









	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	
	

	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	
	

	

	
	
	

	
	
	

	
	
	


Respondent Information Form: 
RURAL AFFAIRS AND ENVIRONMENT COMMITTEE, FLOODING AND FLOOD MANAGEMENT INQUIRY
Please complete the details below and return it with your response.  This will help ensure we handle your response appropriately.  Thank you for your help.

Name:     Macaulay Land Use Research Institute,
Address:  Craigiebuckler, 
 Aberdeen









Postcode: AB15 8QH
Daytime tel:
01224 498200



Email: w.kenyon@macaulay.ac.uk
	1.
Are you responding: (please tick one box)
	
	

	
a)
as an individual?
	
	go to Q2a/b and then Q4

	
	
	

	
b)
on behalf of a group/organisation?
	X
	go to Q3 and then Q4

	
	
	

	Individuals
	
	

	2a.
Do you agree to your response being made available to the public 

	
	
	YES (go to 2b below)

	
	
	

	
	
	NO, not at all        We will treat your response as confidential

	
	
	

	2b.
Where confidentiality is not requested, we will make your response available to the public on the following basis (please tick one of the following boxes)

	
	
	YES, make my response, name and address all available

	
	
	

	
	
	YES, make my response available, but not my name or address

	
	
	

	
	
	YES, make my response and name available, but not my address

	
	
	

	On Behalf of Groups or Organisations

	
	
	

	3.
The name and address of your organisation will be made available to the public.  Are you also content for your response to be made available?

	
	X
	YES


RURAL AFFAIRS AND ENVIRONMENT COMMITTEE, 
FLOODING AND FLOOD MANAGEMENT INQUIRY
Submission from the Macaulay Institute

	Question 1

What is the potential impact of climate change on the frequency and severity of all types of flooding in Scotland?

	The Macaulay Institute is the UK's premier land use research centre with a staff of 300.  The Institute conducts independent research in environmental and social science, with a focus on interdisciplinary research.  Research staff come from a variety of disciplinary backgrounds and include environmental and social scientists, economic experts and policy analysts. The Institute has combined it’s expertise from the socio-economics research group, catchment management group and soils group in responding to this Inquiry.
We believe that climate change will have a significant impact on the frequency and severity of flooding in Scotland, and that flooding will become less predictable. The impact will be both direct and indirect. 
Direct effects include changes in rainfall and intensity, sea-level rise and storm activity. Indirect effects include changes in snow-melt and snow accumulation, evaporation rates, soil moisture and vegetation. These indirect effects are likely to be of great importance, but are not often included within current assessments, and they may themselves be further affected by changes in land use or land management.
Research shows that climate change is causing the risk of winter flooding to increase because of increased winter rainfall and less storage as snow on mountains. Work in progress at the Institute is analysing the long term flow record (1929 to present) from the River Dee, Aberdeenshire. Initial results suggest that there is an increase in Spring flows and at the same time the river is more responsive to precipitation events. This is being interpreted as more precipitation falling as rain (rather than snow) and running off to the rivers rather than accumulating as a seasonal snowpack melting slowly over the spring and early summer. The magnitude of this increased risk and the implications for flood risk management require further research.

Uncertainties in terms of direct and indirect effects makes predicting future flooding difficult. Any effective flood management strategy needs to recognise these uncertainties and that historical patterns of flooding are unlikely to be reliable indicators of the future. A more robust risk-based strategy is therefore needed for flood management. This requires considerably more work on risk assessment, risk perception and risk awareness. For example, although the 2002 report on 'Climate Change: Flood Occurrences', used 4 different emissions scenarios, it did not include scientific uncertainty through variations in response of the climate, hydrological and ocean systems. Hence, this assessment should be reappraised as early as possible, and particularly in the context of the arrival of the UKCIP08 Climate Change Scenarios in 2008. This would allow a more strategic flood risk assessment, including a more explicit statement of the probability of future flooding and demarcation of risk areas.

Our research shows that the public perceive that flooding will be more frequent and severe in future, but that they do not consider they are responsible for mitigating flood impacts, or that they know what to do about it. 

	
	

	Question 2

What changes are needed to the existing legislation?

	Much of the existing flood legislation is outdated and presents authorities with conflicting incentives which discourage joined up catchment-based (river basin) thinking.
Research from the Macaulay Institute highlights many of these problems (Gonzalez et al, under review). For example, the Flood Prevention (Scotland) Act 1961 and Flood Prevention and the Land Drainage (Scotland) Act 1997 are two of the main legislative instruments regulating flood risk management in Scotland. Under this legislation some flood prevention responsibility is placed on local authorities, but their powers and responsibilities are restricted to assessing and managing the risk of flooding on non-agricultural land. This prevents a catchment wide approach.
Another barrier to more joined up flood risk management can be found in the system of funding mechanisms. Current policy and legislation does not promote co-ordination of rural funds with funds which finance downstream ‘harder defences’ in the form of Flood Prevention Schemes (FPS). 
Current rules also limit the extent of operations local authorities are permitted to carry out which are not considered to be a FPS. These are limited to maintenance of watercourses. The FPS approval criteria do not allow for the inclusion of “soft engineering” measures more in line with a sustainable flood management approach. 
In order for a joined up catchment based approach to flood risk management to work, legislation on flooding needs to tie-in with agricultural and environmental legislation, planning legislation and policy implementing the Water Framework Directive (WFD). Formal legislation needs to be complemented by informal and voluntary measures.

	
	

	Question 3
Who should be responsible for flood management and how should it be funded?

	We are less concerned about who is responsible for flooding and more concerned that it is done appropriately and includes all relevant areas such as rural land use, rural and urban planning, WFD, and practices of commercial organisations such as those responsible for dams and water supplies, sewers and drains. 

However, current dispersed responsibility leads to problems. An issue identified in the 3 Dee Vision project run by the Macaulay Institute was the difficulties of joined up working between organisations (Blackstock & Carter, 2007). The principal issues centred on:

1. Differences in the objectives of individual organisation which led to considerable effort being expended in trying to reach a consensus on approach and outcome;

2. The decision making process being very resource intensive and lengthy due to the need for referral and repeat iterations between organisations represented to ensure each organisation could agree to the action. This could be improved by delegated authority/ more appropriate representation on the decision making group;

3. The strong dependence on individual personalities in promoting or hindering the process.

Other research from the Institute has highlighted problems of institutional culture (such as entrenched views on the value of hard engineering and lack of a history of co-operation between landowners) and lack of co-ordination between organisations, as problematic for joined-up catchment based flood risk management (Gonzalez et al, under review; Davies et al, 2004).
We believe there are a number of possible options related to who should be responsible for flood management. First, SEPA are the responsible authority for implementation of the WFD and including responsibility for flood management within their remit would encourage a tie-in between the WFD, and the EU Floods Directive, and national policy on flooding. Lessons could be learnt from implementation of the WFD and duplication of effort could be avoided. River basin management groups formulated for WFD could be utilised in flood management. However, our research shows that SEPA would have to overcome a number of challenges: they are regulators and may have difficult relationships with key land use managers; they are not involved in planning and land use – both key to flood risk management; SEPA also has an institutional history of water management that may inhibit innovative and integrated thinking that is vital for future flood risk management. 

Secondly, local authorities currently have some responsibility for flood management, but are constrained by current legislation, as discussed above. LAs are able to be more joined up across areas such as planning, land use and roads etc. However, water and floods do not respect local authority boundaries, and this would have to be addressed if LAs were to have responsibility for flood management overall. 

Third, in June 2007 the Scottish Government announced a review of major bodies delivering rural and environmental services, with a view to a lighter touch, and a single organisation delivering all relevant activities. Flood risk management should be included in the remit of the ongoing review. 

A final option would be to set up a new body which could address flood risk across all geographic and thematic areas. 

Previous work on WFD implementation (Kirk et al., 2007) work on 3 Dee Vision Project (Blackstock and Carter, 2006) and ongoing evaluation of the River Basin Management Planning Process throughout Scotland (Blackstock, 2007) suggest that understanding the institutional arrangements, opportunities and barriers, are essential in designing suitable policies and plans. For example, voluntary and cooperative environmental measures must be seen to be efficient, effective, legitimate and equitable. Collaborative processes, which will be essential for good flood risk management, need to consider the roles responsibilities and remits of all relevant organisations. Delivery of policy in this area is fundamentally about sustaining partnerships and ensuring ongoing actions. Delivery is partly dependent on funding mechanisms but also encompasses issues such as how to go about public and stakeholder engagement; perceptions of power, trust and responsibility; and evaluating options and monitoring implementation.
Funding is a difficult issue. Currently funding sources available are through insurance, council tax, central government grants, agri-environment payments, rural development plan, and licenses (used by SEPA to fund WFD work). A combination of these funding avenues is likely to be needed together with private sources of funding through insurers and house builders. To our knowledge there has been no research on the effectiveness or public attitude towards these funding sources with respect to flooding, and such an assessment is vital.












	
	

	Question 4

What role should sustainable flood management play in mitigating the effects of flooding?

	We recognise that there are different approaches to flood management, most notably approaches which attempt to prevent damaging flood events and approaches which try to protect people and property from flood events. Sustainable flood management should comprise both and include hard flood defences (where necessary), soft engineering, land management measures, as well as public awareness activities such as flood warnings and education.  
We would argue that it is vital to look beyond hard engineering alone. A joined up catchment based approach where the use of a range of possible approaches is considered is essential. Clearly, what measures should be implemented will be location specific. Each catchment needs to be assessed holistically. Rural and urban solutions will differ and the status quo will be important in determining what can and should be done. However, the science of predicting flood events, and the impact of different land management practices on those events is not yet robust enough to say with certainty how effective land use management strategies will be.
Despite this, there is some research to suggest that changing land management practices can help reduce the frequency and impact of small to medium floods, but their effectiveness reduce as floods increase. From a national perspective one of the interesting weather related patterns is that although winter precipitation in the west of Scotland has significantly increased in recent decades, this is not mirrored by the data on river flows, hinting at the strategic importance of land use management.

Research carried out at the Macaulay Institute shows that experts in flood management believe that soft engineering measures, such as the creation of wetlands, planting trees and restoring upland bogs, can have a beneficial role in reducing flood risk (Kenyon, in preparation). Further, this research shows that such soft techniques are likely to have additional benefits such as improving water quality, creating wildlife habitats and biodiversity benefits, and offering recreational and tourism benefits. 
An associated research project shows that members of the public in focus groups considered soft measures preferable to hard measures when all economic, environmental and social costs and benefits were considered and compared (Kenyon, 2007). 

	
	

	Question 5

What role can land-use management, the planning system and building regulations play in mitigating the effects of flooding?

	We believe that the key to flood risk management is joined up catchment based thinking so that rural land use, rural and urban planning and building regulations are all complementary and work together to reduce flood risk.
In terms of land use management, land drainage (which has historically been undertaken to improve soil conditions for agriculture and forestry) has tended to exacerbate flood peaks by increasing rates of runoff. By blocking and removing drains and ditches (particularly in marginal upland agricultural areas) there is a potential to mitigate this effect. 
Work at the Macaulay also shows how important soil is to flooding. Degraded soils increase the risk of flooding as their ability to absorb and store water is reduced. Soils may have been damaged through compaction, erosion and loss of organic matter, but they can in some circumstances be repaired quite readily benefiting both agriculture and flood management. Retaining soil is also important to flood management. Soil erosion can make cultivation difficult and associated siltation can lead to blockage of watercourses. Research shows that land management measures such as the use of buffer strips can trap sediment and reduce the risk of blockage to streams and ditches. Each year in Scotland an area of land the size of Dunfermline is lost forever due to soil sealing (Towers et al, 2006). Soil that is built on (including road networks) will have a much reduced capacity to absorb water leading to more rapid runoff and enhanced flooding risk. 

Adaptation to flood events should also be considered, since floods cannot (and should not) be prevented. Adaptation might involve flood proofing buildings by designing car parks/garages on the group floor, raising electrical sockets in buildings, using flood resistant materials. Greater use of permeable materials, such as on car parks, in urban areas might also be considered.


	
	

	Question 6

Are there any improvements needed to existing flood warning systems?

	We believe there are at least two issues pertaining to flood warning: the warning itself; and people’s behaviour once a warning has been received. 

In terms of flood warnings, SEPA might consider new and emerging technologies such as text messaging, information and communication technology. For example, SEPA is using solar powered, electronic signs at beach locations to warn about bathing water quality, and image sharing websites such as FLICKR have been used to good effect when disseminating information about recent wildfires in California. Such innovations may be relevant and could be adapted to flood warning. 

In terms of people’s behaviour, it appears that increased awareness of the current flood warning systems is needed, so that there is greater use and uptake of existing flood warnings.  Evidence shows that those who have been flooded before are likely to be aware of warning systems and what to do once they receive a warning. Those who have not been flooded before are more likely to be ignorant of flood warning systems, and will not have considered what action to take in the event of a flood. Reaching this group of people who are at risk of flooding, but have not been flooded before should be considered a priority. People are likely to take in a message if they think it relevant to them and if they believe the content. However, in order to act on this message, they have to also perceive the following: that the issue is serious; it is immediate; they have a responsibility to do something themselves; they are able to do something about it; and they think that their action will actually make a difference (Blackstock et al, 2007).

	
	

	Question 7

How effective are the responses to flooding events?

	The effectiveness of response to flood events might be enhanced if lessons are learnt from the successes and failures of past flood events. Whilst we know that “lessons learnt” type reports are prepared following major floods, we are unsure that the reports and lessons get back to the right people so that action might be taken to reduce flood impact in future.

	
	

	Other issues we consider important.
	There are a number of issues that we believe are important in flood management, that have not been raised in response to the questions posed by the Inquiry.

1. Socio-economic and environmental justice issues are key to flood management. Research shows that vulnerable members of society suffer from the tangible and intangible costs of flooding more than other members of society.

2. Whilst flood events are the focus of the Inquiry, associated events may be equally important in terms of impact and disruption. There are recent examples of landslides, mudslides and land instability in Scotland, that might be considered alongside flooding.
3. 
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