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Background to R&D project

Many flood and coastal defence systems are designed, maintained and operated to manage risk from environmental loads such as river and tide levels and waves.  Environmental change is important to flood risk management  because it alters the level of risk and changes the standard of protection that is provided. Inevitably public concern focuses on changes that are expected to worsen conditions on river floodplains or coastal flats. Change could also reduce the loadings on defence systems leading to reduced risk, giving a greater margin of safety over the design life of the protection works.  It is important to monitor and understand changes in environmental loading in order to manage flood risk. This project has aimed to identify a wide range of possible Environmental Change Indicators (ECIs) for England and Wales related to floods, to locate data series over sufficiently long periods to make the ECI calculations valid, to produce five pilot indicators, and to discuss their implications for future use and expansion.

Results of R&D project

Here the main environmental loadings are river and sea level, since these have the most widespread direct influence on  the flood risk.. Some areas suffer the slower but persistent risk of groundwater flooding, so aquifer levels have also been considered, as have those catchment characteristics that change with time, such as forest cover which may affect flood response to rainfall. 

A large number of potentially useful indicators of environmental change were identified during an initial workshop and during subsequent study.  Some of these were rejected because of lack of suitable data and in some cases causative linkages between these indicators and flooding are poorly understood.  One strong message that emerged from the project was the difficulty in locating good quality records of sufficient length to enable meaningful trends to be detected or found unproven.  

Given natural climatic variability, the study have suggested that any data series should ideally be over 70 years long, yet apart from a number of long term daily rainfall records, a small number of river level and flow stations, an equally small number of groundwater records, and one or two tide gauges, few environmental records of more than 30 to 40 years can be found. Continues monitoring of key environmental variables at a sufficient number of ‘bench mark’ stations is needed

Some indicators might be thought of as ‘headline’ indicators of prime importance to national decision makers, and perhaps also the public, along the lines of the ‘Central’ England temperature record, whilst others might be aimed more at local or regional decision makers, such as those derived from analysis of a single record or regional group of data.  There is a need for both types of indicator, but the study has proposed a number of headline indicators to assist detection of possible environmental change impacts on flood risk:

· The frequency of daily rainfalls over 25 mm for 5 km grid squares representative of various parts of England and Wales.  The gridded data are maintained by the Met Office.

· Time series of annual maximum and Peaks Over Threshold (POT) groundwater levels at selected sites having good quality long records.

· Time series of annual maximum and POT river levels at 16 sites identified by Garrad (2002).

· Time series and POT analysis of mean sea levels at five benchmark sites monitored by POL.

(Details of the websites where these data sets are held are given in chapter 6 of the Technical Report)

Dissemination of results by an Environmental Change Indicators links page for Flood Risk Management (ECIFRiM) through the National Water Archive web site, run from CEH Wallingford and the webmasters of Defra, the Agency, the Met Office and POL was explored.  Finally, the National Flood Forum has been approached to give a link from its web page to this same set of.ECIs

A number of potential secondary indicators developed by the Met Office, and useful for Flood and Coastal Management will be made available to the wider community via Met Office, websites and other published sources.  These include ongoing work to analyse tipping bucket rain gauge data, which should in time yield information on trends in high-intensity storm rainfall, as might analysis of thunderstorm activity, indexed through lightning activity.  However, whilst it is encouraging that such data are being collected and analysed, it is likely to be some considerable time before sufficient good quality, consistent data become available to enable their use as reliable environmental change indicators. 

The use of POT techniques to identify trends in mean sea level is valuable. It also demonstrated that alternative definitions of threshold in POT techniques did not produce different results. Similarly the LOESS statistical technique taken from liturature on a long Dorset groundwater springflow record was shown to be helpful for visualising trend in environmental variables

This research suggests that the indicators identified in this report be reviewed on a 3 to 5 year cycle involving all stakeholders. This would ensure that the usefulness of all indicators, to enable indicators of little perceived value to be discontinued, and to identify the need and any gaps in the indicator series.  
R&D Outputs and their Use

The project produced four outputs:

· An Inception Report in January 2002: Can environmental change indicators carry warnings for flood and coastal defence? Intended as a ‘primer’, or discussion document for initial workshop.
· A Report of Initial Workshop on the project, Monday 11th February 2002, held at the Centre for Ecology and Hydrology. A meeting where invited participants helped to guide the direction and content of the proposed research.
· A paper submitted to the Defra Conference of Flood & Coastal Engineers, Keele, July 2002: Environmental change indicators to assist flood and coastal defence, Frank M. Law et al

The final Technical Report on the project: Environmental change indicators (including those related to climate change) relevant to flood management and coastal defence – Technical Report on Project FD2311/TR.
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