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Advances in River Science 2011 

Accounting for sediment, habitat and morphology in integrated river and flood 

risk management 

Academic Programme 

Monday 18 April 

09:30-10:30 Conference Registration  Foyer  

(Ground Floor), 

Wallace Building 

10:00-10:30 Refreshments Foyer 

(Ground Floor), 

Wallace Building 

10:30 Welcome address 

Ian Cluckie (University of Swansea) 

Wallace Lecture 

Theatre, 

 Wallace Building 

10:40 Workshop overview 

Colin Thorne (University of Nottingham) and Nick Clifford (King’s 

College London) 

Wallace Lecture 

Theatre,  

Wallace Building 

10:50-11:50 Virtual catchments and data keynote session 

Water and catchment data services 

David Maidment (University of Texas at Austin) 

Experiences with the NERC Virtual Observatory for Water 

Robert Gurney (University of Reading) 

Wallace Lecture 

Theatre,  

Wallace Building 

11:50-12:50 River and catchment appraisal, typology and reconnaissance 

keynote session 

Defining ‘target’ states for river rehabilitation taking into account 

ecological resilience and resistance: a biogeomorphologic 

perspective 

Dov Corenblit (L’Université Paris Diderot) 

Advances in river hydrogeomophic assessment and typing and the 

scientific challenge of improved appreciation of river scale and 

heterogeneity 

David Gilvear (University of Stirling), Martin Thoms (University of 

Canberra) and Tory Milner (University of Worcester) 

Wallace Lecture 

Theatre, 

 Wallace Building 

 



12:50 Lunch Taliesin Foyer,  

Taliesin Arts 

Centre 

14:00-15:00 Altered morphodynamics keynote session 

Modelling morphological alterations 

Nigel Wright (University of Leeds) 

Altered morphodynamics and flood risk 

Paul Bates (University of Bristol) 

Wallace Lecture 

Theatre,  

Wallace Building 

15:00-16:30 Challenges to integrated management keynote session 

Translating science into practice in river management 

Gary Brierley (University of Auckland) 

River morphological complexity and resilience: the role of plants 

Angela Gurnell (Queen Mary University of London) 

Challenges to integrated sediment management 

Colin Thorne (University of Nottingham) 

Wallace Lecture 

Theatre,  

Wallace Building 

16:30-17:00 Refreshments Foyer  

(Ground Floor), 

Wallace Building 

17:00-18:00 Selected poster presentations 

Linking riparian forest structure and fluvio-morphological 

characteristics in a gravel-bed river (Piave river, Italian alps) 

Paolo Vitti (University of Padova), Luca Mao (University of 

Padova), Tommaso Sitzia (University of Padova), Francesco 

Comiti (Free University of Bozen-Bolzano), Emanuel Rigon 

(University of Padova) and Mario Lenzi (University of Padova) 

Assessing physical habitat in streams; do geomorphologists and 

invertebrates see eye to eye? 

Tory Milner (University of Worcester), David Gilvear (University 

of Stirling) and Nigel Willby (University of Stirling) 

Spatial and temporal variations in the erodibility of fine riverine 

sediment 

Robert Grabowski (Queen Mary University of London), Roger 

Wotton (University College London), Ian Droppo (National Water 

Research Institute, Environment Canada) and Geraldine Wharton 

(Queen Mary University of London) 

 

 

Wallace Lecture 

Theatre,  

Wallace Building 



 

Vertical channel instability dynamics on Welsh rivers 

Hywel Griffiths (Aberystwyth University), Paul Brewer 

(Aberystwyth University) and Mark Macklin (Aberystwyth 

University) 
 

River dynamics and morphology changes as an effect of training 

works, upper Odra, Poland 

Agnieszka Czajka (University of Silesia) 

Evolution of rivers in subsiding Sylhet basin: northeast of 

Bangladesh 

Mamin Sarker (Center for Environmental and Geographic 

Information Services, Dhaka) and Jakia Akter (Center for 

Environmental and Geographic Information Services, Dhaka) 

Impacts of dams on river bed elevation in the continental USA, 

1950-2010 

Louise Slater (University of St Andrews) and Michael Singer 

(University of St Andrews) 

Sedimentation and land use dynamics on the Brahmaputra-

Jamuna floodplain, Bangladesh 

Nurul Islam (University of Nottingham), Colin Thorne (University 

of Nottingham) and Nick Mount (University of Nottingham) 

Some simple tools for communicating the biophysical condition of 

urban rivers to support high-level discussions regarding river 

restoration 

Lucy Shuker (Queen Mary University of London) 

Grain roughness reconnaissance using terrestrial laser scanning 

David Milan (University of Gloucestershire), George Heritage (JBA 

Consulting) and Neil Entwistle (University of Salford) 

18:00-19:00 Poster Session and Drinks Reception Foyer  

(Ground and 

First Floor), 

Wallace Building 

19.00 Dinner Refectory,  

Fulton House 

18.00-23.00 JC’s Bar available JC’s, 

Fulton House 

 

 
 



Advances in River Science 2011 

Accounting for sediment, habitat and morphology in integrated river and flood 

risk management 

Academic Programme 

Tuesday 19 April 

07:30-09:00 Breakfast (for Residential delegates only) Refectory, 

Fulton House 

08:30-09:00 Conference Registration and Information Desk Foyer  

(Ground Floor), 

Wallace Building 

09:00-10:30 Virtual catchments and data session 

Modelling the impacts of future climate change on sediment 

delivery, geomorphology and flood risk  

Tom Coulthard (University of Hull) and Jorge Ramirez (University 

of Hull) 

Developing revised sediment targets for informing river 

catchment management across England and Wales 

Adrian Collins (ADAS), David Sear (University of Southampton), 

Iwan Jones (Queen Mary University of London), Pamela Naden 

(CEH) and Ian Foster (University of Northampton) 

Reconstruction and use of evolutionary trajectories of channel 

morphology 

Nicola Surian (University of Padova) and Massimo Rinaldi 

(University of Florence) 

Flood series extension using geomorphological records to identify 

climate and land-use signals 

Mark Macklin (Aberystwth University), Paul Brewer (Aberystwth 

University) and Anna Jones (Aberystwth University) 

Response 

Heye Bogena (Forschungszentrum Jülich) 

Wallace Lecture 

Theatre,  

Wallace Building 

10:30-11:00 Refreshments Foyer  

(Ground Floor), 

Wallace Building 

 

 



11:00-12:30 River and catchment appraisal, typology and reconnaissance 

session 

A new methodological framework for stream hydromorphological 

assessment, analysis and monitoring (IDRAIM) 

Massimo Rinaldi (University of Florence), Nicola Surian 

(University of Padova), Francesco Comiti (Free University of 

Bozen-Bolzano) and Martina Bussettini (ISPRA) 

The dynamically stable channel as a “reference” condition for 

stream restoration 

Andrew Simon (USDA ARS National Sedimentation Laboratory) 

River Habitat Survey: A useful tool for hydromorphological 

assessment? 

Neil Entwistle (University of Salford), George Heritage (JBA 

Consulting) and David Milan (University of Gloucestershire) 

The topographic signature of vegetation development along a 

braided river 

Walter Bertoldi (Queen Mary University of London), Angela 

Gurnell (Queen Mary University of London) and Nick Drake 

(King's College London) 

Response 

John Nestler (University of Iowa) 

Wallace Lecture 

Theatre,  

Wallace Building 

12:30-13:30 Lunch Refectory,  

Fulton House 

13:30-15:00 Altered morphodynamics session 

Altered morphodynamics in tidally-influenced rivers: re-thinking 

catchment management, flood risk and material fluxes 

Paul Brewer (Aberystwyth University), Mark Macklin 

(Aberystwyth University), Marc Huband (Aberystwyth University) 

and Sara Rassner (Aberystwyth University) 

Variability of occurrence of channel bars as an element of 

morphodynamics 

Janet Hooke (University of Liverpool) 

The role of coarse woody debris in the development of 

hydrogeomorphic complexity within recently deglaciated streams 

in Glacier Bay National Park, Alaska 

Megan Klaar (University of Birmingham), Ian Maddock (University 

of Worcester) and Alexander Milner (University of Birmingham) 

 

 

 

Wallace Lecture 

Theatre,  

Wallace Building 



Progressive alteration of channel morphodynamics as a 

cumulative response to human impact: management implications 

of changes in channel sensitivity and resilience 

Peter Downs (University of Plymouth) 

Response 

Herve Piegay (CNRS) 

15:00-15:30 Refreshments Foyer  

(Ground Floor), 

Wallace Building 

15:30-17:00 Challenges to integrated management session 

Flood alleviation and habitat creation through aggregate 

extraction: examples from the Willamette River, Oregon, USA 

Janine Castro (US Fish and Wildlife Service) 

Floodplain reconnection: Practical issues around a fundamental 

requirement 

George Heritage (JBA Consulting) and Neil Entwistle (University of 

Salford) 

Modelling the impacts of land use change for the Tone Catchment 

with a fully distributed model 

Jong-Sook Park (Swansea University) and Ian Cluckie (Swansea 

University) 

Humans as (dis)connecting agents in fluvial systems: geomorphic 

system response, sedimentological effects and possible 

implications for geomorphological system research 

Ronald Poppl (University of Vienna), Thomas Glade (University of 

Vienna) and Margreth Keiler (University of Vienna) 

Response 

Ainun Nishat (BRAC University) 

Wallace Lecture 

Theatre,  

Wallace Building 

17:00 Field trip overview 

Chris Parker (University of the West of England Bristol) 

Wallace Lecture 

Theatre,  

Wallace Building 

19:00 Dinner Refectory, 

Fulton House 

18:00-23:00 JC’s Bar available JC’s, 

Fulton House 

 

 
 
 



Advances in River Science 2011 

Accounting for sediment, habitat and morphology in integrated river and flood 

risk management 

Academic Programme 

Wednesday 20 April 

07:30-09:00 Breakfast (for Residential delegates only) Refectory, 

Fulton House 

08:30-08:50 Collect packed lunches for Excursion Foyer, 

Fulton House 

09:00-17:00 Field trip: Taff catchment 

 

Coaches depart from the bus stop at the West side of Fulton 

House 

Fulton House 

19:30 Workshop dinner 

After-dinner speaker: Geoff Petts (University of Westminster) 

Fulton House 

18:00-

midnight 

JC’s Bar available JC’s, 

Fulton House 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Advances in River Science 2011 

Accounting for sediment, habitat and morphology in integrated river and flood 

risk management 

Academic Programme 

Thursday 21 April 

07:30-09:00 Breakfast (for Residential delegates only) Refectory, 

 Fulton House 

08:30-09:00 Conference Registration and Information Desk Foyer  

(Ground Floor), 

Wallace Building 

09:00-11.00 Stakeholder/practitioner session 

Applied fluvial geomorphology at the Environment Agency: a brief 

history and emerging research agenda 

Sean Longfield (Environment Agency) 

Working with natural processes to reduce flood risk in Scotland: 

Challenges of adopting a new approach 

Roy Richardson (Scottish Environmental Protection Agency) 

River Restoration: Developing research for practical application 

Jenny Mant (River Restoration Centre) 

Legislative drivers: opportunities and challenges for river 

management 

Kevin Skinnner (Atkins Global) 

Managing rivers, reducing flood risk - Advances in tools and 

guidance for practitioners  

Paul Sayers (Sayers and Partners LLP), Mervyn Bramley 

(Independent), Roca, M (HR Wallingford) and Tarrant, O. 

(Environment Agency) 

The UK's first Flooding Research Strategy 

John Rees (British Geological Survey) 

Wallace Lecture 

Theatre,  

Wallace Building 

11:00-11:30 Refreshments Foyer 

(Ground Floor), 

Wallace Building 

11:30-12:30 Workshop 

Formalising the emerging research agendas 

Wallace Lecture 

Theatre, 

 Wallace Building 



12:30-13:30 Lunch Refectory, 

Fulton House 

13:30-14:30 Workshop 

New collaborations and funding opportunities 

Wallace Lecture 

Theatre,  

Wallace Building 

14:30-15:00 Refreshments Foyer  

(Ground Floor), 

Wallace Building 

14:30 During the refreshment service, delegates departing Friday 22nd 

can collect packed breakfasts from the Catering staff. Please 

store them in the fridge in your accommodation 

Foyer  

(Ground Floor), 

Wallace Building 

15:00 Workshop 

Early-career researchers session 

Wallace Lecture 

Theatre,  

Wallace Building 

 

 

Note for delegates departing late – on Thursday evening, the bar and catering outlet in the Taliesin 

Arts Centre will be open until 18:30. 
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risk management 

List of abstracts 

 

Addy, S., Cooksley, S.L., Watson, H., Johnstone, L.  and Sime, I.   

A fluvial audit of a regulated Highland river important for freshwater pearl mussel (Margaritifera 

margaritifera) conservation 

A fluvial audit was commissioned by Scottish Natural Heritage in 2010, to improve understanding of 

the geomorphology of a river in the western highlands of Scotland that has been modified by a large 

scale hydropower generation scheme. The river is home to a sparse and vulnerable population of 

freshwater pearl mussels, a priority species for conservation. The main aim of the audit was to 

identify geomorpholocial limitations which could explain the lack of juvenile recruitment and low 

population density documented in earlier mussel surveys. This was achieved by reconnaissance of 

river channel and riparian conditions on foot combined with geomorphic surveys of selected reaches 

and historical river planform analysis of aerial photos. The assessment showed overall that the 

current geomorphic condition of the river is not severely degraded but has changed appreciably due 

to over 50 years of impoundment and flow regulation. The work also identified poor riparian land 

management as a local pressure that could be leading to enhanced fine sediment runoff that is 

detrimental to mussels. The results give a baseline of understanding that goes towards elucidating 

the physical controls on the mussel population and informing better catchment management 

strategies. 

 

Bates, P. 

Altered morphodynamics and flood risk 

Geomorphologists have traditionally studied natural or quasi-natural river systems within 

predominantly rural landscapes. However, when considering the impact of altered morphodynamics 

on flooding this focus is misplaced due the low density of assets at risk in such settings. Instead, 

analysis of flood risk requires a fundamental shift in geomorphic research to consider urban rivers. 

We need to better understand how geomorphic change occurs in urban rivers and how sediment 

transport through the wider catchment impacts on channel form and capacity in urban areas. In this 

sense there is a strong analogy with hydraulic modelling which has in the last 5 years had to undergo 

a similar profound shift. In general urban rivers have fewer degrees of freedom to adjust to changes 

in hydraulic regime, sediment supply or base level control, yet the tools geomorphologists have 

developed for rural rivers are a good starting point to commence this analysis. 

 

 



Bertoldi, W., Gurnell, A.M. and Drake, N. 

The topographic signature of vegetation development along a braided river 

This paper combines archived remotely sensed data (airborne LiDAR and digital colour air 

photographs) with non-synchronous ground observations to test the hypothesis that colonization of 

exposed river sediments by riparian trees has an impact on channel form. This is achieved along a 21 

km reach of the braided, gravel-bed Tagliamento River, Italy. LiDAR data are analyzed to extract a 2 

m resolution DEM and determine riparian vegetation extent, height and structure within the active 

corridor. Aerial photographs are used to map the topography of the submerged parts of the 

corridor. These data are divided into 1 km length sub-reaches, which possess strong contrasts in 

vegetation height and extent. Joint analysis of vegetation and morphological properties of these sub-

reaches reveals significant associations between vegetation properties and reach morphology. We 

analysed the bed elevation frequency distribution, showing that heavily vegetated areas are 

associated with the appearance of secondary peaks describing island formation. Furthermore, the 

skewness and kurtosis of the elevation frequency distribution within each of the sub-reaches are 

both significantly correlated with vegetation extent, height, median elevation and growth rate, 

indicating a clear topographic signature of vegetation development along this braided river that 

reflects sediment accumulation within and around the vegetated patches. 

 

Brewer, P.A., Macklin, M.G., Huband, M. and Rassner, S. 

Altered morphodynamics in tidally-influenced rivers: re-thinking catchment management, flood 

risk and material fluxes 

Studies of channel morphodynamics and overbank sedimentation have a long and well-established 

history in piedmont/lowland rivers and also in estuarine environments. However, our understanding 

of process regimes at the critical interface between these two domains, i.e. where rivers are tidally 

influenced, is poorly understood. There is a pressing need to better understand morphodynamics in 

tidally influenced rivers because it is these reaches that are likely to be the most sensitive to, and 

earliest to respond to, predicted increases in sea-level. This paper reports results from an extensive 

floodplain coring programme in a 12 km long tidally influenced reach of the River Dyfi, west Wales. 

Seventeen floodplain cores (3 to 5 m long) were recovered from channel proximal and channel distal 

locations throughout the study reach. Core geochemistry and geochronology were determined using 

an ITRAX core scanner (0.5-1.0 mm resolution) and by 14C dating, respectively. The core data show 

that there was a major period of floodplain sedimentation (0.5-4 m) in tidally-influenced Afon Dyfi 

over the last 400 years, especially during the mining period, but in last 100 years sedimentation rates 

have significantly reduced, in places by an order of magnitude. This has serious implications for flood 

risk management in that tidal flood risk would have been reduced during the period of accelerated 

floodplain sedimentation (early 17th to late 19th century) but may now be increasing due to 

reduced catchment sediment supply and rising sea level. 

 

 

 

 



Brierley, G. 

Translating science into practice in river management 

No one would deny the importance of theory in guiding river science and management. But where is 

that theoretical river? What does it look like? How does it function? Balancing theory with situated, 

grounded knowledge that builds upon geoecohydrological insights presents the foundation with 

which scientific principles can be translated meaningfully into effective management practices that 

guide the management of particular places. Herein lies the conflict in framing understandings of the 

specific (and associated values such as ‘what we seek to protect’) in context of the general (and 

appropriately framed management prescriptions). Building upon practical experiences gained in 

applications of the River Styles framework, this presentation outlines an approach to ‘reading the 

landscape’ as a platform for appropriately informed management applications. Inherent dangers of 

prescriptive, deterministic, check-list approaches to data accumulation are outlined, highlighting 

challenges in merging insights gained through the use of quantitative and qualitative research tools. 

Catchment-scale investigations into river character, behaviour and evolutionary trajectory frame 

site/reach considerations in their catchment context. Policy links to on-the-ground activities are 

explored, highlighting ways in which a physical landscape template provides an integrating platform 

for catchment action planning, water management planning, vegetation management, water quality 

assessment, conservation and rehabilitation planning and implementation, and monitoring 

programs.  

 

Bromley, C., Grant, G., Thorne, C.R. and Randle, T. 

Reservoir delta erosion during dam removal 

The impending removal of the 67-m high Glines Canyon Dam from the Elwha River in Washington, 

USA, provided the inspiration for a series of physical modelling experiments to investigate the 

response of the reservoir’s delta to different magnitudes of drop in reservoir water surface elevation 

(local baselevel). The hypothesised relationship between increasing magnitudes of baselevel drop 

and increasing delta erosion volumes is only weakly developed. Furthermore, the small increases in 

additional erosion volume for very large increases in magnitude of drop suggest that there may be 

an upper limit beyond which the volume of sediment eroded does not increase substantially, 

irrespective of the magnitude of drop. Second, the volume of delta sediment eroded was greatly 

affected by the channel’s position on the delta surface at the start of each experimental run. The 

erosion volumes were greatly modulated when the channel was close to the basin boundary 

(marginal runs), because the boundary inhibited lateral channel movements and the formation of 

meander bends. When the initial incising channel ran through the middle of the delta surface 

(central runs) the erosion volumes were much larger, because meander bends were able to more 

fully develop and the channel had a greater overall freedom to adjust laterally over the entire delta 

surface and eroded the large terrace deposits. In contrast, the marginal runs generally incised 

slightly more along the full length of the delta than the central runs, despite a more extensively 

developed armour layer. 

 

 



Castro, J.M. 

Flood alleviation and habitat creation through aggregate extraction: examples from the 

Willamette River, Oregon, USA 

Many streams in the western US are incised due to dredging for navigation, aggregate extraction, 

channelization, large wood removal, and disconnection of side channels. In many instances, 

reconnection of these incised channels to their historic floodplains to improve aquatic and riparian 

habitat is not feasible because of development that has occurred post-incision. Hence, flooding of 

infrastructure is a primary limiting factor for habitat restoration along many larger rivers. The 

Willamette River in western Oregon has been channelized, deepened, embanked, and is now 

developed along much of its length; it also provided an easily accessible supply of aggregate.  As 

instream mining continues to decrease due to regulatory constraints, companies are seeking new 

ways to extract aggregate that are economically feasible, while also providing other benefits, such as 

ecological sustainability and flood alleviation.  Several such projects are currently underway along 

the Willamette River. Aggregate extraction and stream restoration are often perceived to be 

mutually exclusive; however, careful planning, design, and implementation of a reclamation plan can 

allow both flood alleviation and restoration activities to occur almost concurrently with gravel 

mining operations.  Specific planning and design guidance will be presented, along with lessons 

learned. 

 

Collins, A., Sear, D., Jones, I., Naden, P. and Foster, I. 

Developing revised sediment targets for informing river catchment management across England 

and Wales 

The EU Water Framework Directive (WFD; 2000/60/EC) is driving an increased focus on the 

biological effects of water pollution, with the aim of assessing compliance in terms of ‘good 

ecological status’. It is intended that the WFD will replace existing sediment guidelines (the 

Freshwater Fish Directive; FFD; 78/659/EEC / 2006/44/EC) due to be repealed in 2013.  Accordingly, 

a current multi-partner research project is extending the empirical evidence base on the ecological 

impacts of fine sediment and developing a generic modelling toolkit for informing catchment 

management using revised ecologically-informed targets. 

The work comprises various key elements, including: 

a) Reviewing existing evidence for the ecological impacts of fine sediment; 

b) Establishing a national scale typology for sediment pressures and ecological impacts; 

c) Estimating ‘modern background’ (pre-1945) sediment pressures; 

d) Improving the current evidence base on the ecological impact of fine sediment using 

targeted field and experimental work on the linkages between sector-specific sediment 

pressures and impacts on macroinvertebrates and fish; 

e) Developing a generic modelling toolkit coupling sediment pressures and ecological condition 

for macroinvertebrates and fish, incorporating mitigation option efficacy, cost-effectiveness 

and optimisation of control strategies; 

f) Delivering a manual on catchment scale guidance for positioning and prioritization of 

sediment mitigation options. 

 



Corenblit, D. 

Defining ‘target’ states for river rehabilitation taking into account ecological resilience and 

resistance: a biogeomorphologic perspective 

Classifying rivers for restoration remains a challenge because nature exhibits a wide range of 

different features and dynamics and each river system presents its own specificities. Most of the 

time, classifications are based on the quantification and appreciation of variables related to natural 

conditions. However, rivers in North America and Europe were modified by human activities. In such 

contexts, classifying river systems is complicated and the definition of an adequate reference state 

for river restoration becomes problematic. What should be our perception of a reference state? 

Should it be a natural or pristine river with a high degree of integrity (i.e., what we would expect in a 

world without humans) or the optimum state we could reasonably obtain through minimum 

restoration measures according to current hydrogeomorphologic regime, vegetation structures and 

anthropogenic pressures? Pioneer riparian vegetation within fluvial systems (both at catchment and 

river corridor scales) plays a major role in controlling hydrogeomorphology and community structure 

and function. Certain herbaceous and ligneous plants act as key or foundation ecosystem engineers. 

Such organisms well adapted to hydrogeomorphic disturbance regimes control the ecological 

resilience and resistance of fluvial hydrosystems. We suggest that delimiting a free meandering 

space, i.e. an erodible river corridor for rivers, and measuring conjointly the current ecological 

resilience and resistance according to effects and responses of riparian vegetation may be one 

effective way to define objectively ‘target’ states for future river restoration projects. In particular, 

the analysis of biogeomorphologic succession dynamics in current conditions should lead to the 

definition of more dynamical reference states integrating biotic-abiotic feedbacks within a common 

framework. 

 

Coulthard, T.J. and Ramirez, J. 

Modelling the impacts of future climate change on sediment delivery, geomorphology and flood 

risk  

River channels and floodplains are dynamic systems whose morphology is defined by a balance 

between water and sediment supply to them. Climate change may alter the volumes of water 

and/or amounts of sediment entering a river reach and therefore this may change the morphology 

and thus conveyance of the river channel. Integrating future climate changes into predictive models 

of sediment delivery and geomorphology has been troublesome, due to the need to relate rainfall 

predictions into flow and thus sediment transport. This is further complicated by future rainfall 

predictions being stochastic, requiring a large number of replicate runs to be carried out in order to 

make predictions. In this paper we have used a detailed numerical model of river morphology 

(CAESAR) to simulate the evolution of the upper Swale, U.K. under a range of future climate 

scenarios. Using rainfall data from the UKCP09 weather generator we have run c.1000 simulations 

under low, medium and high emissions scenarios. These experiments represent, for the first time, a 

meaningful combination of rainfall predictions leading to sediment delivery forecasts. They show 

significant variation between existing baseline conditions and those found under future scenarios in 

the UK. The implications for flooding, sediment related problems and alterations in the fluvial 

geomorphology are significant. 

 



Czajka, A. 

River dynamics and morphology changes as an effect of training works, upper Odra, Poland 

As an effect of the training works, agricultural, urban and industry development, the natural, fluvial 

processes of Odra channel were interrupted in the 19th century. Geometry of river channel has 

drastically changed and the embankment constructions narrowed the floodplain and changed the 

natural way of alluvial sedimentation. Trained sector of Upper Odra channel incised significantly in 

post regulation period. Present channel bottom level is situated about 3 meters lower than the pre-

regulation one. At the same time the rates of overbank sedimentation are relatively high comparing 

to rates calculated for natural conditions. The channel incision was evaluated using long-term series 

of minimal water stages, comparison of channel cross section, floodplain leveling and numerous 

boreholes whereas the rates of overbank sedimentation were assessed using combined methods of 

geochronology as 137Cs and heavy metal content in overbank deposits. Fluvial processes in trained 

river channel seem to be more intensive than in the natural channel. Overbank deposition in studied 

reach of Upper Odra changed from 1.3-1.8 cm/year in 19th century to 2- 6 cm/year at present which 

means that the rate of overbank sedimentation in studied river reach raised up to 3 times. 

 

Dangerfield, S., Thorne, C.R., Haines-Young, R. 

Investigating the effect of wash load sediment on morphology and flood risk management in a 

modified lowland river 

The Foresight Flooding project concluded that sediment delivery to rivers in the UK has been 

sensitised to climatic variability and is likely to increase in the future, whilst acknowledging that 

there is a significant knowledge gap concerning how finer ‘wash load’ sediment drives longer-term 

river morphological change and subsequent flood risk change, particularly in lowland river systems. 

This research uses fluvial geomorphological assessment tools and models to investigate and quantify 

the fine sediment dynamics of a lowland modified river, and subsequent effects upon morphology 

and flood risk taking into account changes in catchment land management, river management and 

future climatic sensitivity. The research will explore how sediment assessment outputs can be best 

presented for catchment managers/policy-makers, while also establishing key links between 

management of the flow-sediment system and wider environmental targets. The research is focused 

on the lower River Tone catchment in Somerset, where there are significant issues related to soil 

erosion in the upper catchment, which is combined with a high potential for sedimentation in the 

lower, modified reaches through and downstream of Taunton. This is set within a current flood risk 

management context relating to catchment urbanisation, upgrade of flood defences, refurbishment 

of major weirs, and management of downstream flood storage areas. 

 

Davies, G.R. and Wharton, G. 

Using GIS to analyse seasonal fine sediment deposition underneath aquatic macrophytes on a 

chalk stream reach 

Previous studies have rarely attempted to map the abundance and distribution of aquatic 

macrophytes within rivers, whilst also analysing and mapping associated surficial fine sediment 

deposition. Regular seasonal mapping of stream and river macrophytes and associated fine sediment 



deposition can be problematic due to the constraints of the regularity of measurement periods, the 

resolution of the analysis output, time efficacy and relative cost effectiveness. The common 

associated limitations with using remote sensing or aerial photography methods are output 

resolution and distortion, inability to penetrate tree-cover, and the inability to measure other 

parameters such as sediment accumulation and distribution underneath vegetation. A mapping 

methodology was developed for analysing the seasonal change in macrophyte cover and distribution 

with associated fine sediment deposition over two years on a chalk stream in the Piddle catchment, 

England. The methodology combined seasonal field measurements and GIS analysis with the aim of: 

(1) estimating the seasonal change of aquatic macrophyte coverage and composition over the two 

year period, and (2) estimating the fine sediment deposition and volume within the reach over the 

two year period. The results of the two year analysis are presented with mapping outputs, and 

estimates for the fine sediment volume within aquatic macrophyte patches and open areas of the 

reach. 

 

Downs, P. 

Progressive alteration of channel morphodynamics as a cumulative response to human impact: 

management implications of changes in channel sensitivity and resilience 

Historical records permit a reach-level reconstruction of channel morphology for the lower Santa 

Clara River in southern California since about 1930, in the context of changing land use and river 

exploitation and management. Whereas early Euro-American human activities in the catchment 

were regionally extensive, by the mid-Twentieth century human actions included increasingly 

intensive exploitation and management of the river and its immediate corridor. A reach-

differentiated morphological response resulted, with sections of the river morphodynamically 

transformed from a responsive but resilient braided configuration to an incised single thread 

channel with a high potential sensitivity.  River behaviour in large flood events is now arguably more 

hazardous and environmentally deleterious than prior to disturbance. Options for flood-risk 

management in the single thread section are constrained to event modification strategies by this 

partially self-created legacy; river corridor restoration could conceivably broaden the range of 

appropriate strategies. Meanwhile, catchment conditions are non-stationary: significant urban 

development has continued in the river corridor and upper catchment, and late Twentieth century 

strengthening of ENSO-related flood events resulted in the upwards revision of predicted flood 

magnitudes and further changes to channel morphodynamics. Similar but undocumented 

morphodynamic changes have likely occurred in many rivers of the ‘rapidly settled’ world.  

 

Entwistle, N.S., Heritage, G.L., and Milan, D. 

River Habitat Survey: A useful tool for hydromorphological assessment? 

The River Habitat Survey (RHS) methodology has a long history of use on UK rivers and streams and 

has generated an extensive data set on their condition. Since the inception of the RHS methodology 

it has undergone several revisions in order to better reflect the wider biophysical character of 

flowing waters, their floodplain and wider valley form. Surveys record subjective details related to 

system character and condition with a nested survey technique designed to prevent inaccurate 

generalisations. Further robustness is added through a survey accreditation ensuring that only 



suitably qualified personnel conduct audits. The existence of the RHS dataset offers many 

opportunities linked to assessing changes to fluvial structure. However, it is also being used to infer 

system sensitivity and the potential for hydromorphic change, based on what are still a very limited 

set of only partially appropriate channel parameters that change depending on the age of the 

survey. Holistic assessment of system dynamics is lost at the expense of capturing local detail. As 

such, it is strongly argued that the RHS data base should not be used in isolation to inform 

hydromorphologic assessment as part of the WFD process. 

 

Gilvear, D., Thoms, M. and Milner, T. 

Advances in river hydrogeomophic assessment and typing and the scientific challenge of improved 

appreciation of river scale and heterogeneity 

In recent decades there has been a significant advances in river appraisal and typing both from a 

hydrogeomorphic and hydroecological perspective. There are now many different ways of 

undertaking hydrogeomorphic assessment and river typing involving both desktop and field-based 

approaches and at a range of scales. This paper will catalogue the change in river appraisal and 

typing, assess the significance of these changes and highlight remaining challenges to successful 

mapping, typing and river appraisal. In response to future challenges the key issues are 

understanding relevant scales of analysis, unravelling the key elements of heterogeneity and linking 

geomorphological and ecological assessment. For example, in the UK River Habitat Survey is 

undertaken over a 500 metre reach independent of river size while use of a fixed number of channel 

widths for field survey could result in reach lengths of many kilometres on large rivers. Physical 

habitat heterogeneity is also widely recognised as a key element of fluvial systems and known to be 

nested at multiple scales but has rarely been incorporated in to river assessments and typing. This 

paper will explore these issues principally in relation to studies undertaken in Scotland and Australia. 

 
 
Grabowski, R.C., Wotton, R.S., Droppo, I.G. and Wharton, G. 

Spatial and temporal variations in the erodibility of fine riverine sediment 

Lowland chalk streams in the UK are experiencing increased deposition of fine sediment due to 

changes in land-use practices and increased groundwater abstraction. The fine sediment ingresses 

into the gravel beds and forms substantial surficial deposits, typically associated with aquatic 

macrophytes. Recent work has shown that these surficial sediment deposits can significantly impact 

river hydromorphology. The stability of the sediment deposits, though, is dependent on both the 

hydrodynamic forces that cause erosion, and the material properties of the sediment that determine 

its resistance to erosion, i.e. erodibility. A yearlong field survey was conducted in two chalk stream 

reaches in the Frome-Piddle Catchment (Dorset, England) to quantify the stability of surficial fine 

sediment deposits. A detailed ecological survey was combined with measurements of hydrodynamic 

conditions and fine sediment erodibility, as well as laboratory analyses of sediment cores. The 

results indicate that erodibility varies significantly over space and time. Erosion thresholds were 

higher in channel centres than margins, and decreased over time from autumn to spring. 

Interestingly, these variations were primarily caused by differences in effective particle size and 

autotrophic microbial community abundance (i.e. chlorophyll-a content). Consequently, discussions 



of macrophyte-induced hydromorphologic changes in rivers should include the erodibility of the 

sediment.  

 

Griffiths, H.M., Brewer, P.A. and Macklin, M.G. 

Vertical channel instability dynamics on Welsh rivers 

The analysis of river channel dynamics, and their geomorphological response to environmental 

change, has frequently focused on channel planform adjustments, often reconstructed using 

historical maps and aerial photographs. These can provide annual- to centennial-scale records of 

lateral channel instability at reach, catchment and regional scales. However, regional analyses of 

vertical channel instability dynamics (incision and aggradation), although highly desirable, have been 

far less common and have traditionally been confined to reach scale studies. This study analysed 658 

river channel cross sections and associated longitudinal profiles, surveyed on 24 Welsh rivers over 

the latter half of the twentieth century by various agencies.  Net channel bed scour has been the 

dominant process in 92% of the rivers studied, with only 8 % of rivers showing no average scour in 

any period. The maximum recorded scour and fill at individual cross sections ranged between 2.64 m 

and 2.20 m, respectively whilst average annual rates were in the order of 0.01 m yr-1 and 0.02 m yr-1, 

respectively.  Catchment area and river bed gradient are the most important controls on the average 

rate of scour and fill on Welsh rivers, but flow regulation and channelization are also locally 

important. The results from this study have important implications for river and flood risk 

management, because they demonstrate the sensitivity of bed elevation (and consequently channel 

capacity) to short-term environmental change. 

 
 

Gurney, R. 

Experiences with the NERC Virtual Observatory for Water 

Many organisations collect data on different aspects of our environment for many different reasons 

and use it to develop models and tools that help us understand underlying processes, demonstrate 

compliance, provide evidence for intervention and evaluate a myriad of possible futures. It is 

typically expensive to collect data and irreplaceable to do so once the moment has passed; further, 

much of the added knowledge and tools developed by scientists is only available to those ‘in the 

know’. Some of this environmental data, models and tools are well managed by the host institutions 

or in data centres but much of it is fragmented across unconnected systems and held in 

incompatible formats. The specific concerns are: 

• Spatial, temporal gaps in data  

• Fragmented disciplines, institutes, agencies, countries (within and outwith UK) 

• 'Silo' management of our natural resources (e.g. air, soil, water and biodiversity) 

• Disrupted alignment of data 

• Multiple portals for access to data 

• Isolated and unlinked models 



Emerging information technologies can provide solutions to this fragmentation but the embrace of 

these new technologies by the environmental science community will need nurturing, working with 

computer scientists and others. New standards will need to be developed and tested to allow easy 

and appropriate information exchange thus adding value to the expensive data and offering progress 

in vital policy questions. 

The vision of the Environmental Virtual Observatory is to: 

• Make environmental data more visible and accessible to a wide range of potential users and free 

to use for public good applications; 

• Provide tools to facilitate the integrated analysis of data greater access to added knowledge and 

expert analysis and visualisation of the results; 

• Develop new, added-value knowledge from public and private sector data assets to help tackle 

environmental challenges. 

Work towards realising this challenging vision is being started through a two year £2 million pilot 

project funded by the Natural Environment Research Council. The Pilot Environmental Virtual 

Observatory (EVOp) seeks to develop a proof of concept to stimulate interest and engagement in the 

environmental community at all levels in these new technologies, to demonstrate effectiveness, to 

help to set international standards for exchanges of data and models and to explore how the 

technology can be used in environmental management. The initially focus will be on the “Sustainable 

use of Soils and Water" component of NERC's portfolio as an area with the potential to illustrate all 

aspects of an Environmental Virtual Observatory. The project will exploit cloud computing to 

develop new applications for accessing, filtering and synthesising data to develop new knowledge 

and evaluation tools. It will investigate possible structures for the cloud environment and develop 

exemplars at a local and national scale demonstrating how the EVO could make environmental 

monitoring and decision making more efficient, effective and transparent to the whole community. 

Novel visualisation tools will promote cross-disciplinary communication and illustrate the effects of 

alternative strategies and solutions from ‘townhall to Whitehall’. 

 

Gurnell, A.M. 

River morphological complexity and resilience: the role of plants 

This talk will review knowledge that has accumulated over the last 25 years on the 

hydrogeomorphological significance of riparian and aquatic vegetation. The structure and function 

of riparian and aquatic vegetation varies along river systems with geomorphological setting, 

hydrological disturbances and surface-groundwater connectivity. This reflects the fact that plants 

colonizing riparian and aquatic zones have to cope with a very hostile environment where flood 

disturbances are frequent, droughts can be intense, alluvial substrates are often coarse and low in 

organic matter so that in the riparian zone moisture availability can be highly variable. At the same 

time, certain aquatic and riparian plant species are particularly important for initiating the trapping 

and stabilization of fluvially-transported sediments, constructing distinctive pioneer landforms, and 

accelerating the development of larger landforms such as river banks, vegetated islands and 



floodplains. Such plant species act as physical ecosystem engineers, actively driving the development 

of habitats that can be colonized by other species. Morphological engineering by plants is crucial not 

only to the natural morphodynamics of river systems but also to their recovery from human 

interventions including restoration. The role of plant engineering in river morphodynamics will be 

illustrated by reference to research undertaken on rivers across Europe. 

 

Harvey, G.L., Henshaw, A.J., Clifford, N.J., Moorhouse, T.P. and Macdonald, D.W. 

Analysis of high frequency nocturnal sediment traces in a UK lowland river: a potential biotic 

driver (signal crayfish) 

Accurate representations of fine sediment dynamics in lowland river systems are of interest in a 

variety of applications spanning water quality, physical habitat, morpho-dynamics and flow 

conveyance. This poster presents an analysis of high frequency turbidity and velocity field 

measurements in a British lowland river where large numbers of an invasive species of crayfish 

(Pacifastacus leniusculus) have been observed.  Invasive species can represent a system disturbance 

and may have the potential to influence sediment dynamics over a range of spatio-temporal scales.  

Field sampling was undertaken over a period comprising nine hours of darkness and seven hours of 

daylight, encompassing the nocturnal period in which signal crayfish are known to be most active.  A 

range of analytical techniques, including Principal Components Analysis and Hierarchical Cluster 

Analysis were applied to data sets to identify and characterise observed short-duration, high 

magnitude near-bed turbidity events.  Turbidity events are clustered in the night time portion of the 

measurement period, and are largely absent from turbidity traces taken further from the bed.  In 

addition, a statistically significant increase in ambient turbidity levels (both near-bed and mid-flow) 

was observed during the nocturnal portion of the record.  In the absence of catchment drivers which 

might explain the observed trends and given the distinct nocturnal dynamics observed, it is 

suggested that the turbidity behaviour may reflect the nocturnally increased activity of signal 

crayfish within the measurement reach.  Future research should consider the potential role of this 

form of biotic activity in the mobilisation of fine sediment at the local and reach-scale. 

 

Henshaw, A.J., Thorne, C.R. and Clifford, N.J. 

Effects of agricultural land management and climate change on sediment transport and channel 

morphology in an upland research catchment 

There is growing concern that agricultural intensification in the British uplands during the mid-late 

20th century may have affected hydrological processes and sediment dynamics in river catchments, 

and could be contributing to increased levels of flood risk and ecological disturbance. Data from the 

Pontbren Experimental Catchment in mid-Wales show that sediment yields in streams draining areas 

dominated by intensively-grazed, agriculturally-improved pastures are significantly greater than in 

streams draining areas of undisturbed moorland. The difference is attributed to the presence of 

agricultural ditches and subsurface field drains in agriculturally-developed areas, which act as both 

sediment sources and delivery pathways, and the supply of large volumes of material due to channel 

incision and bank erosion. Runoff peaks are higher in streams draining areas of improved grassland 

and this may account for observed destabilisation of the natural channel network. Strategic land 

management may help to reduce these impacts by modifying the hydrological response of affected 



catchments. Strips of trees, planted within grazed pastures to provide shelter for livestock, can 

reduce hillslope runoff peaks by increasing interception, infiltration rates and soil moisture storage 

capacity. Modelling results indicate peak flow reductions are likely to extend to the scale of small 

catchments, thereby reducing the potential for erosion and the transfer of sediment to reaches 

downstream. Long-term simulations suggest that such interventions may help to buffer, or 

desensitise, headwater catchments from projected changes in climate.  

 

Heritage, G.L. and Entwistle, N.S. 

Floodplain reconnection: Practical issues around a fundamental requirement 

River engineering for flood relief and agricultural improvement has resulted in the disruption of 

many UK natural hydrologic regimes. Overbank flooding has been significantly reduced and flood 

volume and energy levels are raised along the river. River response has been dramatic in many 

places with enhanced bed material movement, extensive gravel deposition and widespread channel 

shifting. At the same time floodplains have suffered from disrupted development as flood flows are 

prevented from altering the morphology and ecological associations have altered due to changed 

land management and hydrology. A fundamental aim of river restoration must be to restore the 

natural functioning of river and floodplain systems, recognising that they are two parts of the same 

functional system and many attempts are being made to remove barriers to overbank flooding. This 

paper reviews three examples of such work on reactive upland river systems in the UK; the River Dee 

upstream of Braemar, the Carradale Water along the Carradale valley and the River Ribble at Long 

Preston Deeps. It concludes that a number of influences are currently inhibiting progress in this area 

including landowner acceptance, unsuitable land management, inappropriate restoration scales and 

a difficulty in defining an overall developmental vision for the river system. 

 

Heritage, G.L., Entwistle, N.S. and Milan, D. 

Upland alluvial anastomosing channels: A key restoration river type 

Alluvial anastomosing systems exist as stable upland rivers in the UK, developing an intricate and 

closely linked network of sub-dominant channels, associated with a primary active channel. Sub-

dominant channel activation frequently helps to generate flow and morphological diversity, and 

stabilises the channel network within the bounds of the anastomosing channel system. These 

systems are rare and they are under researched as a consequence, largely due to past floodplain 

modification and current floodplain management. Vegetative clearance and sub-channel infilling has 

significantly modified floodplains where their character have been significantly modified to display a 

wandering character with poorer hydraulic variability, extensive areas of relatively uniform and 

unstable gravels, severe local bank instability and reduced temporal hydromorphic variability. This is 

demonstrated on Carradale Water, Kintyre, Scotland where the hydromorphic degradation is linked 

primarily to an altered land management. Based on these findings it is suggested that hydromorphic 

restoration of these systems is primarily reliant on altering floodplain farming practices to allow 

anastomosing wet woodland succession to begin. 

 

 



Hooke, J. 

Variability of occurrence of channel bars as an element of morphodynamics 

In managing rivers and flood risk it is important that assessments and decisions are made against the 

background of the natural morphological and ecological variability and dynamics.  Analysis of 30 

years of measurement of a ‘natural’ river in England provides insights into the timescales of 

response, adjustment and variation. The occurrence of channel bars of various types in an active 

meandering river has been analysed using annual field surveys combined with periodic aerial surveys 

and GIS analysis.  These data show that the number and position of bars vary both spatially and 

temporally, with some relation to flood incidence but with a time lag and inheritance effects.  Once 

formed, certain types of bar develop in an inherent sequence; the life-cycles periods of these bars 

are identified as c.7 years on this river. No indication has been found of unattached bars moving 

through the channel as sediment waves. The variation occurs without markedly altered 

morphodynamics or flow regime. These bars are important habitats but their presence is not 

constant or persistent. This has implications for assessment of hydromorphological and ecological 

status for WFD.  

 

Islam, N.Md., Thorne, C.R. and Mount, N. 

Sedimentation and land use dynamics on the Brahmaputra-Jamuna floodplain, Bangladesh 

This study investigated contemporary floodplain sedimentation and agricultural land use, and the 

potential utility for a Bayesian Network Decision Support System (BNDSS) to assist farmers in making 

better decisions concerning agricultural land use.  The research was performed around Bara Bania 

Mouza (village) under Daulatpur Uazila in Manikgong district of the Brahmaputra-Jamuna floodplain 

in Bangladesh. The research employed exploratory data analysis and Bayesian approaches to identify 

and investigate causal relationships among the variables and so support probabilistic inferences. The 

study investigated two distinctly different types of monsoonal flood: a bonna (an abnormally large 

flood that occurred in 2007) and a barsha (a normal flood that occurred in 2008). Data on landforms, 

flood hydraulics, sediment dynamics (suspended sediment concentrations and sediment 

accumulation rates), land use and farmers knowledge on soil suitability and cropping were collected 

through field surveys.  The results establish how flow and sediment dynamics contrast as a function 

of landform and demonstrate that the thickness and calibre of deposited sediment strongly 

influence farmers’ decisions on which and how many crops to cultivate on a given plot.  Farmers 

have profound knowledge on soil types and crop associations their methods are crude and little or 

no science is involved in the investigation of soil and sediment properties.   This suggests that the 

farmers’ methods do give reliable indications of key soil attributes, but that they could be improved 

if scientific information was integrated with their local knowledge.  A Bayesian approach provides a 

means of achieving this and the BNDSS developed in this study was found to produce good results 

when compared to field observations and backward propagation indicated that for better decision 

making, it is crucial to consider both physical and socio-economic variables. 

 

 

 



Klaar, M., Maddock, I. and Milner, A. 

The role of coarse woody debris in the development of hydrogeomorphic complexity within 

recently deglaciated streams in Glacier Bay National Park, Alaska 

The concept of ‘reference condition’ is increasingly being used in the assessment of stream health as 

a means of comparing the current condition of river systems to that of ‘natural’ conditions.   

However, studies of morphodynamic (hydrogeomorphic) change in rivers have typically focused on 

changes due to human influence or natural change over a short time frame.  Our research within 

Glacier Bay National Park, Alaska, provides a unique opportunity to examine the evolution and 

development of hydrogeomorphic processes in an unimpacted environment over a relatively long 

time scale of 200 years.  As stream age increases, the diversity of channel geomorphic units were 

found to increase, as the size of the units decreased. Changes in the physical and structural 

characteristics of coarse woody debris structures (e.g.- tree species, complexity and angle of 

orientation) resulting from the development of adjacent terrestrial vegetation were found to be a 

major variable influencing stream habitat complexity, which in turn, markedly influence fish 

population dynamics.  This research highlights the importance of studies within pristine 

environments in which the natural functioning of river systems may be observed, providing the 

standard from which altered morphodynamics may be identified and restored to. 

 

Longfield, S. 

Applied fluvial geomorphology at the Environment Agency: a brief history and emerging research 

agenda 

This presentation will outline why sediment matters to the Environment Agency and will specifically 

focus on fluvial geomorphology and flood risk management in England and Wales.  Channel 

management has been a topic of interest to the Environment Agency and its predecessors for many 

years.  This is reflected in the volume of channel management research that has been supported by 

the Defra/Environment Agency Joint Flood and Coastal Risk Management R&D Programme.  Recent 

work from the Joint Programme on sediment management, conveyance and vegetation 

management will be presented alongside good practice guidance published by the Environment 

Agency.  The presentation will also present the main findings of an expert workshop on applied 

fluvial geomorphology in the UK and highlight techniques that may be near to application such as 

the application of palaeoflood hydrology techniques to flood estimation.  The presentation will end 

with comments on the emerging research agenda around sediments and fluvial geomorphology 

which is currently being developed as part of the LWEC UK Flooding Research Strategy. 

 

Macklin, M.G., Brewer, P.A. and Jones, A.F. 

Flood series extension using geomorphological records to identify climate and land-use signals 

Projected future changes in climate call for more definite information on the magnitude-frequency 

relationships of major floods than can be obtained from short instrumental or historical records. 

Floodplains represent a sedimentary archive of unrecorded flood events which can potentially be 

used to extend existing flood records by centuries or millennia. Although sand and gravel deposits in 



temperate floodplains have yielded valuable information about past floods, a lack of suitable 

methods for extracting such information from finer-grained sediment sequences has hitherto 

prevented them from being used for this purpose. Here we show that high-resolution XRF 

measurements of the Zr/Rb ratio, a grain size proxy, of floodplain sediments can be used to 

construct a continuous millennial-length record of flooding. Our data show that over the last 3700 

years in the upper Severn, periods characterised by high-magnitude floods (RP > 30 years) have 

alternated with periods lasting several centuries without such floods. These periods correspond to 

large-scale variations in hydroclimate recorded in the North Atlantic region. Interestingly, changes in 

catchment land use appear to have had no effect on the incidence of major floods. This study 

provides new information about flood magnitude-frequency relationships and their controls at a 

local level which could be used to help catchment managers in assessing future flood risk at a time 

of rapidly changing climate. 

 

Maidment, D. 

Water and catchment data services 

Standardized web-based data services are emerging as mechanisms for sharing data about water 

and watersheds.   Time series of water observations data can be transmitted through the internet in 

a standard language called WaterML, and a revised version of this language, WaterML2, has been 

proposed to the Open Geospatial Consortium and the World Meteorological Organization as an 

international standard for exchange of water data.  Geospatial data services for watershed 

delineation and delivery of watershed and stream mapping data are operational and the 

combination of these temporal and geospatial data services means that a framework is being 

created onto which additional river science descriptions could be added.   The scope of this field in 

the United States will be surveyed, and a prognosis made as to the likely next developments in this 

field. 

 

Mant, J.  

River restoration: Developing research for practical application 

The River Restoration Centre houses the UK’s National River Restoration Inventory (NRRI).   This 

‘database’ of information is the most comprehensive set of river restoration-related information 

with metadata collected for over 2000 projects primarily in the UK and around 3500 contacts world-

wide.  As an independent advisory and information service the Centre aims to use this data and 

expert knowledge toencourage the translation of new scientific research into documents, tools and 

guidance that will benefit a range of end-users. The Centre is currently involved with a series of 

projects that aim to help ensure that the WFD will be implemented effectively on-the-ground 

through best-practice river management and restoration techniques.  This paper outlines some of 

these project outputs to exemplify the range of information required by practitioners.  This should 

form the basis for discussion about the existing evidence-base, knowledge requirements/gaps, how 

these might be addressed through information collected and from a range of sources and how this 

data might be collated and interpreted through research projects that can then be effectively 

disseminated in a form that is of benefit to a wide range of stakeholders. Currently, much of the 

focus (and funding) associated with River Restoration across the European Union is related to the 



delivery of individual River Basin Management-defined ‘Programmes of Measures’ through river 

restoration and best practice river management and maintenance yet, how to effectively deliver and 

demonstrate success remains uncertain. The EU-Funded project entitled ‘Rivers: Engaging, 

Supporting and Transferring knOwledge for Restoration in Europe (RESTORE) is aimed at developing 

a network for policy makers, river basin planners and practitioners with a series of objectives that 

will promote the benefits of river restoration which should reduce some of this uncertainty.  As the 

lead for Western Europe, the River Restoration Centre is responsible for delivering a programme 

over the next 3 years with the aspiration that it will reach around 30000 people. One of that 

project’s key objectives is related to managing and monitoring restoration more effectively, yet it is 

clear that the tools to deliver and evaluate restoration practice are often not sufficiently robust or, 

just as importantly, cost-effectively-focused for the purpose.  The Centre has devised a set of 

guidelines that are aimed to help critically assess what needs to be monitored for any river 

restoration initiative in terms of links between biota and abiota based on the river size and type, 

project complexity, cost, and original objectives; whilst the framework is now operational, there is a 

need for the guidance to be populated with case studies to demonstrate river restoration success for 

a series of criteria.  A more local driver for river restoration is the demonstration that cost-effective 

‘quick wins’ can be achieved.  This had led to the recognition that weir removal can deliver a range 

of hydro-morphological and ecological benefits.  Nonetheless, there is still a relatively cautious 

approach to removal related to the perceived risks.  A desk-based project funded by the 

Environment Agency, used the NRRI and network of contacts to demonstrate the benefits of weir 

removal.  Through this process, whilst benefits were highlighted, it became clear that successful 

removal or modification of any structure was place and river type-specific and local constraints 

cannot be underestimated. The Centre remains a hub for River Restoration information in the UK, 

but dissemination of information relies on a combination of new scientific evidence that helps 

answers practitioners questions and the funds to ensure that that data is translated into effective 

policy and guidance relevant to a wide audience. 

 

Mao L., Surian N., Comiti F., Picco L., Rigon E. and Lenzi M.A. 

Evaluation of the event-based sediment transport in a wide gravel-bed river using tracers and 

scour chains 

Sediment transport is the most important factor affecting the physical habitat of a riverine 

ecosystem and is essential to understanding the morphological changes occurring in rivers. 

Unfortunately, it is exceedingly difficult to measure it directly using sediment traps, especially in 

large and complex braided rivers. Here we present an attempt of quantifying the event-based 

bedload transport of a gravel-bed river based on the field monitoring of painted tracers 

displacement and scour chains and cross-sections resurveys. The study has been carried out in three 

cross sections of the intermediate course of the Piave River (Eastern Italian Alps). Along the cross 

sections, various scour chains were installed and a series of sites (0.8x0.8m) were selected as 

representatives of different morphological unit (ranging from the channel to the higher bars) and 

were spray-painted. The effects of a 2.4 recurrence interval flood occurred in 2008 were assessed in 

terms of burying/exposure of scour chains and displacement length of painted tracers. The field 

evidence allowed assessment of the range of shear stresses responsible for partial and full 

mobilization of surface sediments, and the depth of the active layer. Sediment displacements up to 

90 m were documented, and a preliminary analysis revealed a poor relationship between transport 

length and diameter. 



 

Meadows, T. 

Landscape evolution and flood risk, Mount St Helens, Washington State, USA 

The catastrophic eruption of Mount St Helens in May 1980 resulted in dramatic and widespread 

landscape disturbance and significant alterations to local drainage basins. Watersheds to the north 

of the volcano experienced the most extensive modifications following a 2.5km3 debris avalanche 

triggered by failure of the volcano’s northern flank. 60km2 of the North Fork Toutle River valley was 

buried to a mean depth of 45m, and between 115 and 155 million tons of sediment were discharged 

from the Toutle River to the Cowlitz River in the two days after the eruption. Sediment supply from 

the debris avalanche has since remained significantly elevated above pre-eruption levels with the 

consequence of increased flood risk to downstream communities such as Castle Rock, Kelso and 

Longview. The present work is therefore concerned with modelling sediment yields from the debris 

avalanche at Mount St Helens in order to analyse current and future sediment-related flood risk. 

Using the CAESAR landscape evolution model, the research will focus on simulations of the debris 

avalanche at a decadal to century timescale, while also considering sediment response to changing 

environmental and land use drivers in a probabilistic manner. 

 

Milan, D.J., Heritage, G.L. and Entwistle, N.S. 

Grain roughness reconnaissance using terrestrial laser scanning 

There is a pressing need for scale-free, non-invasive, rapid and inexpensive approaches to undertake 

reconnaissance of fluvial systems.  Recent developments in laser scanning technology now permit 

rapid high precision surveys of river channels at a variety of scales to be obtained remotely.  This 

paper further develops Heritage and Milan’s (2009) approach to characterise grain roughness of a 

gravel bar surface. Five repeat scans were taken of a bar surface at Lambley on the South Tyne in 

November 2009.  The point cloud obtained was filtered using a moving window approach whereby 

the standard deviation of the elevations in a 0.15 m radius moving window were attributed to a 0.05 

m regular grid.  The resultant grids may be displayed as grain roughness maps that bare a strong 

resemblance to the surface grain-sizes present.  Through differencing sequential scans of bar 

surfaces it is possible to identify changes in surface roughness and grain sorting in response to flood 

events.  Further attention is given towards the sediment structure information that may be retrieved 

from the point cloud through the use of different filtering procedures. 

 

Milner, T., Gilvear, D. and Willby, N. 

Assessing physical habitat in streams; do geomorphologists and invertebrates see eye to eye? 

This study tests the extent to which reach-scale differences in physical habitat influence macro-

invertebrate community composition, at family level, using forty stream reaches of high 

morphological status in the Eastern Cairngorm mountains, Scotland. A process-based typology was 

used to select and characterise the study reaches. Morphological surveys recorded physical habitat 

characteristics, namely velocity, water depth and grain size. Study reaches were also sampled for 

macroinvertebrates. Multivariate ordinations and Analysis of Similarity (ANOSIM) indicated that 



there was no significant overall relationship between channel type and macroinvertebrate 

community based on PC1 axis scores. Examination of individual channel types, however, revealed a 

statistical difference between the invertebrate assemblages of bedrock and step-pool sites. Similar 

ANOSIM results were obtained using PC2 scores, but when channel types were analysed separately, 

a difference was found between bedrock and wandering-bed reaches and between bedrock and 

actively meandering reaches. Indicator Species Analysis (ISA) revealed six macroinvertebrate families 

that differed significantly among the channel types in relative abundance. Haliplidae were most 

characteristic of bedrock reaches, Taeniopterygidae, Chironomidae, Leptophlebiidae and Perlodidae 

were associated most strongly with step-pool reaches, while Limoniidae were most typical of 

wandering channels. A Redundancy Analysis (RDA) showed that differences in macroinvertebrate 

composition among sites were related primarily to physico-chemistry and secondarily to physical 

habitat. The study shows that within-catchment differences in reach-scale physical habitat across 

channel types generally do not exert a significant influence on family-level macroinvertebrate 

composition.  

 

Park, J-S. and Cluckie, I. 

Modellng the impacts of land use change for the tone catchment with a fully distributed model 

For the sustainable management of water resources a more integrated approach to modelling the 

physical, hydrological and ecological features of the catchment associated with human activities is 

needed. This study is an attempt to understand those aspects using high-resolution spatial and 

temporal data on land cover, rainfall, soil hydraulics and hydrogeology for an intensive agricultural 

catchment in the South West of the United Kingdom.  A physically fully distributed model has been 

built with MIKE SHE/11 and used to evaluate catchment response, subject to a variety of land use 

management practices. A number of scenarios were selected based on agricultural practices 

affected by, for example, human activity and the different size of flood storage facilities, in order to 

explore the potential impact of land use changes on water balance and river flow and the effective 

use of flood storage on flood risk in the area which in recent times is getting more extreme owing to 

climate changes. Selected scenarios in the upper catchment and their specific impact on the 

downstream will be explored. The results will contribute to a better understanding of integrated 

catchment management in terms of human activities and climate extremes. 

 

Parker, C., Thorne, C.R. and Clifford, N.J. 

Quantifying catchment-scale coarse sediment dynamics in British rivers: Development and 

assessment of a reach-based sediment balance model (ST:REAM) 

A review of the availability and accuracy of data sources useful to considerations of coarse sediment 

dynamics has revealed that only discharge, channel slope, and channel width can be represented 

widely at the catchment-scale. As a result, none of the currently available approaches that account 

for coarse sediment dynamics were found to be both scientifically robust and utilizable at the 

catchment-scale. This review of currently available data sources and approaches has ended with the 

conclusion that the most appropriate approach to accounting for coarse sediment dynamics at the 

catchment-scale in British rivers is a reach-based sediment balance model, but that it needs to be 

functional using no more than slope, width and discharge data. A new reach-based sediment balance 



model has been developed, called ST:REAM (sediment Transport: Reach Equilibrium Assessment 

Method). It has several unique features including: the assumption that all bed material sizes are 

uniform; representation of the entire catchment network; automatic delineation of the catchment 

network into functional reaches using a zonation algorithm; and application of a new general 

formula for the prediction of bed material transport rate. The outputs from ST:REAM are in the form 

of predicted CSRs (Capacity Supply Ratios) which compare the annual mass of sediment predicted to 

enter a reach with the annual mass of sediment predicted to leave that reach. Initial assessment of 

ST:REAM using two test catchments has shown that it can produce a reasonable representation of 

observed broad-scale sediment dynamics. The accuracy of its predictions decreases when 

attempting to incorporate the variability of bed material sizes into the model, and scale issues are 

encountered when attempting to increase the number of reaches identified by the zonation 

algorithm. ST:REAM has many potential applications within British river management, but it is of 

most value when providing a broad-scale picture of predicted reach sediment status across a 

catchment. Beyond the practical applications of ST:REAM, the research contained within this study 

has important theoretical implications, both relating to catchment-scale sediment dynamics in 

general and to specific methodological developments made in this study. 

 

Picco, L., Vitti, P., Mao, L., Buzzi, E. and Lenzi, M.A. 

Use of TLS for short term morphological changes in a gravel-bed braided river: the Tagliamento 

river case study 

Braided rivers are dynamic and complex environments shaped by the balance of the flow and 

sediment regimes, and the influence of the riparian vegetation. In particular, the balance between 

sediment supply and transport capacity determines the morphological evolution of a river. 

Aggrading and widening trends are distinctive of reaches where sediment supply is higher than 

transport capacity. On the contrary, incising and narrowing tendencies are evident. The aim of the 

present study is to use Terrestrial Laser Scanner (TLS) to determine short-term event-based 

morphological changes in a reach of the Tagliamento River (Eastern Italian Alps). The device used in 

this study (Leica Scan Station 2) is a pulsed TLS able to collect up to 50,000 points per second at a 

spatial resolution up to one point per mm2 at 100 m. The study area (around 3 ha) has been 

surveyed before and after two single floods of recurrence interval of 1.5 and 2.5, approximately. A 

preliminary analysis allowed the quantification of channel changes such as bar edge accretion, bank 

erosion, channel migration, and chute development, as well as the net volume differences. Also, 

changes at smaller scales such as the surface grain roughness and relief of clusters have been 

analyzed and show significant differences between the two flood events. 

 

Poppl, R.E., Glade, T. and Keiler, M. 

Humans as (dis)connecting agents in fluvial systems: geomorphic system response, 

sedimentological effects and possible implications for geomorphological system research 

A general differentiation of human impacts on fluvial systems between direct and indirect 

interventions is mostly possible. Direct human interventions hinder or force water in river channels 

to flow deviant from its natural behaviour (i.e. river engineering structures), while indirect human 

interventions take place on locations distant from the river channels (i.e. land use activities), but 



leading to alterations of sediment and water supply into the channel system (e.g. due to soil 

erosion). These modifications can lead to various geomorphic system responses resulting in 

degradation and/or aggradation processes within the river system. In this sense, different types of 

human induced features have the ability to (dis)connect landscape compartments from/to each 

other hydrologically and hence sedimentologically. The talk aims at demonstrating the role of 

humans as (dis)connecting agents in fluvial systems by presenting selected empirical and modelling 

studies on different spatial and temporal scales. Furthermore, an attempt to point out the 

implications for geomorphological system research as well as for river management practices will be 

included. The results of the presented studies revealed that human activities in fluvial systems have 

significant (dis)connecting effects within the landscape system leading to human-induced fluvio-

geomorphic system responses. These human-landscape connectivity relationships can alter the 

geomorphic landscape evolution (geomorphodynamics) while inducing a site-specific coupled 

human-landscape system behaviour. Thus, in geomorphological research as well as in river 

management, such hybrid human river environments need to be treated as dynamical and complex 

wholes instead of focusing on its separability. 

 

Rees, J.  

The UK's first Flooding Research Strategy 

The UK Flooding Research Strategy was commissioned by Living With Environmental Change (LWEC) 

partners to consider and prioritise research needs over a 20 year time horizon and to examine how 

the coordination of resultant activities may be best achieved. The strategy is being developed in the 

context of a reduction in available funding for research and the need to integrate funding partners, 

the imminent conclusion of 2 major Research Council programmes on flooding, legislative 

requirements arising from the Floods and Water Act and EU Floods Directive, the Pitt Review and in 

flooding being a named risk within the National Security Review. The strategy spells out high level 

research needs and describes a vision for a UK wide revised governance structure to deliver FCERM 

research in the future. It describes the direction of travel; a subsequent phase of implementation 

will consider the mechanisms of the new model and transitional arrangements. The presentation will 

provide an overview of the Strategy and process of its development. 

 

Richardson, R. 

Working with natural processes to reduce flood risk in Scotland: Challenges of adopting a new 

approach 

The Flood Risk Management (Scotland) Act 2009 introduced a new approach to tackling the impacts 

of flooding in Scotland. SEPA, Scottish Water and local authorities have been given new 

responsibilities to coordinate our work, undertake assessments and produce sustainable flood risk 

management plans. The aim is to move away from reacting to the latest flood using a limited range 

of techniques, to the assessment of risk and reduction of impacts using a board range of techniques. 

Central to this new approach is the need to better understand the sources and pathways of flood 

waters across catchments. SEPA and local authorities are required to consider the function of 

restoring and enhancing natural features so as to slow down, store or otherwise reduce flooding. 

SEPA is currently undertaking a national assessment of the potential for natural flood management 



in Scotland. Demonstration projects to validate the approach, fill knowledge gaps and understand 

attitudes to the role of restoration in flood management are being conducted. This presentation will 

provide an overview of the policy drivers for the work, as well as the practical work underway to 

deliver the requirements of the legislation. 

 

Rinaldi, M., Surian, N., Comiti, F. and Bussettini, M. 

A new methodological framework for stream hydromorphological assessment, analysis and 

monitoring (IDRAIM) 

The Italian National Institute for Environmental Protection and Research (ISPRA) has recently 

promoted a research program with the aim of developing a comprehensive methodological 

framework to support management of river processes, by integrating the objectives of quality and 

mitigation of fluvial hazards (according to the 2000/60/EC and 2007/60/EC directives, respectively). 

The methodological framework (IDRAIM: system for stream hydromorphological assessment, 

analysis, and monitoring) stems from existing geomorphological methods, but accounting for the 

specific Italian context. The general structure includes the following four stages: (1) general basin 

setting and its segmentation; (2) present morphological conditions and past evolution: an 

assessment of morphological conditions is performed, with particular emphasis on sediment 

dynamics at the catchment scale, trajectories of channel changes, and implications for fluvial 

hazards; (3) future geomorphic trends: predictions of likely future channel adjustments and their 

implications on river morphology and hazard conditions are considered; (4) integrated management 

for improvement of morphological quality and mitigation of fluvial hazards. After introducing the 

general framework, the paper will be focused on the procedure for the assessment of river 

morphological quality through the Morphological Quality Index (IQM), which has been formally 

approved as the standard hydromorphological method to comply with WFD requirements in Italy. 

 

Sarker, M.H. and Akter, J. 

Evolution of rivers in the subsiding Sylhet basin: NE Bangladesh 

The Sylhet Trough of Bangladesh is a sub-basin of the Bengal Basin and consists of 13-20 km thick 

alluvial and deltaic sediments underlain by much older genesis and granite rocks. It is a low lying 

area about 300 km from the Bay of Bengal with bottom elevation close to the Mean Sea Level. Its 

aerial extent is 5850 km2 and it has a population of 4.2 million. Any interventions for improving the 

lives and livelihoods of this area require proper understanding of the physical process. Before the 

avulsion of the Brahmaputra River about 200 year ago, it fed sediment to this subsiding basin. It thus 

triggered a new morphological regime of the river system. Historical maps, Digital Elevation Model 

and time-series satellite images are analyzed to understand the evolution processes in the basin 

area. The low lying basin attracts the rivers from its surroundings and chokes them for a while. A 

couple of years are required depending on the sediment load for forming natural levees which 

dissect the basin. Avulsion of the low energy rivers, formation of the levees and subsequent 

dissection of the basins has been creating several basins within the large subsiding Sylhet basin. 

 

 



Sayers, P., Bramley, M., Roca, M. and Tarrant, O. 

Developments in conveyance and sediment management  

In Britain, significant advances are being made in translating good science into practical tools and 

guidance to support rational sediment and vegetation/debris management decisions in 

watercourses where some intervention on flood risk or land drainage grounds is required.  While the 

objective is to achieve or maintain a target water level regime, this must be done with due regard to 

‘working with natural processes’. An adaptive management framework which provides a fit-for-

purpose cycle is replacing the traditional ‘project-based’ approach.  This provides for appropriate 

levels of understanding and ongoing monitoring of the ecology, hydrogeomorphology and other 

relevant processes.  The manager (a) builds up and draws on relevant data and experience from the 

observed state and performance of the watercourse system, and (b) utilises decision-support tools 

and guidance to understand how management intervention in the watercourse or catchment 

actually influences the flood risk or land drainage functions.  In the past, all too often, cause and 

effect have been inferred and practice has been carried out with poor supporting evidence. This 

paper presents a brief overview of principles that challenge traditional engineering approaches and 

presents an overview of the tools and guidance themselves, including: 

 Understanding geomorphology and sediment movement (Sediment and Habitats project; e-

learning; River Habitat Survey; Working with Natural Processes) 

 Relating conveyance management to changes in flood risk - national (RASP) and local scale (CES 

and CONVRT) approaches 

The paper concludes with the key remaining gaps in practical knowledge and some future priorities 

for practical development. 

 

Adaptive management promotes and enshrines an on-going 
process of building up knowledge and understanding relevant to 
the catchment / watercourse.  It utilises both generic and local 
knowledge and experience to support decisions on management 
intervention, the effects of which are then monitored and 
assessed as the ‘observe / plan / act / review’ cycle continues. 
 

 

 

Shuker, L. 

Some simple tools for communicating the biophysical condition of urban rivers to support high-

level discussions regarding river restoration 

This poster will illustrate a set of simple tools that may be used to assess the biophysical condition of 

river and riparian habitat in urban catchments. The tools are based upon information collected using 

the Urban River Survey (URS): a habitat survey designed for application to 500m stretches of urban 

river corridor.  The poster will compare examples of how these simple tools may be used to 

communicate information about urban river conditions to a wide range of non-technical 



stakeholders and local community members; to support high level discussions and decision-making 

relating to: initial site selection for restoration; to post project appraisal; WFD objectives for HMWBs 

and to contribute to the sustainable and integrated socio-environmental management of urban blue 

spaces. Example applications are provided using data from URS surveys undertaken on tributaries of 

the River Thames within London displaying a range of characteristics within both restored and un-

restored stretches of modified river channel. These tools are being used in London as part of a 

broader interdisciplinary ESRC/NERC research project that is testing the suitability of this type of 

approach in the context of the London Rivers Action Plan, Water Framework Directive, urban blue 

space regeneration, place-making and climate change adaptation principles. 

 

Simon, A. 

The dynamically stable channel as a “reference” condition for stream restoration 

The term “reference” as applied to alluvial streams has become widely used in stream restoration 

practice to denote a desirable or target condition to which a restoration design strives to attain. It is 

a concept that requires evaluation for the purpose of quantifying the degree of “departure” or 

“impact” from the assumed target condition and, therefore, the magnitude of change that is 

required to return the stream to this “reference” condition.  Complicating this is the fact that stream 

restoration may be undertaken for a broad range of purposes including, but not limited to enhancing 

channel stability, reducing erosion and sediment loads, stabilizing streambanks or improving aquatic 

habitat. The “reference” condition may need to be applicable to all of these desired targets and 

implies that some non-disturbed or “natural” state exists. In geomorphic terms this signifies stability 

or the equilibrium condition where the amount and size of the hydraulically-controlled sediment 

being delivered from upstream is in balance with the transporting power of the stream such that 

there is no net change in channel dimensions over time. This process-based definition of “reference” 

is used to develop consistent field and analytic procedures for identifying stable alluvial channels. 

Because this definition does not rely on a specific channel shape or form, it is flexible for the diverse 

range of fluvial environments that are encountered on the landscape. In contrast, most stream 

restoration practitioners in the United States utilize a “reference” condition that is “representative” 

of a given category of classified channel forms (Rosgen stream types A through G). As such this 

definition may not be analogous with a “stable,” or “undisturbed”, stream that is in equilibrium.  

Stream types D, F, and G are, by definition unstable, producing and transporting enhanced amounts 

of sediment due to high bedload transport rates and/or unstable streambanks. Thus, although it may 

be possible to define a “representative” reach for stream types D, F, and G, a “reference” condition 

transporting “natural” or background rates of sediment will be difficult to find. In fact, it is these 

types of streams that are targeted for stream restoration. As an alternative, the process-based 

channel evolution frameworks are used.  Because stages of channel evolution are linked to discrete 

channel processes and not to specific channel shapes, they are useful to describe channel-stability 

processes over time and space in diverse environments subjected to various disturbances.  An 

advantage of this process-based scheme is that Stages I and VI represent two true “reference” 

conditions, the former representing pristine conditions and the latter representing re-stabilized 

conditions under altered regional land use, climatic and hydrologic regimes. “Reference” and target 

conditions can, therefore, be defined under future climatic conditions using mechanistic models. 

These working definitions of reference and target conditions have been used successfully to define 

“background”, “reference” or target sediment-transport rates for streams across the United States. 

The process-based stable channel definition of “reference” has also been used to determine stable-



bank configurations and sustainable channel designs by relying on deterministic numerical models 

that can be used to solve for an equilibrium condition. 

 

Simon, A., Pollen-Bankhead, N. and Thomas, R.E. 

Development and application of a deterministic bank-stability and toe-erosion model (BSTEM) for 

stream restoration 

The Bank-Stability and Toe Erosion Model (BSTEM) is a simple spreadsheet tool to simulate 

streambank erosion in a completely mechanistic framework. It has been successfully used in a range 

of alluvial environments in both static mode to simulate bank-stability conditions and design of 

streambank stabilization measures, and iteratively over a series of hydrographs to evaluate surficial, 

hydraulic erosion, bank failure frequency and thus, the volume of sediment eroded from a bank over 

a given period of time. In combination with the sub-model RipRoot, the reinforcing effects of 

riparian vegetation can be quantified and included in analysis of mitigation strategies. In addition, 

the model has been shown to be very useful in testing the effect of potential mitigation measures 

that might be used to reduce the frequency of bank instability and decrease sediment loadings 

emanating from streambanks. Finally, the results of iterative BSTEM analysis can be used to spatially 

extrapolate bank-derived volumes of sediment from individual sites to entire reaches when used in 

conjunction with Rapid Geomorphic Assessments (RGA’s) conducted at regular intervals along the 

study reach. Results of these case studies have shown that the relative contribution of suspended 

sediment from streambanks can vary considerably, ranging from as low as 10% in the predominantly 

low gradient, agricultural watershed of the Big Sioux River, SD to more than 50% in two steep, 

forested watershed of the Lake Tahoe Basin, CA. Modeling of streambank mitigation strategies has 

also shown that the addition of toe protection to eroding streambanks can reduce overall volumes 

of eroded sediment up to 85-100 %, notwithstanding that hydraulic erosion of the toe in this 

particular case makes up only 15-20% of total bank erosion. Vegetation provides a stabilizing effect 

to the modeled streambanks, but sufficient time must be factored into any restoration design 

involving vegetation as a mitigation measure, to allow sufficient development of root networks.  

BSTEM is available to the public free of charge at: 

http://www.ars.usda.gov/Research/docs.htm?docid=5044 

 

Skinner, K. 

Legislative drivers: opportunities and challenges for river management 

Legislative drivers can have a significant impact on environmental management.  Within the 

European Union the Habitats Directive, Water Framework Directive and the Floods Directive all have 

the potential to improve the environmental value of our river systems.  The changes in legislation 

present both new opportunities as well as a range of new challenges.  This paper examines the 

rapidly emerging research agenda which will need to be approached using multidisciplinary teams. 

Increasingly linkages between research communities and those that are involved in practical river 

management will be necessary. To be successful we are likely to require not only developments in 

the science but also in the way that this work is presented to a wider audience.  Moving forward 

there is going to be a need to develop tools that can be readily used in practical river management.  

To be effective these methods need to be scientifically robust, cost effective and widely available as 



an end product. In the current financial climate there is an increasing need to demonstrate 

improvements for less money.  This is possible, but will require flood risk management and 

environmental improvements to be considered equally together as a scheme is developed from 

conception through to completion. 

 

Slater, L.J.E. and Singer, M.B. 

Impacts of dams on river bed elevation in the continental USA, 1950-2010 

Detailed measurements of flow stage in river channels have been made for decades by the USGS and 

these records provide insight into spatial and temporal patterns of sediment redistribution in fluvial 

systems across the USA. Bed elevation change (BEC) has been determined using a running average 

measure of stream bed elevation at over 5000 USGS stream-gaging sites between 1950 and 2000. 

This dataset documents the processes of aggradation and degradation at multiple scales, including 

channel, catchment, hydrologic unit, and the entire continental USA. Parallel to this, quantification 

of the volume of total dam storage capacity created in the United States over the same period 

indicates that there is significant correlation between the chronology of dam construction and the 

magnitude of aggradation and degradation at different locations along US streams. BEC can be used 

as a proxy to measure the amount of sediment that has been deposited or eroded from river 

channels and to show the redistribution of sediment between reaches of a channel or for an entire 

river catchment. Dams affect the total redistribution of sediment over time, which in turn impacts 

flood risk, aquatic habitats, and geomorphic functioning in ways that are poorly appreciated.  

 

Surian, N. and Rinaldi, M. 

Reconstruction and use of evolutionary trajectories of channel morphology 

Knowledge of evolutionary trajectories of channel morphology is fundamental for understanding 

present river dynamics and for river management. Starting from some examples of evolutionary 

trajectories, our aims are to discuss some methodological issues concerning reconstruction of 

trajectories and to explore the potential uses of evolutionary trajectories. Reconstruction of 

evolutionary trajectories implies several measurements of one or more channel features (e.g. 

channel width, bed elevation, sinuosity, braiding intensity) over a specific time period. Data from 

several rivers in northern and central Italy show that reconstruction can be very accurate for some 

channel characteristics (e.g. channel width) and much less precise for others. Accuracy of 

trajectories, that is their temporal resolution, has effects on their potential uses. Evolutionary 

trajectories can be used for different purposes: (i) identification of controlling factors, specifically the 

role of human intervention and climate variability on channel dynamics; (ii) assessing the past and 

present river condition in term of stability; (iii) testing models; (iv) as a tool to support management 

strategies. As for the later issue, trajectories can be used to understand if present and future 

channel dynamics are what we expect to reach specific goals, e.g. in terms of flood protection and 

ecological status, or to what extent channel morphology should, and could, be modified. 

 

 



Sutcliffe, A.G., Rameshwaran, P., Naden, P.S. and Wharton, G. 

Plant management regimes and flow conveyance 

A major factor affecting flood conveyance in small to medium-sized water courses is the growth of 

aquatic plants. The Pitt Review into the 2007 floods highlighted the management of channels and 

their aquatic vegetation as a serious issue.  In-stream vegetation increases the resistance to flow, 

giving higher flood levels for a given discharge. This leads to a greater incidence of over-bank 

flooding. It is critical that the effects of plant growth on river flow hydraulics are better understood 

in order to provide a sound basis for their management. However, such management must be 

undertaken whilst meeting the challenges posed by the EU Water Framework Directive with regards 

to achieving good ecological status in all surface waters. By monitoring the effects of different 

cutting regimes on river flow hydraulics on the River Lambourn in Berkshire, a methodology for 

modelling the interaction of river flow hydraulics with in-stream vegetation is developed. This will 

enable the identification of optimal management regimes with specific reference to patterns, extent, 

timing and frequency. Preliminary results from vegetation and flow surveys before and after a cut in 

November 2010 are presented. A novel approach to the surveying of aquatic vegetation at a reach 

scale is also outlined. 

 

Thorne, C.R. 

Challenges to integrated sediment management 

Meeting the challenges of Integrated Catchment and Flood Risk Management is a high priority for 

Defra and the agencies responsible for delivering river management in the UK.  However, while 

substantial progress has been made recently in relation to broad-scale modelling and management 

of water-related risks, research on sediment-related risks is less advanced.  There are a number of 

reasons for this, which they vary between different dimensions of sediment-related risk. In relation 

to flood risk management, the FRM community do not, in general, perceive that sediments 

contribute significantly to Annual Expected Damages in the UK.  There is, consequently, limited 

enthusiasm for sediment-related research, the exception being the FRMRC. Appreciation of the 

importance of sediments is higher with respect to research on the environmental consequences of 

floods, though the relatively low level of investment in such research has limited progress to 

enhancing existing methods of accounting for sediment rather than developing new ones.  The 

situation with respect to research on operational maintenance of rivers is complex. River channels 

must function both as flood defence assets and the providers of valuable and diverse habitats.  

Duality of functioning lies at the heart of research on Maintenance sediments and habitats that was 

completed in 2009.  However the research outcomes, intended to provide the conceptual and 

practical bases for optimising maintenance activities, have yet to be implemented or even published. 

What recent research has produced is a body of evidence substantiating the contention that 

consideration of river sediments, morphology, and habitats is essential to delivering integrated 

catchment and flood risk management.  This is the case because dysfunctional sediment dynamics 

and resultant channel instability have been shown to pose significant risks to people, property, 

infrastructure and ecological services. It follows that sediment management must be conducted in 

ways consistent with multi-functional goals and recent legislation concerning flood risk reduction 

and environmental enhancement, increasing tension between river management agencies and the 

public concerning the need to balance the needs of people with those of the environment. It is in 



this context that this paper summarises the outcomes of recent research on the application of fluvial 

geomorphology to the management of flood and environmental risks in the UK, highlighting the risks 

associated with disturbance of the fluvial system and illustrating how those risks may be reduced or 

avoided by accounting for sediments, morphology and habitats through integrated flood risk 

management and channel maintenance. 

 

Visser, F. 

Object-based analysis of high resolution image data for mapping and monitoring of aquatic 

vegetation 

An increasing number of studies are showing the significance of aquatic vegetation as river 

ecosystem engineers. In combination with their role as indicator of ecological stream health, a 

growing need emerges to map and monitor the abundance and composition of aquatic plants in 

streams.  Most methods currently used consist of intensive and time consuming fieldwork that can 

cover only limited river reaches. However, ongoing development in remote sensing technologies 

may soon provide suitable alternatives. In particular improvements of Unmanned Aircraft Systems 

(UAS) for data collection and of image analysis algorithms, such as object-based image analysis 

(OBIA) for high resolution image processing, are likely to increase opportunities for fluvial 

applications of remote sensing.  This paper presents the results of a study applying high resolution 

optical remote sensing images and object-based image analysis techniques to map submerged 

vegetation in chalk streams. In addition to the spectral values of vegetation targets, information on 

their shape and texture is proving useful to analyse the image content. The paper will also provide 

an overview of the opportunities and limitations for future applications of high-resolution optical 

data for mapping and monitoring of aquatic vegetation in UK streams.   

 

Vitti, P., Picco, L., Mao, L., Sitzia, T., Comiti, F., Rigon, E. and Lenzi, M.A. 

Linking riparian forest structure and fluvio-morphological characteristics in a gravel-bed river 

(Piave river, Italian alps) 

Riparian vegetation pattern in gravel bed rivers depends on the hydrological regime and the 

morphological settings of the river. However, the marked spatial variability of density, height, 

species diversity, age, and rates of growth reflects the very complex nature of bed colonization, the 

strong influence of sequences and magnitude of floods, and the feedbacks between morphology, 

vegetation and hydraulics. The aim of the paper is to analyze the relationship between the 

vegetation structure and the morphological characteristics of sub-reaches of the Piave river, a 

gravel-bed river located in the north-eastern Italian Alps. The sub-reaches differ for the degree of 

human pressure, being the first one more impacted because of the presence of several disturbances 

and the second relatively less altered. Three cross-sections were topographically surveyed on each 

sub-reach, and multiple vegetation were measured along with morphological characteristics such as 

the thickness of fine sediment and the grain size distribution of the sediments. In the less impacted 

reach the higher morphological units host the denser and older vegetation, and feature the more 

mature forest association with the presence of less colonizing species. Also, there is a gradual 

transition of species, ages and density to the lower morphological units (from floodplains to 



colonizing islands to high bars). On the contrary, this gradual transition is not respected in the 

subreach impacted by the presence of the flow deflection structures. 

 

Walker, K. 

Can the combined strengths of fluvial geomorphology and psychology save the freshwater pearl 

mussel? 

The negative impacts of climate change on freshwater resources are well documented, but the 

public’s perception of the risk to such habitats is less well understood.  This research seeks to 

provide a novel method for producing catchment and habitat management plans for the freshwater 

pearl mussel, an iconic British bivalve mollusc which has undergone significant decline in numbers 

such that it is now protected throughout Europe  The methodology involves the use of the PESERA 

(Pan European Soil Risk Assessment) model to investigate changes to the sedimentation load of 5 UK 

catchments with respect to predictions of precipitation over the next 100 years.  This data will then 

be used to assess the resultant impact on habitat suitability for freshwater pearl mussels.  In 

tandem, interviews and questionnaires will be conducted, across a wide cross section of the 

community, to assess the degree of alignment between the perception of the risk of change to these 

habitats and the probability of change occurring, as shown by the modelling results.  By using an 

interdisciplinary approach it is hoped that the efficacy of any subsequent mitigation measures to 

conserve this species would be increased with enhanced levels of public engagement.  In addition, 

the outcomes of this research will contribute to meeting the UK’s legislative requirements under the 

EU Water Framework Directive and Habitats Directive. 

 

Wright, N. 

Modelling morphological alterations 

Modelling of channel shape and sediment transport is useful in addressing a number of issues, but 

each application has to be carefully considered in terms of the physical processes involved, data 

availability/accuracy and detail required amongst other things.  The range of issues is diverse and 

includes: 

• Interactions between morphology and habitat; 

• Effects of bed and planform changes on flood inundation; 

• Engineering work to protect banks and maintain navigable channels. 

It can be tempting to search for one piece of software that can address all of these, but this fails to 

recognise the variety in the physical nature of each situation and the diverse requirements from 

decision-making.  Overall this comes down to the question of scale; both temporal and spatial. 

This paper will consider the range of temporal and spatial scales and the appropriateness of 

approaches such as: 

• A fully three-dimensional approach based on the Navier-Stokes equations using an Eulerian 

or Lagrangian approach with grid- or particle-based methodologies; 



• Layered, three-dimensional, shallow water approaches implemented in software such as 

MIKE31 and Delft3d; 

• Two-dimensional shallow water approaches; 

• One-dimensional approaches that are often integrated in widely-used river modelling 

software such as the various HEC packages, ISIS, MIKE11 and Sobek; 

• One-dimensional models that account for non-rheological effects in heavily sediment-laden 

flows; 

• Models with simple physical models that can be used in a probabilistic framework such as 

MIANDRAS; 

• Larger scale models using a cellular automata approach such as CAESAR. 

The different relevance both physically and in terms of decision-making will be discussed.  Future 

directions will be suggested. 

 

Zheng, S., Baosheng, W. and Thorne, C.R. 

A theoretical model based on the rate law to predict sedimentation in Sanmenxia reservoir on the 

Yellow and Weihe River 

A general framework for prediction of morphological responses to perturbation is proposed, based 

on a review of the rate law for geomorphic response to disruption in a fluvial system. The 

underpinning principle is that rates of morphological response in alluvial channels are initially high 

and then decrease as a new condition of dynamic stability is approached. This framework includes 

four alternative response models, each developed from the basic rate law, which has the form of an 

exponential decay function. These models consider the possibility of observed phenomena such as 

delayed response and/or cumulative effects. This makes them capable of predicting relaxation paths 

and times for a range of characteristic morphological variables in the fluvial system, whatever their 

initial states. The sedimentation process of Sanmenxia reservoir on the Yellow River, China is 

predicted using the proposed method. The results show that the framework can predict the 

variation of reservoir sedimentation in response to changes in the incoming discharge and sediment 

load as well as the dam operation, which indicates that this framework holds promise for simulating 

temporal and spatial patterns of morphological response in the fluvial system. 
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USEFUL INFORMATION FOR DELEGATES 
 
Assistance 
If you need any assistance or information during your stay please ask at the conference desk located 
in the ground floor foyer of the Wallace Building, during registration, refreshment and lunch breaks, 
Monday to Thursday. Alternatively, please ask any of the service staff who will always endeavour to 
help. 
 
Delegate Badge 
Please ensure that this is worn at all times during the conference.  
 
Excursion (Wednesday) 
Packed lunches will be available for collection on Wednesday morning between 08.30 and 08.50, 
from the Ground Floor Foyer of Fulton House, prior to the coach departure at 09.00. 
 
If you have pre-booked to attend the Excursion, a ticket will be found in your delegate pack. You will 
need to produce your ticket prior to getting on the coach. 
 
Departure 
Bedrooms must be vacated and room keys returned to the Preseli Reception Desk by 10.00am on 
the day of departure. If you require assistance with storing your luggage then please ask at the 
Preseli Reception Desk. 
 
Airport Transfers 
If you are travelling to Cardiff International Airport and you are interested in a ‘taxi share’ with other 
delegates, there will be list on the Conference notice board for you to add your name to. 
 
Messages 
Any messages received for delegates will be posted at the conference notice board in Café West, 
Fulton House. 
 
Internet Access on Campus – For those with access to Eduroam: 
The JANET Roaming Service is designed to provide roaming network access between participant sites 
in the UK education and research sectors for staff and students. Swansea University is a participating 
member of the JANET Roaming Service and so allows visitors from participating institutions to use 
our Eduroam wireless network. If you are visiting from a fellow participating institution, you need to 
have configured your device for wireless use at your home institution before you bring it to Swansea 
– if this has been done, then you will be able to connect to wireless in Swansea with no further 
configuration or registration necessary. Note that support for Eduroam should be provided by your 
home institution’s IT staff. More details on the Janet Roaming Service can be found here:   
www.ja.net/services/authentication-and-authorisation/janet-roaming.html  
 
Internet Access on Campus – For those not able to access Eduroam:  
The University’s Library Information Services are pleased to offer delegates access to the campus 
WIFI (wireless) network or use of a networked computer during your stay – collect a form from the 
Conference Registration Desk. You will then be able to gain access to the web if you have a wireless 
enabled Windows XP or Windows Vista PC (regrettably, at present, NOT Macs). Those without 
enabled laptops can use high spec pc’s in the Library during working hours.  
 
Library Opening Hours 
The main library on campus will be open Monday to Thursday between 8am and 2am. Visitors to the 
University are welcome to browse, but are unable to take books from the Library. The Library is 
closed for Easter from 22nd April to 25th April. 

http://www.ja.net/services/authentication-and-authorisation/janet-roaming.html


 
Catering and Coffee Outlets 
In addition to the catering provided as part of your registration fee for the conference as indicated 
on your programme, there are various cash services available on campus: 
 
The Corner Shop, Fulton House (map ref.17)  Monday – Friday 08.00 – 16.00 
Niche Shop, Fulton House (map ref.17)   Monday – Friday  08.30 – 16.00 
Café Glas, Dewi Sant Building (map ref.33)  Monday – Friday 08.00 – 17.00 
Taliesin Bar, Taliesin Building (map ref.17)  Monday – Friday 10.00 – 16.00 
 
Medical Attention 
There is a Medical Centre on the ground floor of Penmaen Residence (map reference 22) with a 
Nurse Practioner/Administrator in attendance from 09.00-17.00, Monday – Friday.  Emergency 
medical attention may be obtained either by contacting Preseli reception, or the porter in Fulton 
House who will contact the General Practitioner on emergency duty at the hospital. 
 
Smoking – Code of Practice 
Smoking is prohibited in all University buildings, within 5 metres of any University building, at 
building entrances and along the Mall (from Faraday Building (map ref.8.1) to the Abbey Building 
(map ref.2)). It is also the policy of Swansea University that no cigarettes and tobacco products will 
be sold on University premises.  Individual visitors must comply with these regulations. 
 
Emergencies 
Dial 333 from any internal phone for assistance. 
 
In the Event of a Fire 
A University Fire Action Sign is located by every manual alarm call point.  Please familiarise yourself 
with the fire and evacuation procedures for any rooms you use on campus. 
 
Car Parking 
The City owned Rec car park, designated as parking for day delegates, will not be available for use 
during the conference.  Instead, day delegates will be allowed to bring cars on campus to park in the 
car parks to the east (City side), on the right as cars enter the campus.  Parking on campus will be 
tight, with a chance that delegates coming on campus after the morning rush hour will not find a 
space.  Should this be the case Campus Security will advise on alternatives, which will comprise the 
Pub on the Pond car park immediately to the west of the campus or the Sports Centre car park, a 
little further away on Sketty Lane (first right after continuing west along Mumbles Road). Both are 
pay and display car parks.   
 
From the Pub on the Pond car park there is a very short walk through the university grounds to the 
heart of the campus and if advised to use the Sports Centre car park, delegates will be given a map 
to direct them to the car park and the most direct route by foot back to the campus.  Any disability 
badge holders can park in designated spaces anywhere on campus. 
 
Parking in unauthorised areas will result in the car being clamped. There is currently a £25 de-
clamping fee.  
 
Bank 
There is a branch of Lloyds Bank located in the Taliesin Arts Centre along with a Lloyds cash 
dispenser. There are additional cash dispensers in the foyer of Fulton House. The bank is normally 
open between 09.30-15.30, Monday to Friday. There is a NatWest/TSB cash machine on the first 
floor entrance to the Students Union, which is normally open 09.00–18.00, Monday to Friday during 
vacations. 
 



Launderette 
A laundrette is situated on the ground floor rear of Kilvey Residence and the ground floor of Cefn 
Bryn Residence containing coin-operated washing machines and tumble dryers – £1.80 per wash and 
about £1 to dry.  For access please report to Preseli Reception desk (please note, you will need to 
supply your own powder). Any faults should be reported by using the freephone number displayed 
in the laundrette. 
 
Post Office 
There is a post office in the foyer of Fulton House. Opening times are Monday to Friday, 09.00–
16.00. 
 
Sports Facilities 
All residential conference participants are entitled to free use of the Swansea University Sports 
Centre Uni-Gym facilities. Please show your conference badge and room key as identification, at the 
Sports Centre Reception Desk. 
 
The University Sports Centre is situated close to the main campus and facilities include tennis, 
badminton and squash courts, table tennis equipment (for setting up) and the Unigym, a well-equipped 
state-of-the-art fitness centre*. Outside is a running track and football/hockey pitch. The changing 
rooms can be used for joggers/runners for which there are numerous scenic routes.  Arrangements may 
be made for you to use the facilities. 
 
*An induction to the Unigym will be required for a small fee or confirmation of induction at recognised 
fitness providers, Proof of appropriate induction is required. 
 
For prices, opening times and further information, telephone the Sports Centre on extension 3563. 
  
Adjacent to the sports hall is the Wales National Pool – this outstanding facility contains a 50m and a 
25m swimming pool.  For further information please telephone extension 3590.  
 
Taliesin Arts Centre 
The Arts Centre, located to the west of Fulton House, contains: 
The Egypt Centre, open Tuesday to Saturday, 10.00-16.00 
- contains wonderful displays and hands-on and interactive activities 
The Gallery, open Monday to Friday, 10.00-18.00 & Saturday, 12.00-18.00 
- for art exhibitions and arts & crafts gifts 
The Taliesin Bar, is normally open Monday - Friday, 10.00-16.00 and Saturday, 11.00-15.00 - for hot and 
cold snacks and drinks 
Waterstones Bookshop, open Monday to Friday, 09.00-17.30 and Saturday, 10.00-16.00 
 
On selected evenings during the vacation there are feature film showings and music, dance and 
drama. You can contact the box office for a programme of events on extension 5683.  
 
Taxis 
Taxis can be called from the freephones in Fulton House. 
 
Useful Telephone Numbers 
Conference Services x 5665 
Preseli Reception x 2910 
Media Services  x 4000 
Sports Centre  x 3563 / 3555 
Wales National Pool x 3590 
Emergency on campus x 333 (please do not use 999)  
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Preseli Residence (20):  
Accommodation Reception  
Langland Residence (26): 
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Lunch and Evening Dinners 
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Conference Registration and Information Desk 
Refreshments 

Library (7): for additional Internet Access  
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Delegates parking (limited spaces – 
subject to availability on a first-
come-first served basis) 
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