Risk and Uncertainty

Risk and uncertainty analysis is a cross-cutting theme that
touches upon all the specific research domains but merits some
additional generic research in its own right. The proposed aims
of this research are three-fold:

m to make uncertainty analysis a routine aspect of flood risk
modelling activities

™ to resolve the uncertainty-handling and software issues
associated with the construction of composite risk

models of flooding systems

™ to support the implementation of methods for

robust, risk-based decision making for flood

management.

HERIOT

The consortium will address eight research priority areas
identified as being of key importance at Flooding Research
Workshops organised by EPSRC during 2002. For practical
reasons, the research has been split into discrete research
areas. However, since the principal aim of the consortium is to
foster integrated research, most work packages will be
conducted jointly by researchers from two or more priority
areas and the consortium will encourage a holistic approach.

Real Time
Flood Forecasting

This research priority area will address issues of flash,
fluvial and estuarine flooding and problems associated
with coastal flooding due to wave overtopping and tidal
surge in real-time. Primary focus will be on the

, pr al of uncertainty
and the utilisation of quantitative weather radar in
operational systems.

Whole Systems Modelling

This research priority area will improve flood risk
management decision support by creating an
academic/commercial partnership to deliver the next
generation of flood inundation models. Drivers that provide
the opportunity to deliver the next generation of flood
i i ing capability and utilisation are:
® the increasing availability of low cost remotely sensed
data from airborne instruments particularly for urban areas;
™ advances in probabilistic and other
uncertainty handling methods; and,
 developments in computer technology and
software modularisation techniques.

Infrastructure
Management

The focus in Infrastructure Management is on the
performance and management of linear defences, the
reliability of defences/sewers and the performance of
defence systems. The principal aims are to provide the
flood risk manager with a better understanding of
infrastructure performance under load, better insight into
how this performance may change with time and may be
changed through intervention, and a means to support
systems risk analysis/cost optimisation.

The research is intended to deliver
outputs that will result in a reduction in
UK flood risk. Beneficiaries will therefore
include: those living and owning
property in flood prone areas; businesses
and commercial activities that operate
from flood prone areas or whose
distribution activities are affected by
flooding; and government and non-
governmental organisations responsible
for maintaining infrastructure in flood
prone areas.

These benefits will not be delivered
directly by the consortium but through
the organisations responsible for flood
risk management in the UK. In particular,
the Consortium will work closely with
DEFRA/EA to ensure effective and timely
uptake of the research outputs. These
organisations will therefore benefit
directly on the proposed research.

Morphology and
Habitats

Flood management seldom accounts for sediment transfer
in the fluvial system. Yet disruption of sediment dynamics
is known to impact future flood risk and damage valuable
habitats. Research issues centre on the fact that our
understanding of how fluvial systems respond to changes
in the flow and sediment regimes are simplified and
generalised. The aim in this priority area is to develop,
prove and disseminate the analytical tools and insights
needed to account for sediment dynamics, morphological
responses and habitat impacts associated with flood
management.

Urban Flood Management

Urban flooding is caused by the drainage

system being unable to cope with the volume

of surface runoff and includes co-incident flooding due to

fluvial and pluvial floods inundating urban areas.

Floods in urban areas impact human habitats and are a risk

to public health. There is a need for improved modelling to

predict urban flood routes and flooding extent so that

mitigation measures can be designed to cope with
unwanted water surcharged from the sewer
system. In addition, it is planned to develop
new serviceability indicators for asset
performance and remediation, and to
quantify the impact of urban flooding on
health.

Land Use Management

There is a growing perception that changes in agricultural
practice have seriously increased flood risk. Most experimental
research to date has been based on plot studies, whereas
understanding impacts at hillslope and catchment scale is
crucial for consi ion of flood risk t. A vital piece
of work is to the iour of plots i
different land use, and to be able, through suitable modelling
methods, to represent impacts at the larger
areas. There are also essential connections
with Stakeholder and Policy, given the
importance of the farmers’ response to
agricultural policy and associated economic
pressures.




