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Following the comments of the Project reviewers during the first Annual Project review it
was decided to expand the public part of the Web site to provide a greater level of access
to the objectives and output from the Project. More detailed information is to be provided
in this area and there will be an area (Euro-limpacs briefings) where the general public
can be kept informed of Project results on an ongoing basis. A series of key questions
have been highlighted and results from these will be updated as the Project progresses.

To facilitate this development the public part of the Web site has been redevel oped using
a Content management System. This has meant that the expansion of the public part,
although underway, is not as advanced as previously estimated. However, now that the
Content management System is in place more resources will be put into populating this
area.

The current design of this part of the Web page is shown by the screen grab below
(Figure 1).

Fig 1: Screen grab of the (current) front page of the public part of the Progject Web site
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Welcome to Euro-limpacs

Euro-limpacs is a €zom Integrated Project funded by the EU designed to assess the effects of future global change on
Europe's freshwater ecosystems. The project is co-ordinated by the Environmental Change Research Centre, University
College London and has 36 partners.

The research programme isrelevant to the EU Water Framework Directive and other European and international
directives and protocels and supports the EU's charter on Sustainable Development.

Buro-limpacs includes the following elements:

* Agessing the direct impacts of climate change
+ The interactions between climate change and:
o Hydromerphelogy
¢ Eutrophication
o Acidification
o Toxic substances
* Catchment scale modelling of climate - freshwater interactions
# Climate change and indicators of freshwater ecosystem health
* Implications of climate change in defining reference conditions and restoration targets
+ Developing a decision-support system to advise users and stakshelders
# Training and dissemination

Euro-limpacs runs from February 2004 through to January zoog.
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Access to information about each of the work packages will be provided in an easy to
navigate way. Figure 2 shows how visitors will be able to select more detailed
information about each of the individual work packages.

Figure 2: Introduction to each of the work packages
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Work Package 1

Direct impacts of climate change

Work Package 1 [WP1) secks to investigate the likely
changes to ecosystem structure and functioning that result
from climate change and that are independent from natural
variability and other stressors (e.g. land-use change,
eutrophication, acidification or toxic substances). It focuses
on different kinds of freshwater systems (rivers, lakes and
wetlands).
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Work Package 3

Climate-eutrophication interactions
Eutrophication, or the enrichment of water bodies due to
increased nutrient input, is well-understood, but there are
still uncertainties, for example about how a changing climate
might affect issues such as sffective management and food
web medification. Work Package 3 (WP3) uses approaches
concerning the past, the present and the future to increase
understanding of processes, give a stronger indication of
future problems and provide improved guidance on
restoration strategies.
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Climate - hydromorphology interactions

Work Package 2 (WP=) deals with the interaction between
climate change and hydromerphelogy. Hydromerphology
describes the physical characteristics of the shape,
boundaries and content of a water body. It includes aspects
of the hydrclogical regime (e.g. quantity and dynamics of
veater flow) and morpholegical conditions (depth, substrate
composition, shora zone).

Read more...
pSEi e

Climate - acidification interactions

The priority for Work Package 4 (WP 4)isto understand the
chemical responses of acid waters to climate change and to
predict probable biological and ecological resp

Interactions betwesn climate change and surface water
acidification ocour on all time-seales, from acid episcdes
caused by individual storms to long-term changes due to
vrarming and precipitation. Ecolegical impacts of
acidification oceur largely in response to changss in water
chemistry.

Read more...

More detailed information is available by clicking any of the work packages headings.
Figure 3isthefirst page in information relating to WP2.



Figure 3: More detailed information about Euro-limpacs WP2
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Climate - hydromorphology interactions

Work Package 2 (WPz] deals with the interaction between climate change and hydromorphclogy. Hydromerphelogy
describes the physical characteristics of the shape, boundaries and content of a water body. Itincludes aspects of the
hydrelogical regime (e.g. quantity and dynamics of water flow) and morpholegical conditions (depth, substrate
compesition, shore zone].

Hydromorphological alteration is one of the main stresscrs affecting most rivers in
Europe. lterations include channel straightening, dam construction,
disconnection of the river from its floodplain, and alteration of riparian vegetation.

Climate change introduces further stresses, directly through changes in
precipitation resulting in increased discharge dynamics, and indirectly through
changes in land-use patterns. Both will cause changes in catchment hydrology
affecting channel merphology, inundation and sediment transport, and will have
impacts on aquatic ecosystems at both the catchment and habitat scales.

WPzis divided into § main tasks;
Climate - hydremorphelegy interactions through changes in land-use and discharge.
. Hydromorphelogical changss and aquatic and riparian biota.

i
2
3. Hydrological changes and aquatic taxa.
4. Key processes in mountain streams.

5

. Key processes in meandering lowland streams.

Task 1
e s R R R e e
through the analysis of historical and present-day data from nine river catchments throughout Europe.

These catchment scale data analyses (using regrezsion and multivariate techniques) will test key hypotheses and predict
potential future scenarics. New data from impoundments and exbow lakes in some the selected river catchments and
existing sediment accumulation rate data from lakes are analysed to evaluate the role of climate and land-use change on
lake sediment accumulation rates.

Task 2 2

Information about methods being used in Euro-limpacs and sites where research is being
undertaken will also be provided. Figure 4 is an example of one of the Methods pages
being devel oped.

The results section will include access to the Deliverables web page, the Euro-limpacs
briefing area and other output from the Project including a bibliography of references, a
Project meta-database and a range of publicity materials designed to raise the profile fo
the Project. Figure 5 is an example of one of the proposed Euro-limpacs briefings.



Figure 4 Information about palaeoel ogical methods being employed in the Project
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Palaeoecological methods Lad

Faleacecology
This forms the basis of one of the Euro-limpacs cross cutting themes designed to bring together all the
palaececologically-based work that is distributed across several Work Packages.

Palasoscology is the study of the sediment accumulated in a water body, which can provide a recerd of its past biclogy and
chemistry. The use of palascecological techniques for resonstructing envir 1 change is well blished with many
examples of their application to aquatic management and conservation. Flant and animal remains preserved in lake
sediments can provide a wealth of information on past environmental conditions in and around water bodies.

Palaeoecology and Euro-limpacs

There are numercus examples in the literature of the use of palascecological techniques for reconstructing changes in lake
productivity. The sediment record has also been employed extensively for reconstructing climate change either through
inferring changes in temperature, particularly in high latitude alpine regions, or through inferences of salinity and water
level change in s=mi-arid and arid environments where saline lakes are abundant.

N, H R A B Sl A e e e e s e T
Euro-limpacs project aims to bring together long term datasets and palaeoecological data for selected sites in an attempt to
do just this.

Techniques
oo ol e b e L e e e e b e

+ Diatoms (single-celled, siliceous algae) are commonly used in palaeoecological studies becanse they are sensitive to
viater quality changes and are good indicators of past lake conditions such as pH, total phosphorus (TF) and salinity.
The chitinoug larval head capeules of chironomids (Diptera), non-biting midgss, preserve well and are good
indicators of water-level fluctuation, temperature and trophic status.

Cladocera, the micreseopic crustaceans, are represented by a variety of body parts and can be used as proxies for
change in aquatic macrophyte cover and fish density.

Aquatic pollen and plant macrofossil remains can be used to assess vegetation change both within the lake and in the
broader catchment,

Plant pigments preserve in lake sediments and can be used to infer changes in algal community composition,
primary productivity and oxygen conditicns.

.

.

-

In addition to the biclegical remains, a range of chemical components and physical markers are also commeonly
found in lake sediments. For example, metal concentrations can be used to reconstruct contamination histories, and
changes in mineral versus organic matter and chemical position of the sedi can be employed to identify erosion

events and sediment sources. w
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Figure 5: Example Euro-limpacs Briefing
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The Euro-limpacs briefing...
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Contents

Toxics on the move? it

“Will climate changs accelerate the releasze of toxic substances to frash water Current knowledge
ecosystems? Euro-limpacs work
Wethods and sites
Background What are we testing?
References

Toxic substances are a group of compounds that include persistent organic pollutants (FOFs)
and some trace metals, such as mercury, cadmium and lead. They are released into the
environment through a range of processes including industrial activities and the use of =
pesticides and fertilisers in agriculture. These pollutants are widely dispersed
throughout the environment mainly via the atmosphere and have been found at trace
levels across the globe. More importantly, in aquatic and terrestrial ecosystems these
substancss accumulate in plants and animals and become more concentrated towards
the top of the feod chain—a process knovm as bioaccumulation—and many remain in
the envircnment long after their use has been banned.

Today, many remote ecosystems are contaminated with atmospherically deposited
pollutants, Methyl-mereury—the form of mercury available to plants and animals—is
a particular problem as it is highly texie, efficiently bicaceumulated and enly small
changes in the processes that control methylaticn and release of methyl-mercury
from scils and sediments could lead to enhanced exposure in the environment.

Remobilisation of toxic substances from soils may occur if climate change lsads toan
alteration in the rate of key soil processes such as leaching and ercsion. Peaty soils
that contain historic stores of trace metals and FOPs may be especially vulnerable,
and accelerated release of these substances may maintain their availability in | o
frashwater food chains in the future despite recent major reductions in their emission. A -
Research as part of Euro-limpacs aims to develop our understanding of these Industrial processes produce
Pprocesses. variety of toxic pollutants that are
emitted to the atmosphers

Current knowledge

Handeng Yang and Neil Rose from UCL and co-workers recently showed that the

reducticns seen in the emissions of trace metals have not been reflected by reductions in inputs to lake sediments
[Reference]. Figurs 1 shows how sediment accumulation of lead (PE) in Lochnagar, a remote corrie loch in north-east
Secetland, has net declined in response to the dramatic reductions in lead emissions througheut the UK. This suggests that
toxic metal inputs to the site are remaining high despite emission reducticns policy.

However, while this is currently the only site for which such data exist
it is thought that similar conditions exist at many other upland sites in
the UK and across Europe. Although it is uncertain how widespread
this problem is, it seems reascnably clear that if deposition lavels are
declining then this additioral trace metal input must be derived from 20 selnert s N e

Ph: Lochnagar sediment flux vs,
annual deposition & UK emissions.
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