the introduction of the 

Scotland Flood Risk Management Act 2009 and the Flood and Water Management Act 2010.   

 

[Insert Figure 1 here] 



The way in which the research was undertaken is outlined in Figure 2. At the outset of the 

research we brought together a wide range of data (both quantitative and qualitative) that 

are used to inform management of flooding in borderlands across professional and lay 

organisations. We used these data to understand the interplay of regulation and practice 

and collect statements to be used in the Q methodology. We attended two meetings of 

professional flood managers: The New Civil Engineer Flood and Water Management 

Conference and the RELU-funded Catchment Management for Protection of Water 

Resources, both held in London in November 2010. These meetings brought together key 

individuals involved in flood risk management research and implementation in the UK and 

beyond. We then arranged two further ‘expert’ meetings, the first in January 2011 at the 

Flood Hazard Research Centre at Middlesex involving two senior flood researchers, and the 

second in March at the James Hutton Institute with six flood researchers.  

 

[Insert figure 2 here] 

 

Secondly we collected evidence on how actors refine the ‘problem’ of flooding from 

different perspectives, locales and experiences in order to ascertain possibilities for flood 

risk management and resilience building. To do this we used a combination of interviews, Q 

methodology and participatory mapping to collect data on how different groups explored 

and made decisions on flood management.  A suite of approaches was used to better 

understand technical and locally popular implementation options for flood risk management 

and to explore which method was likely to capture and re-present the range of diverse – 

and sometimes divergent – views amongst stakeholders (Forrester et al., 2014).   

 



Semi-structured interviews were used as a suitable means through which to elicit views 

about the practice of, and stakeholder participation, in flood risk management. 14 

Interviews were conducted with the full range of representative of the flood risk 

management community, drawn from the EA, Scottish Environmental Protection Agency 

(SEPA), Scottish Government, Councils and NGOs identified in phase one of the research. 

Interviews followed a planned schedule and were recorded and transcribed. A thematic 

analysis of the transcripts was then conducted in which key phrases and ideas were 

identified and coded. Statements gathered from the interviews and transcriptions were 

added to the statement bank for the Q methodology.   

 

Q Methodology is a research method used in psychology and social sciences to study 

people's "subjectivity" and is particularly useful when researchers wish to understand and 

describe the variety of viewpoints on an issue (Raadgever et al., 2008). Q methodology 

explores correlations between subjects across a sample of variables, reducing many 

individual viewpoints of the participants involved down to a few "factors," which are 

claimed to represent shared ways of thinking (Donaldson et al., 2010). The data for Q factor 

analysis come from a series of "Q sorts" performed by participants. A Q sort is a ranking of 

variables, typically presented as statements. The sample of statements for a Q sort is drawn 

from the sum of all things people say or think about the issue being investigated.  

Participants are then given a grid and asked to order the statements on the grid, which 

forces participants to prioritise statements with a fine level of discrimination. Factor analysis 

and statistical analysis is then undertaken that provides an ideal arrangement of statements 

for each ‘factor’. The ideal sort represents the view of a person who maps 100% on to the 

position at the core of the factor (participants will have a score indicating the extent to 



which their own sort maps onto this position).  This ideal sort is then converted back into 

text that represents the key message through the interpretation of the researchers, looking 

at the statements that were at extreme positions on the grid and at the relative positions of 

statements.   

 

We followed the process outlined by Donaldson et al., (2010). Initially the research team 

gathered over 2000 statements on the nature of flooding. These were then grouped and 

classified to produce 62 exclusive statements covering a wide range of opinions which were 

used in the Q sorts.  For each Q sort, a group of people were brought together to represent 

a range of interests in flooding. Three meetings for the Q sorts were undertaken in April and 

May 2011: in Wooler, Eddleston and at the Tweed Forum in Melrose. The participants 

included policy, advisory and regulatory actors from England and Scotland, but also 

members of the local community to canvas the full range of stakeholders and views around 

FRM. In total 22 Q sorts were obtained.  

 

Participatory mapping was used in two ways. First, the maps were used to gather 

knowledge and ideas about flood risk and amelioration in the study area. Three community 

meetings were organised with local people in Wooler, Peebles and Eddleston. The maps 

used in each case covered the whole catchment at 1:15 000 and were combined with colour 

air photographs. Peebles town was enlarged to 1:10 000. The maps were cut at A0 size and 

acetates layered over them. Participants were asked to draw where flooding had occurred 

in the past on the first acetate. The second acetate was used to highlight where new flood 

protection or land use changes would help reduce flooding. The information from each map 

was then digitised into a GIS. 



 

Secondly, the maps produced were validated with a wider constituency using Rapid 

Appraisal GIS (RAP-GIS). The digitised map for Eddleston Water was presented at the 

agricultural show in Peebles on August 13th 2011 and for Wooler Water at the Glendale 

show on August 29th 2011. Attendees were invited to comment on the maps and to make 

additional suggestions, using flags to mark locations and information. The participants were 

asked to choose one of the positions generated from the Q sort with which they most 

identified. In addition basic socio-economic data and post codes were collected from each 

participant in the exercise in order to determine whether buy-in came only from particular 

groups. A total of 60 questionnaires and mappings were collected in Peebles and 55 at 

Glendale. In this way both qualitative and quantitative data were used to generate 

understandings of the issues around flooding and flood management in each catchment. 

Data from the Q sort and RAP-GIS work were combined and analysed to provide a robust 

analysis of understanding of the problem of flooding and natural flood management. 

 

We adopted a reflexive approach to labels such as ‘local knowledge’ and ‘stakeholder’ in 

this project, and have not drawn clear boundaries between categories of knowledge.  Local 

knowledge contains not only the knowledge of local residents, but also that of scientists, 

academics, public servants and NGO workers who have a specialist interest in a particular 

locality.  Here, the idea contrasts not with ‘scientific’ or ‘expert’ knowledge per se, but with 

top-down or ‘off the peg’ solutions. The sharing of ‘local knowledge’ is a key element to 

facilitating knowledge exchange.  

 

4 Crossing the borders of flood risk management 



 

4.1 Sharing decision making between professionals in borderlands; crossing physical borders 

Mapping of the organisational linkages between actors and agencies showed them to be 

complex and dynamic. There were six key groups that met regularly whose remit covered 

flooding. These groups were composed of representatives from 17 organisations and 

different, but overlapping remits for environmental management; all encompassed FRM in 

some way. Significantly five people were common to all groups. This was highlighted in one 

interview:  

 

‘....it’s very incestuous, there are so few people down here that we all, all the 

same people go to the same meetings which may seem quite inefficient but in 

actual fact it allows for a lot more integration of what each delivers and so on 

and so we work on that basis’.  Flood Risk Practitioner 1 

 

Hence the stakeholders themselves felt well connected and knew each other’s roles and 

responsibilities well, despite multiple perspectives on how the groups and organisations 

came together to make decisions around flood risk management. The key individuals who 

were common to multiple groups involved in managing flood risk acted as both knowledge 

brokers and intermediaries. Social learning was perceived by stakeholders to be happening 

and when we interviewed them in 2011 they had no desire for a new learning ‘space’ 

because they felt that data sharing was already happening between people within and 

between organisations.  

 

[Insert Figure 3 here]  



Yet, during the research it emerged that whilst the communication and routes for 

knowledge exchange between professionals were well developed, there was still confusion 

about the practice of flood risk management, especially who was doing what where and 

how different organisations interpreted both regulation and uncertainty in knowledge and 

evidence. Figure 3 illustrates how the issue of flooding crosses different management plans 

for the River Tweed, which then relates to organisations in the Borders in different ways. 

The Solway-Tweed River Basin Management Plan is a joint SEPA/EA statutory plan for 

delivering the EC Water Framework Directive, so it is not intended to operate as a frame for 

FRM. The actions are thus entirely framed within the context of the Tweed Catchment 

Management Plan.  Flood risk management is only one of many objectives within the wider 

aspiration for integrated catchment management. However, implementation of the plan is 

necessary alongside the FRM (Scotland) Act. This serves to highlight the complexity of FRM 

in practice and how plans and actions between organisations overlap in practice. Some 

confusion was also the result of the pace in change of regulations, the time frame for 

consultation and the way on which such plans are published which then impacts on such 

conceptualisations of management. This is illustrated by one respondent as follows: 

 

‘the sort of statutory deadlines that we’ve been set are very challenging, we’ve 

got a short time to do this work so  we’re  having to use this first round of 

planning as a learning exercise’ Flood Risk Practitioner 2 

 

The importance of networks and using trusted expertise was repeated in many interviews. 

Expertise was very much considered to be experiential. Respondents highlighted the 

importance of taking ideas from others within the regional network, more widely across the 



UK, and even recruiting individuals with certain experience to join organisations to 

strengthen local expertise.  

 

‘I think it’s often down to the individuals rather than any sort of leadership 

through organisations or any drive to make them joined up. Other people, will 

involve others they know because they know the contacts and they’ve had some 

history of working in partnership.’  Flood Risk Practitioner 3 

 

Yet interviewees were also aware of the regulatory and governance structures within which 

they develop and implement catchment interventions. Changes in regulation were seen to 

encourage partnership working and underline the way in which organisations and 

individuals within these come together to make decisions.  

 

‘... the framework of the new Flood Act actually requires people to work in 

partnerships and their argument would be that actually that’s a much more 

mature way of getting a holistic answer to things....’ Flood Risk Practitioner 4 

 

Organisations may buy in and develop individual and group expertise, but this is not always 

communicated well, especially if the knowledge does not get picked up and transferred or 

used by the networks. Increasingly, this was compounded by the practice of outsourcing 

work and using consultants to undertake flood risk planning within responsible Agencies. 

 

4.2 Professional views on sustainable flood risk management: blending conceptual borders 



Those responsible for regulation and implementation were caught between incompatible 

expectations rooted in changing approaches to flood risk management (sustainable versus 

structural). In addition, they face a mixture of external and internal pressures. On one side 

were factors such as new policies, research and public opinion, which are calling for a 

sustainable paradigm; on the other training, assumptions, methods, timescales and 

protocols, which supported existing knowledge and had validated previous expertise and 

behaviour. The prevailing interpretation of NFM was that it is a good but contested idea. A 

critical aspect of the ‘challenge of NFM’ is that it does not correspond with expectations 

amongst the flood risk management community. This was illustrated by one interviewee;  

‘Somebody planting a forest somewhere up a tributary doesn’t wash with them 

(the land owners) as the same level of defence or proof or scientific evidence or 

longevity or lots of other things and I think that’s where the real problem is, 

when uncertain science collides with social, economic and human bits.’  Flood 

Risk Practitioner 6 

 

While there are flood engineers and hydrologists developing tests to determine the 

effectiveness of NFM measures, the respondents each stated or alluded to distortions 

rooted in the social and political nature of support for NFM. They characterised NFM as a 

socio-political manifestation of the public’s desire for a more natural system of flood 

management and associate NFM with ‘popular’ initiatives like river restoration.  Support for 

SFM and NFM was thought to be somewhat idealistic due to its disconnection from an 

understanding of traditional flood risk management, meaning the physical nature and 

interactions between rivers and floodplains. There was also concern about how to widen 

decision making beyond just professionals representing certain organisations. 



 

‘this new approach to flooding … places quite a big emphasis on trying to take 

decisions jointly with people affected by the decisions and trying to do it as 

cooperatively as possible. The problem is the cost of doing that, it’s not cheap….. 

And frankly the resources aren’t there to do it properly and so you’ve got to take 

a step back from it.’ Flood Risk Practitioner 7 

 

The respondents alluded to the uncertainty that surrounds NFM and its unlikely ability to 

control river behaviour. This uncertainty was rooted in a need for evidence and consistently 

forms the basis for scepticism. Many flood managers noted that although projects to assess 

the impact of NFM are in their infancy they are not seeing a lot of evidence that could really 

contribute significantly enough to the decision process at the moment. The required 

evidence needs to correspond with what is expected and what has traditionally fulfilled 

expectations. For example, despite having sufficient confidence to apply NFM, one 

respondent noted that he is also working with hydrologists to develop a more traditional 

evidence base for what he feels is proven flood risk management. This view alluded to the 

dominance of a scientific framing in the context of flood management and to the need for 

tangible evidence to determine ‘what is effective’.  

 

‘what is tending to influence flood policy is hard data and hard facts, reliable 

information on hazards and impact to people, businesses or kind of 

infrastructure so we have reliable data that we can build into the national 

assessment…., some of the softer information, anecdotal information is very 

difficult to build in at this point’ Flood Risk Practitioner 2 



 

What did emerge from nearly every interview was the way in which SFM and NFM was 

being coupled with structural, hard engineering approaches. Hence structural and NFM 

approaches were not an ‘either/or’ but rather were used in combination and based on both 

expertise and more traditional forms of data. 

 

‘... we’re looking at direct defences and we’re looking at NFM, we are not looking 

at storage because [it] has been discounted through the flood study and even 

where conditions are favourable for storage ..... They still don’t stack up in cost-

benefit terms because of the volumes of flow.... ‘Flood Risk Practitioner 3 

 

The combined use of approaches to flood risk management was repeated by all respondents 

but played out differently in each example discussed depending on site characteristics. One 

example discussed included 12 to 15 elements to the scheme rather than just one 

intervention. This included sections of flood bank within the town to stop the water getting 

in people’s homes, additional pipes in the drainage system to add extra capacity and leaky 

ponds to hold water back in the side streams. Key issues that were repeatedly considered 

were the morphology of the site, the financial budget available to the scheme, the cost 

benefit analysis of the proposed development and public opinion. Often NFM approaches 

were seen to be cheaper, partly because they were initiated at small scales with costs 

passed on to the land owner. Budgets (flood related and more widely) could also be used 

more flexibly to pay for small scale NFM interventions especially on the back of other 

catchment interventions. Yet it was also noted that due to the uncertainty around the 

effectiveness of NFM this was a risky way of working. 



 

4.3 The importance of specific sites; ways to integrate action across borders 

The role of the site was repeatedly mentioned in interviews with professional flood risk 

managers. Some comment was focused around the need for site-specifity when designing 

management interventions, which in turn led to problems in trying to develop large-scale, 

generic flood prevention schemes and passing on designs to other initiatives.  

 

‘The local authority would traditionally take forward a river or a coastal flood 

protection scheme and would sort out the science behind it, the hydrology, 

hydraulic models, but as well they would consider all the aspects around 

developing a scheme which would I start think to involve some of the more local 

information or local knowledge about the management of a particular river.’ 

Flood Risk Practitioner 6 

 

There was a lack of clarity about where the jurisdiction of one organisation starts and ends 

in terms of managing flooding compared to another organisation (e.g. for instance main 

river versus tributaries), especially in England. Hence, partnership working at one particular 

location is an efficient way of bringing the full range of knowledge and expertise together to 

find out what other organisations are doing, be strategic about meeting multiple objectives, 

be strategic about developing match funding and securing support for a proposed 

intervention. 

 

Analysis of the role and importance of particular sites led us to develop an understanding 

about how data and evidence tends to be used when making and designing flood risk 



management interventions. The primary data (both physical and social) are collected and 

compiled by a range of actors from a range of sources. This knowledge is then spread 

around within organisations to make decisions within different sections of those 

organisations, for instance highways or flood management, or civil contingencies. The 

primary data were also used to produce a number of composite sources of information, 

such as flood risk maps, which are then used by multiple organisations in many different 

ways. As one interviewee noted: 

 

‘We do hold a lot of national datasets with a lot of local detail on flood hazards 

and flooding in the past and we’re generating new information to help inform 

this new kind of approach to flood management.’ Flood Risk Practitioner 1 

 

Depending on the interpretation of regulation, the management objective in question and 

the funding available, the primary and composite data are brought to bear on a certain 

location.  Around all the decisions there are issues of quality and robustness of data, 

information and knowledge, and professionals tend to act on ‘what is good enough’ in terms 

of determining an intervention at a particular site. Thus the data, knowledge evidence, 

governance, practice and socio-political culture are entwined in managing flood 

interventions and can be cross cut at a particular location.  

 

4.4 Borders between different types of stakeholders 

Two discursive positions with respect to flood risk management emerged from the Q 

methodology. The four most significant statements that differentiated the positions are 

listed in Table 3. Position 1 recognised a problem with traditional flood management, 



whereas position 2 did not.  Position 1 considered the loss of land for flood protection to be 

justified, whereas position 2 thought this was unjustified. The first position was more 

sympathetic to preventing floodplain building than the second. Position 1 recognised the 

downstream risks posed by draining farmland, whereas position 2 was less concerned. We 

found no particular determining characteristics for why individuals ended up clustered on 

one view or the other, despite very different roles and knowledge (FRM professional versus 

community). Perspectives on the issue were not driven by differing policy or experience of 

flooding.  The flipside of this was that the perspective of an individual cannot be assumed 

just by knowing their job or role, or where they live. The study also suggested that there was 

more agreement between participants than we anticipated (Table 4).  Indeed there were 

three statements on which the positions were in agreement. Both were in agreement that 

natural storage is an important component of flood management.  This agreement was 

slightly misleading since the statement ranked the same in both ideal sorts, but its absolute 

value was considerably more important in defining position 1 than position 2. 

 

These findings provided a more ‘socially robust’ basis for asking a wider constituency about 

the problem of flooding and potential solutions (i.e. it was not just the team’s view being 

tested, but positions drawn from a range of different stakeholders). We constructed 

paragraphs representing the two positions found in the Q exercise. Three options were put 

to all respondents and they were asked to note which they most agreed with. Option 2 was 

derived from position 1 of the Q Methodology study; Options 1 and 3 were two differing 

interpretations of position 2. Option 1 focused on continuing to use engineering solutions; 

Option 3 was more concerned with building (social) resilience. Results showed an 

overwhelming preference for Option 2 across all respondents (Table 4). 



 

4.5 Wider understandings of flood management in the Borders 

Results in section 4.4 were expanded by canvasing a greater number of people using 

participatory mapping. The general was that locally grounded stakeholders (both 

environmental professionals and others) can contribute usefully to problem definition and 

to option generation with respect to flood risk management.  Figure 4 shows the digitised 

version of one of the maps drawn by participants at the Peebles stakeholder mapping 

meeting (there are equivalent maps for Eddleston Water and Wooler Water).  It shows their 

ideas of particular problem areas for flooding in the town. Using a map allowed 

stakeholders to agree amongst themselves to a high degree of accuracy where particular 

problems occur. This makes it useful to explain to technical experts what the local ‘lay’ 

knowledge actually is.  Figure 4 was used as a base map within the local groups to initiate 

discussion about potential solutions: these were both (more natural) management 

measures upstream and more engineering-led solutions within the town itself (Figure 5). 

The dichotomy between NFM as being perceived as something for the countryside and 

uplands, whereas more conventional engineering solutions are for the towns is highlighted 

in most of the maps. For example the Wooler participants mostly suggested NFM measures 

in upland areas but suggested – or offered for consideration – re-engineering the bridge in 

the town.   

 

[Insert Figure 4 here] 

[Insert Figure 5 here] 

 



By using the maps and the Q-outputs together in the RAP-GIS at the two shows, it was 

possible to get a feeling for the wider community uptake of the attitudes towards flood risk 

management and relate these to the scheme plans outlined on the maps.  The findings were 

remarkably similar in Scotland (Peebles Show) and in England (Glendale Show at Wooler).  

The former had approximately 66% in favour of NFM-type solutions with 17% in favour of 

traditional ‘engineering’ solutions while another 17% either chose both or a mixture.  In 

England (Glendale Show) the figures were 70% in favour of NFM, 4% in favour of 

engineering solutions alone, and 26% choosing a mixed approach.  This shows that the 

scheme preferences are closely linked to norms and values.  

 

5. Challenges in managing flooding across borders 

 

5.1 Project approach 

The structured multi-method, multi-level approach adopted by the Managing Borderlands 

Project: using Q-methodology, community mapping and focus groups, participatory GIS, and 

interviews, enabled co-production of knowledge around possible interventions to manage 

flooding. However, each method retained an internal truth to the original data: maps are a 

good way to understand ideas for schemes, Q-methodology is a good way to understand 

values. The lesson of this experience is that no one method will suffice to unpick complex 

views and practices to engender better management across the strategic, decision-taking, 

and practical implementation stages. The approach enabled the full range of borders 

involved in FRM to be evaluated. 

 



The capacity of Q Methodology to throw up surprising new points of view rests on the way 

in which perspectives raised by Q will not necessarily correspond to any individual 

participant’s point of view.  The Q outputs represent the viewpoint of an ‘idealised’ person 

who stands at the centre of a group of participants who all roughly agree on certain issues.  

All those who cluster around that idealised person have some common points of agreement 

that bring them together.  One of the benefits of engaging in a Q sort is that it can force 

people to think hard about their point of view and prioritise their concerns.  It can generate 

collective interest simply by virtue of being something different and encouraging self-

reflection. 

 

5.2 The role of borders in flood risk management in practice 

Legislation, which informs conceptual borders, is constantly evolving making it difficult for 

professionals to develop and sustain practice: it is difficult to work out who is doing what 

where and when. Professional networks for managing floods in the Sottish-English Borders 

are well established and work well in terms of generating personal connections and trust. 

Thus sharing expertise and knowledge across conceptual and organisational borders is 

undertaken effectively. However, there is ample opportunity for professionals to make 

more and sustained connections with local communities. Our research demonstrated that 

local communities are very knowledgeable about areas affected by flooding and potential 

management options. This finding agrees with other studies that have used different 

methods of co-producing knowledge about flooding (Lane et al., 2011;2013). Often the 

conceptual approach was similar between different organisations and stakeholders. 

However, the borders present between professionals undertaking FRM and local 

communities could be traversed more effectively. This is illustrated by the finding that there 



was a feeling among people involved in the project (local communities and professionals) 

that there was a move among agencies from concern with the 1:200 or 1:100 year flood in 

rural areas to managing the smaller, more frequent floods that had high economic and 

social costs and NFM was recognised as having a significant role to play in managing the risk 

of smaller events.   

 

Results from the current investigation oppose a recent study by Harries and Penning-

Rowsell (2011) on the River Thames that suggested structural methods continued to be 

used more frequently and effectively for flood risk management.  Differences in results may 

be due to the way in which we used a range of methods to co-produce management 

solutions. Given that both Wooler Water and the Eddleston Water are sparsely populated 

rural catchments with low cost-benefit ratios, neither is likely to obtain large-scale flood 

defences in the short- to medium-term.  This local context may have coloured the responses 

of participants in both the Q sort analysis and the interviews. Likewise structural measures 

are likely to have bene privileged on the River Thames due to the training of the managers 

(most of whom were chartered engineers) and possible due to the lack of confidence that 

non-structural measures would work in such a context. 

 

Definitions exist for different types of flood management in the literature, but meanings and 

usage are not clearly delimited. In practice professionals from different organisations come 

together to manage water resources from many different perspectives (e.g. Bracken and 

Oughton, 2013), and decisions around flood risk management are made in light of the most 

up to date regulations. However, regulations operate at a range of scales (EU, UK, regional) 

and are interpreted on the ground depending on the local catchment characteristics and the 



way in which organisations come together and prioritise work. Hence there is a process of 

communication and negotiation which takes place between and within relevant 

organisations. During this process definitions and understandings of approaches to flood 

management are rarely discussed. Instead management decisions focus at the practical level 

on use of specific tools and interventions that could be made. Our results suggest that in 

practice flood risk management schemes tend to combined approaches of structural, 

sustainable and natural flood risk management deemed appropriate to a site. Confusion 

also exists over whether NFM is a structural approach to flood risk management since it is 

constructed, albeit based on a different ideology than hard engineering structures. Often 

researchers classify NFM as a non-structural measure since it involves working with rather 

than against nature.  But the Scottish Government views any attempt to store water or slow 

down the flow as "structural" (including planting trees), and this is embedded in its guidance 

on Appraisal. Thus NFM is a contested measure in terms of its classification and our results 

demonstrate that the classification of tools and interventions used by flood managers and 

local communities do not necessarily neatly map onto the definitions of approaches to flood 

risk management outlined in section 2. 

 

The key aspect of the adaptive process is that it feeds on expertise and information that 

then leads to awareness, visualization and acknowledgement of implications (Clark, 2002).  

This role can only play out in practice if data sources, forms of knowledge and models are 

more expansive than those of conventional science-driven management (McLain and Lee, 

1996). Our results support previous research by Pahl-Wostl et al., (2007) that most flood risk 

management schemes tend to be developed using an adaptive approach involving routine 

dialogue and negotiation between institutions through highly integrated networks, but 



wider stakeholder engagement may be patchy. Professional flood managers do not label 

their practice as adaptive and undertake social learning amongst themselves to support 

their decision making as a matter of course, rather than as anything unusual. The advent of 

requirements to involve stakeholders more through Local Flood Fora and Advisory Groups 

set up to assist delivery of the EU Floods Directive may lead to further improvements 

enabling engagement with a wider set of knowledges. Our results demonstrate that 

inclusion of a wider group of stakeholders will contribute valuable knowledge and expertise 

and that they share a common vision for FRM with professional managers. 

 

5.3 Is there enough evidence to support interventions in practice? 

Our results demonstrated that there is an appetite within flood risk managers for more 

scientifically rigorous evidence around the effectiveness of natural and sustainable flood risk 

management at the whole catchment scale, as suggested by others (Parrot et al., 2009, 

Environment Agency, 2009). Regulation is driving professionals more towards SFM and 

NFM, however some are uncomfortable without measureable evidence to support the 

effectiveness of such tools. However, some flood managers have embraced NFM fully and 

apply it where possible. Environmental professionals involved in our research were happy to 

go with what’s 'good enough' and make imperfect data work well for them. Professional 

environmental managers were highly skilled at making quick, efficient decisions based on 

limited evidence and with limited resources.  What is lacking in current decision making 

around flood risk management is the view of local communities. Public engagement is high 

on the environmental management agenda and hence underlines the need for adaptive 

flood management. Open debate needs to be encouraged on the value of NFM to all 

households and businesses in rural catchments, and to identify the distribution and 



magnitude of costs and benefits. Follow up research which is needed to evaluate the 

effectiveness of NFM and changing attitudes of households and communities. 

 

6. Conclusions 

It is a turbulent time in flood risk and land management. Being able to engage with a much 

wider set of tools and knowledges is becoming increasingly important. The research 

presented has showcased a mutli-method approach to understand the practice of 

negotiating flood risk management interventions in the Scottish-English Borders but also 

across physical, conceptual and organisational border. In so doing we have addressed three 

fundamental questions around flood management, namely the differences and similarities 

between approaches to flood management; how different approaches to flood 

management work across borders between professionals, lay people, organisations and 

between nations; and the quality of the science evidence base which underpins sustainable 

flood management. Our conclusions are: 

1. Existing flood intervention schemes are composed of multiple approaches and tools 

including traditional (structural) approaches and SFM (including NFM and AFM). 

Multiple perspectives and tools are well understood by multiple organisations and 

individuals. 

2. There was an overwhelming desire from professional flood managers and local 

communities for an alternative to simply structural methods of flood management. People 

were keen to make use of the ability of catchments to store water, even if land needed to be 

sacrificed to do so. 



3. There was no difference in the desire to embrace NFM approaches to flood 

management between people with different roles in flood management, between 

various expertises, or with different trainings. 

4. Local people who have no professional responsibility for flood management have 

excellent understandings of flooding including location, extent and duration and in 

turn have  excellent ideas about possible management interventions to reduce risk, 

coupled with understanding of what may/may not be acceptable to the local 

community. This should be harnessed by flood risk managers. 

5. Excellent networks of practice exist to make decisions about flood risk management 

in the Scottish-English Borders. 

6. A mutli-method approach was an excellent way to capture how flood risk 

management works in practice in the Borderlands and how varied and wide ranging 

views and perspectives work in practice. 

7. Q methodology and participatory mapping are potential methods that could be used 

by organisations to engage with more local knowledge and increase social learning 

as part of adaptive flood management. 

8. More effort needs to be made to evaluate the effectiveness of NFM tools to reduce 

flooding. This may require data collection and modelling to be undertaken in more 

novel ways, different than traditionally undertaken.  

Whilst a range of types of borders exist, understanding how they operate in practice has 

resulted in important findings that have implications for FRM. Inclusion of a broader group 

of stakeholders will only strengthen knowledge of flood risk and potential mitigation 

measures, not add a different dimension to conceptual understandings of FRM. The greater 

challenge is possibly educating governments and the media, to challenge their growing 



expectation that homes and business can be protected from flooding without sustaining 

catchments in a holistic manner.  
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Figure Captions 

Figure 1: Study area: the two boxes highlight the case study areas: The Eddleston that joins the River 

Tweed at Peebles and Wooler Water that joins the River Till in Wooler 

Figure 2: Flow diagram of the research undertaken 

Figure 3: How flood management was covered between management plans at the time of study in 

the River Tweed. Source Tweed Forum 

Figure 4: An example map of digitised stakeholder comments in Peebles 

Figure 5: An example map of possible solutions to reduce flooding in Wooler 

 

 

Table Captions 

Table 1: Overarching approaches to managing the natural environment 

Table 2: Approaches to Flood Risk Management 

Table 3: Significant statements that emerged from the Q methodology suggesting 

disagreement between participants 

Table 4: Significant statements that emerged from the Q methodology suggesting 

agreement between participants 

Table 5: Options used for wider consultation 

Table 6: Preference of options outlined in Table 5 

  



 



Environmental 
Management 
Framework 

Description Frameworks developed Relationship to borders  

Sustainable 
environmental 
management 

An overarching approach for managing 
the environment to meet the needs of 
present generations without 
compromising the ability of future 
generations to achieve their needs 
(Armitage, 1995). 

1. Ecosystem approach to planning (Crombie, 1991).  
2. The holistic resource management model (Savory, 

1988). 
3. The agroecosytems management approach 

(Conway, 1987).  
4. Integrated watershed planning (Dixon and Easter 

1991). 
5. Social-ecological systems (SES) (Ostrom et al., 1994; 

Ostrom 2009). 

Only possible if the ecological, socioeconomic 
and institutional elements that interact are 
effectively integrated in the planning 
management system (Armitage, 1995) 
 
Crosses borders between units of resource, but 
also demands integration of institutions and 
organisations. 

Integrated 
Catchment 
Management 

A specific approach to sustainable 
environmental management that 
recognises that the natural processes 
in a catchment are connected through 
the hydrological cycle. 
 
Promoted by recent legislation 
including the EU Water Framework 
Directive (WFD) (EC, 2000;2003; 
Holzkämper et al., 2012; Cook and 
Spray, 2012). 
 
 

1. Ecosystem Services Approach to land use and 
resource planning and management (Cook and Spray 
2012). 

2. The participatory planning approach has been 
recommended to facilitate knowledge exchange, 
structure the management problem, and negotiate 
management scenarios that carry the greatest level 
of support amongst the affected parties 
(Westmacott, 2001; Carter and Howe, 2006; 
Holzkämper et al., 2012). 

Different management perspectives: 
intervention with respect to one objective (e.g. 
flood protection) is likely to impact on other 
management objectives (e.g. the ecological 
status of a river). 
 
Crosses different domains relevant to the river 
catchment including river processes, 
biodiversity, policy, culture and ethics 
(Acreman, 2001; De Nooij et al., 2004; 
Straatsma and Baptists, 2008; Straatsma and de 
Nooij, 2010). 
 
Cuts across different disciplines and affects the 
interests of many different stakeholders – 
especially between decision makers and 
communities. 

http://www.sciencedirect.com/science/article/pii/S0301479711003975#bib14
http://www.sciencedirect.com/science/article/pii/S0301479711003975#bib60
http://www.sciencedirect.com/science/article/pii/S0301479711003975#bib8


 

Table 1: Overarching approaches to managing the natural environment 

 

 



Type of FRM Description Key Principles Relationship to Borders 

Structural FRM Interventions constructed within a 
catchment to try to protect areas from 
flooding (Wescoat and White 2003).  
 
Synonymous with river control (Tobin, 
1995). 

1. Includes ‘hard-engineering’ solutions embracing 
structures such as flood banks, levees, reservoirs, 
drainage ways and dams. 

2. Transfers flood risk from one location to another.   

Integrates knowledge of flood areas with build 
infrastructure 
 
Crosses borders of different expertise. 
 
Shifts responsibility for flood damages from individuals 
to the state and in so doing can lead to subsidy (Tobin, 
1995).  

Sustainable 
FRM 

Provides the maximum possible social 
and economic resilience against 
flooding, by protecting and working 
with the environment, in a way which 
is fair and affordable both now and in 
the future Werritty (2006). 

1.  Exchanges control of rivers (except in densely 
populated or economically valuable contexts) for 
human adjustments to flooding and encourages 
more ecologically sustainable human-
environment relations (Lane et al., 2011). 

2. Examples include managing flood plains and 
restoring wetlands. 

3. Composed of different tools which encompass 
natural and adaptive flood management.  

Crosses organisations and regulatory bodies (Pahl-
Wostl, 2006).   
 
Crosses professional and lay knowledges. 
 
Well understood in theory (see work by Newson and 
Large, 2006; Newson, 2008; McDonald et al., 2004), 
but there is little evidence from which to evaluate its 
effectiveness. 

Natural FRM A sub-field of SFM. 
 
Techniques that work with natural 
hydrological and morphological 
processes to manage the sources and 
pathways of flood waters (SAIFF, 
2011). 

1. Restoration, enhancement and alteration of 
natural features; excludes traditional engineering 
that disrupts natural processes. 

2. Wetlands, woodlands and floodplains are used to 
retain floodwater and reduce both the volume 
and speed of delivery of runoff. 

3. Supports efforts to make space for water or to 
live with flooding (DEFRA, 2005). 

Integrates valuing ecological integrity, river health, 
biodiversity, cultural history, and landscape values 
such as free meandering rivers with catchment 
management (Straatsma and de Nooji, 2010). 

Adaptive FRM A systematic process that learns from 
the outcomes of operational programs, 
but also feeds on expertise and 
information, leading to awareness, 
visualization and acknowledgement of 
implications (Clark, 2002). 

1. Involves continued processes of social learning 
(Pahl-Wostl et al., 2007). 

2. Enables informed and aware stakeholder 
participation.  

3. NFM and/or SFM can be applied as part of AFM 
 

Demands the integration and communication between 
organisations and institutions involved in FRM. 
 
Demands integration of organisational and 
institutional perspectives with other stakeholders 
including local communities 

Table 2: Approaches to Flood Risk Management 
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Statement Position 1 rank Position 2 rank 

Traditional engineered flood defences 

are neither sustainable nor cost effective 

+5 -5 

Some lands need to be sacrificed in the 

national interest 

+4 -5 

No homes should be built on floodplains +2 -3 

Improved agricultural drainage leads to 

greater flood risk downstream 

+3 -2 

Table 3: Significant statements that emerged from the Q methodology suggesting disagreement 

between participants. 

 

 

Statement Factor 1 rank Factor 2 rank 

Existing and new developments in flood risk 

areas should be made flood resilient 

+2 +2 

Flooding is only a problem because land use has 

changed 

-3 -3 

Sustainable flood management includes making 

good use of a catchment’s natural capacity to 

store water and reduce peak flows 

+5 +5 

Table 4: Significant statements that emerged from the Q methodology suggesting agreement 

between participants. 
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Option 1 Option 2 Option 3 

Floods are such a big problem 

for individuals and 

communities – they leave 

emotional scars – that we 

need to defend people and 

properties with major 

engineering works. No land 

should have to be sacrificed 

to prevent flooding 

elsewhere but we can make 

use of a catchment’s natural 

capacity to store water.   

 

We need to look for alternatives to 

traditional heavily engineered flood 

defences – they aren’t sustainable 

economically or environmentally.  

We should make use of a 

landscape’s natural ability to store 

water. The attitudes of farmers and 

other land managers are a key part 

of flood management. Improving 

land drainage upstream can lead to 

greater flood risk downstream, so 

some lands might have to be 

sacrificed for flood protection.   

 

Floods are really frightening 

and leave emotional scars; 

recovering from them can 

take years.  I don’t really 

think about flood defences 

(they might never be 

enough); we need to focus 

on people, helping them 

prepare for floods. 

 

Table 5: Options used for wider consultation 

 

Location Option 1  Option 2 Option 3 

Wooler 4 39 5 

Peebles 9 38 4 

Table 6: Preference of options outlined in Table 5 
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Figure 1: Study area: the two boxes highlight the case study areas: The Eddleston that joins the River 

Tweed at Peebles and Wooler Water that joins the River Till in Wooler. 
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Figure 2: Flow diagram of the research undertaken 

  

 

Expert workshops
i) Borderlands project
ii) Professional meetings

Literature
i) Academic
ii) Consultant reports
iii) Regulatory frameworks
iv) Government reports
NB: Scotland and England

Outputs

Q methodology and 
associated 
interviews 

1) Q statements
2) Interview schedules

3) Transcripts
4) Q analysis
5) Catchment maps of 
potential interventions
6) Validations and 
insights

7) Socio-economic 
analysis
8) Analysis maps
9) Spider diagrams

Work undertaken

PGIS 1
(2 @ Eddlestone; 
1 @ Wooler)

Interviews 
with 
managers 

Field 
visits 

Scaling up results 
1) P-GIS 2
2) Questionnaires 
(Peebles and Glendale Show)

Substantive findings Methods and practices
i) Triangulation
ii) Useful approaches
iii) Data availability and quality

How can this be used by stakeholders and incorporated into future ways of working?
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Figure 3: How flood management was covered between management plans at the time of study in 

the River Tweed. Source Tweed Forum. 
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Figure 4: An example map of digitised stakeholder comments in Peebles. 
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Figure 5: An example map of possible solutions to reduce flooding in Wooler. 

 

 

 

 


