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Mission statement
Assessments of risks of the natural hazards in coastal zones
are extremely difficult unless the end-to-end
understanding of all natural factors at great detail is
established on the regional level. Thus, it is very timely to
undertake comprehensive research which will identify
and fill the gaps in our understanding of the nature
and impact of extreme events in the coastal zones and
that will provide quantitative projections of risks to
disastrous natural hazards (floods and droughts, sea level
elevations, marine storms, deficit of water resources,
degradation of soils, cryosphere-related events) for
different regions.

Goals and Objectives







To undertake comprehensive research which will
identify and fill the gaps in our understanding of the
nature and impact of extreme events in the coastal
zones
To identify the mechanisms driving the intensity of
extreme hazardous events in the coastal zones in
European Russia
To identify regions most at risk of compound events
To provide risk assessments of these extremes
under climate change scenarios

Global hydrological cycle: small is not insignificant for extremes

Problem areas and challenges
Why gaps in understanding still exist?
 Insufficient quality and sampling of observational data

 Inadequate resolution of model simulations
 The same methods applied to the data of different

resolutions require different approaches

Advanced statistical methodologies for estimation
of extremes themselves have not yet been
exploited to the full extent
 Spatial aspects of extremes and existing trouble in overcoming

"scaling" problems

 “Compound events”: unclear what kinds of pre-conditions lead

to extreme outcomes

We will not be able to fully understand what metrics
and methodologies we should develop unless we
understand the physical processes of the extremes

Work Packages






WP1: High resolution hind-casting of storm surges,
analysis of physics relevant to coastal flooding to
improve forecasts
WP2: Analysis of the full regional hydrological cycle
to quantify to quantify hydrological contributions to
extreme events
WP3: Analysis of large-scale ocean impacts on
regional coastal extreme events to identify key
mechanisms for different coastal key regions

Work Packages






WP4: Assessment of regional responses of geochemistry, soil
morphology, erosion and water quality to extreme coastal
events to estimate vulnerability of the coastal environment and
to quantify critical limits of changes
WP5:Regional projections of frequency and intensity of extreme
events in the 21st century to provide regional probabilistic
estimates of magnitude and occurrence of different extreme
events (storm surges, flash and river floods, land slides, erosion
events)
WP6: Regional risk assessment of extreme coastal hazards in
different regions and under present and future climate
scenarios to develop regional scenarios of environmental
changes and provide hazard and risk maps for developing
mitigation strategies.

Expected results

 Regional assessment of long-term variability and trends in extreme events
over coastal zones of European Russia in the instrumental period, present
transitional, and future climates;
 Quantitative analysis of the regional and large scale mechanisms driving
coastal hazards in a changing climate, including storm surges, extreme sea
levels, hydrometeorolgical hazards (floods), soil conditions and
groundwater storage;
 Quantitative estimates of changes in coastal environment, geochemistry,
water quantity and quality (implying, in turn, limits of the amounts of
drinkable water) under changing climate conditions over European coastal
zones due to the impact of hydrometerological hazards;
 Regional measures of risk to environment, water resources and their
management (such as potential limits of water availability), life conditions,
marine structures and economy under climate change for selected coastal
areas in European Russia.
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4.1.2 Natural and human-induced environmental hazards and disasters

Every year environmental hazards, such as hurricanes, floods, earthquakes
and tsunamis, are responsible for thousands of deaths and extensive damage to
livelihoods and property. This is compounded by the increase in human-induced
hazards, from pollution through to landslides triggered by deforestation. Whilst
the prevalence of hazards varies from one region to another, it is invariably the
poorest countries that are least well equipped to cope with their impacts and
which suffer most. Like the hazards themselves, scientific research on hazards
crosses national borders and is inherently international in nature. However a
major challenge for the scientific community is to develop a truly global and
interdisciplinary approach to the understanding, prediction, assessment and
mitigation of hazards. A key recommendation of the strategic planning exercise
(ICSU, 2003a and 2004a), was that ICSU should develop a new international
programme in this important area.
Geohazards is a theme that is of considerable scientific interest to several
Scientific Unions and was the major focus of the ICSU Committee on Disaster
Reduction.
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to address the gaps in knowledge and methods for the
effective identification of disaster risks;
to better understand just how decisions can contribute to
hazards becoming disasters – or reduce their effects; and,
to develop knowledge-based actions that will reduce risk and
curb losses.

