Workpackage 1:  Guidelines for assessing best practices for the restoration of floodplain woodlands
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3.1 Objectives

The main objective of workpackage 1 as set out in the 'Description of work' is to develop scientific guidelines for the application of river flow prescriptions which benefit floodplain ecosystems while maintaining acceptable levels of flood control.  It was proposed that these guidelines would allow operational water management models to take account of the water needs of floodplain ecosystems as well as more traditional water uses.  These guidelines would have the following features:

1. Transferability-so that they can be used in different bioclimatic regions and river types.

2. Applicability-so that common instream flow prescriptions could satisfy the needs of different vegetation types along one river system over the decadel time-frame.

Following the first two years of work on this workpackage some minor modifications and refinements to the objectives have made such that:

1. The remit of the guideline document has been re-focussed to concentrate specifically on floodplain or alluvial woodland ecosystems. 

2. The guideline document is primarily a document useful for assessing best approaches in any river basin or river section, and is not a set of operational guidelines.

3.2 Methodology and scientific achievements 

The methodology and progress achieved for this workpackage during the third and final year of the project are as follows:

1. The FLOBAR2 workshop.

A workshop was held in Madingley Hall, University of Cambridge, UK on May 16th and 17th 2002 on the topic: 'Forests on floodplains:The European Challenge'.  There were 23 workshop participants.   They included members of the FLOBAR2 project who are primarily academics carrying out research in the fields of floodplain forest ecology, floodplain geomorphology and hydraulic modelling ; members of the FLOBAR2 UK advisory committee who are primarily practitioners in river management and forestry; and invited forestry and river management practitioners from continental Europe and the USA. We were very grateful to all people who could attend the workshop. A detailed workshop report was produced and can be obtained from the FLOBAR2 website on www.flobar-geog.cam.ac.uk.

The aims of the workshop were:

· To promote communication with each other about our experiences in the  restoration, conservation and management of floodplain forests  and how they relate to river management practices in Europe. 

· To focus on 4 issues which we identified as being difficult or contentious areas. In particular we wanted  inputs on how to think about these issues so that we could write about them in a document that the FLOBAR2 project is producing on floodplain forests in Europe. The four issues were:

1.
How should we manage floodplain forests? 

2.
Is it possible in any European context to use flood pulses to manage or restore floodplain forests?

3.
Can we use forests on floodplains in flood defence?

4.
What institutional dynamics and constraints exist for the restoration or conservation of floodplain forests?

In the workshop report we have given an introductory section on the nature of floodplain forests and how they function. This is followed by a resume of the discussions held at the workshop under the titles of the four main issues discussed.

2. Continued consultation on the contents and format of the document.

This has been carried out in two ways:

1. At the FLOBAR2 workshop, an evening was set aside for consultation and discussion about the document with the workshop participants. This resulted in some very useful suggestions for both its production and dissemination.

2. By e-mailing written sections of the document to practitioners in the field for comment.

3. Continued writing of the document.

This has been carried out by all members of FLOBAR2 plus some contributions form the EUROPOP project. Several sections are now completed and some page layouts completed.

4. Application of streamflow dependency research to flow management

Through the partner at University of Lethbridge, Canada, studies continued that investigated the dependency of riparian trees and shrubs on streamflow.  A review paper was accepted for publication by Tree Physiology (Rood et al. 2003) and integrates streamflow dependency, water relations and restoration strategies for riparian cottonwoods and more broadly for phreatophytic trees and shrubs  The variations in riparian woodlands that will require specialization of restoration approaches was described by Wissmar et al. (2003).

In primary ecophysiological research, the comparative responses of willows and cottonwoods to abrupt water table decline were described by Amlin and Rood (2002) who also extended the ‘Recruitment Box’ model for willows.  Amlin and Rood (2003) described the swift recovery of riparian cottonwoods following restoration of the hydaulic linkage between a stream and the adjacent floodplain.  A grove of black cottonwoods in British Columbia, Canada, was identified with 400 year-old trees, indicating that cottonwoods (poplars) can live longer than had previously been anticipated.  The very old trees provide distinctive contributions to riparian habitats and also reveal floodplain locations that are physically stable and would thus be well-suited to bridge crossings or other engineering applications.

Studies continued along three rivers in which changes in dam operation had been implemented for the benefit of riparian woodlands.  Along the Truckee River in the Nevada desert, flows remain diminished but the imposition of a seasonal pattern with appropriate peak timing and subsequent flow recession enabled the extensive reestablishment of cottonwoods and willows (Rood et al. 2003b).  A decade after the shrubs and trees became reestablished, the river channel has dramatically responded by becoming narrower and deeper and this combined with shading provided water temperatures that are now suitable for the native fish species.  The riparian woodland has created considerable wildlife habitat as evidenced by the return of a number of birds, notably some threatened species that require wetland or riparian habitat.

Along the Oldman River in Alberta, Canada, an operation strategy that incorporated ‘flow ramping’, gradual flow recession, commenced in 1993.  A major, natural flood occurred in 1995 and the combination of the flood and flow ramping enabled extensive recruitment of cottonwoods and willows along hundreds of km of the Oldman and South Saskatchewan rivers.  The riparian woodland had previously been degraded and this case study thus reveals the decline and recovery of riparian woodlands caused by dewatering and rewatering, respectively.  These conclusions are consistent with the Truckee River but the Oldman and South Saskatchewan rivers are much larger and the impacted reaches are substantially longer.  Scientific papers are currently in preparation.

The lower St. Mary River was severely dewatered through the mid- to late 20th century and the aquatic and riparian ecosystems collapsed.  Associated with the imposition of flow ramping along the Oldman River, a similar strategy was implemented for the St. Mary River and the minimum flow was also tripled.  Following these changes in flow pattern, a major recruitment event for cottonwoods and willows occurred with the flood of 1995.  A severe drought cycle in 2000 and 2001 resulted in very low summer flows.  Despite these low flows, the saplings established in 1995 and 1996 survived through these years.  Thus, while initial seedlings of riparian shrubs and trees are very vulnerable to drought stress, older saplings are much less vulnerable.  A scientific paper describing this encouraging result is currently in preparation.

3.3 Socio-economic relevance and policy implications

There are clear socio-economic advantages to the production of a document which advises on best approaches to managing and restoring floodplain woodland ecosystems.  These ecosystems can perform a number of physical and economic functions including: buffering of runoff from adjacent agricultural land, carbon sinks, flood-holding, timber production, withy-bed production, increasing local and regional biodiversity, acting as connective corridors through the landscape. Much of this ecosystem resource has been lost in Europe.  There is, however, a strong motivation in some parts of national and EU government to restore it as it has been appreciated that floodplains and the woodlands that grow on them  play important roles in improving the natural environment and the flood defence systems of European Member States. As can be seen above, implementation of flow manipulation to benefit floodplain forest ecosystems is already in progress in North America.

3.4 Discussion and Conclusion

Work so far has shown that the once extensive European resource of floodplain woodland now only remains in small patches.  Discussion with stakeholder committees and at international conferences on river restoration show that there is a very great interest in developing methodologies to :

1. Include allocation of water to enhance or restore floodplain ecosystems within more general water resource allocation methodologies at the river basin scale. (These ecosystems are included within the term 'dependent terrestrial ecosystems' within the European Water Framework Directive).

2. Improve and extend the connections between river channels and floodplains in appropriate locations to both secure better flood-holding areas and increase opportunities for nature/biodiversity development. The use of floodplain zones in national flood defence strategies is especially relevant in the light of recent flooding in some European countries and the projected higher flood frequencies associated with climate change.

3.5 Plan and objectives for the next period

The document will be completed by the end of August 2003 and disseminated through the FLOBAR2 website and through the European Centre for River Restoration network.

