INTEGRATING ACTIVITIES

CEH is continuing to promote internal integration between the Institutes. This is achieved by:

¢ the CEH Science Programme, to which all the Institutes contribute

¢ the CEH Integrating Fund, established in 1995

¢ internal Networks, established to develop capability in cross-Institute technology and in specific scientific areas

® new initiatives, such as the CEH 'new blood' posts

This section describes some of the results and work of the established Integrating Fund and networks.

INTEGRATING FUND

The Integrating Fund projects were implemented to encourage CEH scientists
to collaborate and work on projects requiring a multidisciplinary approach.

To date 26 projects have been funded, each involving at least two collaborating
Institutes. A full list of projects is given in Appendix 5. Several projects were
presented to the Science and Management Group during their visits. The SMA
Group was very impressed with the science in the projects and reported that
'it was an excellent scheme'. In future Integrating Fund rounds the
Programme Review Groups will be used to assist in the selection of projects.

Some scientific highlights from the earlier projects are given below.

MICROBIAL DIVERSITY AND ECOSYSTEM FUNCTION (IFE/IVEM)

The main achievement from this project has been the development and further
confirmation of the theory of microbial species ubiquity, published in Nature in
August 1999 (Scientific Correspondence). The theory argues that the sheer
abundance of micro-organisms drives their large-scale dispersal and makes
them ubiquitous.

There have been about 26 publications arising, in full or in part, from this
Integrating Fund project.
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THE ENVIRONMENTAL CHARACTERISTICS OF URBAN ENVIRONMENTS (ITE/IFE/IH)

The main findings from this project are:

|. The project has demonstrated that for individual species hemeroby (tendency
to occur in man-made habitats) can be predicted by Ellenberg (habitat
characteristics) values:
Hemeroby = -0.2+0.5N+0.7L-0.5F where N, L and F are indices of site
fertility, light and moisture. In general man-made habitats are fertile, well
illuminated and not boggy.

2. Analysis of freshwater macroinvertebrates in three different types of urban
areas has revealed that the type of town has very little bearing on
macroinvertebrate communities. The fauna of the river is much more
strongly influenced by the upstream nature of the catchment.

Three publications are in preparation from this project, on hemeroby, on urban
aquatic macroinvertebrate communities and on the effects of urbanisation
between 1660 and 1998 on the aquatic macro-flora of the River Cam.

THE ROLE OF SEABIRDS IN THE EPIZ0OTIOLOGY OF LYME DISEASE (IVEM/ITE)

Lyme disease is a widespread tick-transmitted disease, normally spread by the
sheep tick. This project aims to determine whether seabirds maintain the
transmission cycle of the Lyme disease agent independent of the typical sheep
tick cycle.

Seabirds aggregate in large colonies to breed. The main breeding colony on
the Isle of May is mostly guillemots and supports some 2000 ticks per M2,
About 30% of breeding adults have ticks; probably most off-host ticks are from
breeding birds.

In 1998, 3471 ticks were collected from soil and rock crevices. Of the 1299
processed, 8% were positive for the Lyme disease agent as determined using
the polymerase chain reaction (PCR). Comparison of 1997 and 1998 data
show marked differences. These differences are being analysed in relation to
locations of tick collections.

The infection prevalence in adult male ticks is greater than in adult females.
Prevalence of infection appears to fall off after moulting, though no seasonal

Collecting sea-bird ticks on decline has been detected
the Isle of May.

38



COMBINED HYDRO-ECOLOGICAL AND SOCIO-ECONOMIC MODELS OF LAND USE, LAND
MANAGEMENT AND ENVIRONMENTAL DEGRADATION (CHASM) (IH/ITE/IFE)

S5 S

S ORMINT iR ] The CHASM project is now in its final year. The emphasis continues to be on

. B stat: the incorporation of economics into hydrological and ecological models, with a

view to enhancing the policy relevance of natural science research.

With land cover change and land degradation acting as the over-arching
themes, part of the work has focused on the development of interdisciplinary
databases and integrated modelling techniques. These have been applied to
environmental management problems in a variety of geographical and climatic
regions, including temperate zones (the UK), semi-arid zones (Niger and
Zimbabwe), and mountainous areas (Scotland and Spain).

A CEH Publication on
Environmental Valuation
resulting from the CHASM
Project.

While one of the objectives of CHASM is to develop some generic tools for
integrated research, work on specific topics has been used to put ideas to the
test. These have included investigations into the management of salmon stocks
in British rivers, the development of indicators of land use change in mountain
areas, evaluation and control of agricultural pollutants, drivers of land cover
change in 'tiger-bush' landscapes in Africa, and potential for afforestation in the
UK.

The CHASM project has also enabled research to be done that has direct
relevance to the work of government departments such as MAFF, DfID, and
the Forestry Commission, as well as other bodies, such as the English Nature
and the Environment Agency. For example, in a study entitled 'Methods To
Evaluate And Control Inputs to a River Catchment, the relative cost-
effectiveness of various management options to control the flow of phosphorus
into a river have been studied. The main objective was to look at how Cost-
Effectiveness Analysis can be used to inform the policy process.

A final workshop will be held later in 1999 to bring the CHASM researchers
together, to discuss how successful the various approaches have been and to
develop possible themes for funding in the future. In addition, an international
research proposal is being developed for submission to the EU, to investigate
land use change in northern Europe, using Bayesian Belief Networks as a
modelling framework.

In the harsh tiger-bush landscape
of the Sahel region of Africa,
cattle herding has an important
impact on land cover change.
The CHASM research project
examining dryland degradation is
attempting to develop integrated
maodels which demonstrate the
importance of including such

anthropogenic factors in models

of land-use change.
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DEVELOPMENT OF A CATCHMENT SCALE MODEL OF PHOSPHORUS SOURCES,

MOVEMENT AND FLUXES (IFE/IH/ITE)

This project was started during 1997. So far, the main achievements have
been:

Amount of phosphorus

. ldentifying the principal variables influencing the Equilibrium Phosphorus

Concentration (EPC)) of soils. These are the phosphorus (P) sorption
capacity of the soil, the available inorganic soil P concentration and the soil
organic matter content. In general, soil EPC, tended to increase with an
increase in soil available P status (Olsen P) and organic matter content, and
with a decrease in the soil P sorption capacity.

Developing an index for identifying soils at risk of losing large amounts of P
to surface waters. This is based on the linear relationship (R? = 0.7) obtained
between soil EPC; and the ratio of Olsen P to PSI (soil P sorption index) for
a number of different soil types sampled from arable fields within the catch-
ment of the River Thame.

. Improving the method of measuring the P status of river sediments to

include the effects of chemical reactions in the pore water during determina-
tion. The results indicate the importance of the oxic state of the sediment
and how this influences the Equilibrium P Concentration (EPC ). This
parameter is used to determine whether a lake or river sediment will release
or "take up" dissolved P from the water and is closely linked to the speed of
the process.

. Carrying out surveys of the plant biomass in the River Thame at three

locations (above and below the main sewage inputs to the river). These
surveys show the relatively small contribution of plant growth to the removal
of P from the water or sediment. The greatest percentage P-biomass com-
pared with the river flux was measured at the upstream site in March and
amounted to approximately 3 % of the daily flux. The values at other sites
during the seasonal sampling were typically less than | %.

May June

in 100 m river section/g

1 2 3

Sample period
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DIRECTLY MONITORING GENE ACTIVITY IN PERIODS OF ENVIRONMENTAL CHANGE
(IVEM/ITE)

Gene expression and toxicology studies of Burkholderia strain RASC

2,4-D is a chlorophenol xenobiotic compound that has been widely used as a
herbicide for the last 40-50 years. It's worldwide usage has led to the
emergence of bacterial strains, such as RASC, able to degrade the compound
and the pathway of breakdown is well documented. The genetic control of the
pathway, however, is less understood and the gene sequences involved in each
step remain incomplete.

This project aims to directly measure the genetic activity of RASC during
induction of the biosynthetic enzymes required for 2,4-D (and other
chloro-phenols) breakdown. The project started in 1997, and the main
achievements so far are given below.

I. The first two genes in the breakdown pathway (tfdA and tfdB) have been
characterised previously but their use as probes for gene activation has not
been reported. Scientists at IVEM have used sequences of tfdA and tfdB to
generate primers for the amplification of the genes by the polymerase chain
reaction (PCR) and the detection and quantification of the mRNA species
expressed when the genes are active. Internally deleted forms of each gene
have been constructed to act as internal markers for quantification. Using
these genes it has been shown that broadly similar levels of tfdA and B
mRNA are induced when RASC is grown on 2,4-D, but that the genes are
silent when RASC is grown on glucose. Each gene has also been cloned into
expression vectors for the production of purified tfdA and tfdB protein in
E.coli. The purified tfdB protein appears to be active in vitro and work has
begun to assay the range of
compounds on which it can act. The
development of the purified enzyme

Reverse transcriptase PCR detects the product of the Tfd C

gene only after growth on 2,4-D.
as a single protein biosensor is

currently under consideration. Glucose 24-D

2 Direct detection of the third gene in
the catabolic pathway (tfdC) has
recently been achieved using the
partial gene sequence now available.
Like tfdA and tfdB, the gene activity
of tfdC is only detectable when the
organism is grown on 2,4-D. RNA
extracted from glucose grown
bacteria has barely detectable levels

of RNA (see figure). The time of & TiC gene

induction of the pathway is now oy
under investigation, as is the

extension of the current tfdC coding

sequence to allow isolation of the

complete coding region. An agarose gel analysis of the products of RT-PCR

using primers TfdC. Samples labelled "Glucose" and
"2,4-D" represent a dilution series of RNA extracted
from RASC bacteria grown for 24 hrs on 2mM of
glucose or 2,4-D respectively.
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CEH NETWORKS

CEH is also supporting internal networks to encourage integration in key
technological and scientific areas. The technology networks tend to bring
together and support activities generic to a research organisation, such as
instrumentation, remote sensing and data. These are long-term activities. The
scientific networks have been established to address interdisciplinary research
questions, such as the oil network or wetlands research.

Each network is led by a senior scientist from CEH. The activities of selected

networks are given below.

I
tlt: ﬂgﬁ

New Liquid Chromatography -

Mass Spectrometer at Monks
Wood.

ANALYTICAL CHEMISTRY

Leader: Dr Neil Cape, ITE Edinburgh

Analytical chemistry underpins a wide range of environmental research in CEH.
In order to strengthen current activities CEH has commissioned an
independent assessment of the optimal strategy for management of the
network of laboratories across CEH.

The Analytical Chemistry Network was established in 1998 to ensure effective
communication between the analytical laboratories. It has produced an itemised
equipment register of all 'capital' analytical equipment in current use in CEH
and has provided advice to CEH management on the siting and purchase of
new analytical equipment.

The Network has discussed the transfer of samples and staff between
laboratories within CEH as a means of improving flexibility and efficiency. It has
also recommended the provision of funding to permit scientists within CEH to
travel between sites in order to develop or adapt novel
analytical techniques.

Members of the Network have had discussions with the
Royal Society of Chemistry in relation to their 'Scientific
Forward Look' for Environmental Chemistry, and intend to
develop this link.

In order to improve awareness of analytical expertise
available within CEH a web site is being developed (http://
www.ceh-nerc.ac.uk/Science/Analytical/Anachem.htm),
which will eventually include a register of equipment and
expertise for use by CEH staff and potential customers.
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CEH Data NETwoRK: THE CEH DATA CENTRES

Leader: Martin Lees, IH Wallingford

CEH manages two NERC Designated Data Centres (DDCs) - the
Environmental Information Centre (EIC, for terrestrial and freshwater
ecological data) and the National Water Archive (NWA, for hydrological data).
The DDCs have an obligation under the NERC Data Policy to provide access
to, and advice about, data in their subject area to both users and data
managers.

Ongoing data management for the CEH Science Programmes and the
involvement of the DDCs in Thematic Programmes (for example,
Environmental Diagnostics, URGENT, LOCAR) has reinforced the need for
safeguarding data and has endorsed the validity of the NERC data policy. This
year the main topics considered by the CEH Data Network managers have
been:

¢ Progress towards a single entry point system to all of NERC's metadata
through a common search protocol (Z39.50). This two-year project, funded
through the NERC SEEDCORN Programme, involves installing the relevant
servers and software into each DDC and making the links to the DDC
metadata catalogues or appropriate WWW pages.

¢ The submission of a bid to the Terrestrial and Freshwater Science & Tech-
nology Board for the strategic funding of data management and dissemina-
tion. A response is anticipated later in the year.

¢ Both CEH DDCs were examined by the Research Councils Internal Audit
Service in September 1998. The overall reports were very supportive,
endorsing the quality of stewardship the DDCs were providing.

¢ Progress towards a Memorandum of Understanding with the Environment
Agency of England and Wales for data transfer. This proposed MoU, initially
between the substantive parts of CEH, has been widened to include the
whole of NERC by the NERC Data Strategy Group. The MoU has a series
of objectives that would ensure easier reciprocal use of data and expertise,
without prejudicing the potential for income through licensing agreements.

Include And/Or Field Oparator Valus
122 |Any Field =] fConluins E |
®  Jor = |AnyField =] [Conteins =] |
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UK ARcric NETwork (UKAN)

Leader: Professor Steve Albon, ITE Banchory

UKAN (UK Arctic Network) was conceived at a meeting sponsored by
CEH last year. The impetus for the formation of the network was the lack of
interdisciplinary work on hydrological processes and their interactions with
ecological processes, given the fundamental control of water in all its forms on
Arctic environment dynamics. The meeting developed its main theme around
cryohydrology and identified the following issues as main areas of study:

@ the basic interactions between climate and environmental change and their
atmospheric feedbacks in the Arctic.

¢ the dynamics of pollutants in these Arctic environments.
¢ other human impacts in the Arctic.

4 the resilience of Arctic ecosystems to environmental change and the mainte-
nance of biodiversity.

Last year CEH initiated a project through its Integrating Fund on ‘Spatial
variability of interacting biological and hydrological processes in the Arctic’. This
three year project specifically aims to study the influence of spatial variation in
snow accumulation, spring melt, freeze-thaw disturbance and summer soil
moisture on vegetation composition and the distribution, diversity and
abundance of plants and soil arthropods. The data will be used to generate
models that predict the impact of climate change on ecological diversity.

The aim of the network is to promote greater awareness of opportunities for
UK scientists to undertake research in the Arctic. Although the initial topics
focused on ecological and hydrological topics, the network now aims to
broaden the scope of the environmental science covered by UKAN. This
should be helped by the fact that CEH and the British Antarctic Survey have
joined forces to identify and develop key areas of environmental science in the
Arctic.

Increasingly there is a need to work on interdisciplinary topics through
international co-operation. This should be facilitated through CEH
representation on bodies like the Man and Biosphere Northern Sciences
Network. For further information see:
http://www.dpc.dk/Sites/Secretariats/NSN.html

View at

Semmeldallen,
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CEH is déve!opmg
capabilities in wetland
research through a

number of new

initiatives

WETLANDS RESEARCH CO-ORDINATION GROUP

Leader: Dr Mike Acreman, IH Wallingford.

The CEH Wetlands Research Co-ordination Group is an informal pool of CEH
scientists with an interest in wetland research. The aims of the Group are to
facilitate the exchange of information between CEH wetland scientists, to
provide a forum for debate of research results, to establish a core team able to
undertake interdisciplinary wetland research and to stimulate new initiatives.

The Group held its second meeting on |9 November 1998, attended by 12
scientists. The morning was spent at Wicken Fen National Nature Reserve
discussing wetland science and management issues. In the afternoon a more
formal session was held to discuss current research and new initiatives, such as
research proposals to the CEH Integrating Fund and the establishment of a
national network of wetland monitoring sites.

Through activities of the Group, CEH has given wetland research a revitalised
high priority. This includes both basic science, to understand the fundamental
hydrological and ecological process and more applied work, to predict the
impacts of management practices, such as drainage and ditch water level
management. A important project entitled ‘Integrating wetland management,
catchment hydrology and ecosystem functions’ started this year funded through
the CEH Integrating Fund. The project is focusing on the River Brue catchment
in Somerset, especially on English Nature’s Tadham Moor SSSI, a wet grassland
floodplain, and on the nearby RSPB restored reed-bed at Ham Wall. At both
sites, state-of-the-art equipment has been installed to measure hydrological
processes including the variation in evaporation rate with plant phenology.

CEH is now planning significant further investment in wetland science through
establishment of a wetland research facility. This will involve £50,000 of
infrastructure to take more detailed measurements of ecological and
hydrological processes, allowing the work to be expanded into areas, such as
defining the carbon balance of a wetland. The facility will be one of the flagships
in the network of wetlands sites being developed as a bid to the Research
Councils Jeint Infrastructure Fund entitled “SUNDEW — Scientific
Understanding from a Node of Diverse English Wetlands”.

Other collaborative wetland projects are being developed with University
partners to maximise use of the facility by the wider research community.
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MEASURING OUR PERFORMANCE

CEH collects a wide range of indicators that are used to assess the performance of the Centre and how it contributes
to the NERC mission. In turn, these Centre-wide indicators form a suite of corporate output and performance
measures that feed into NERC’s annual report to the Office of Science and Technology.

The output measures collected by CEH are both qualitative and quantitative and are directly related to NERC’s Strategic
Aims:

KNOWLEDGE

measures of scientific output and contributions to scientific knowledge, e.g.
publications and commissioned research reports

books written and edited

joint authored publications, networks, joint projects

scientific achievements and highlights

PEOPLE

education and training, e.g.
university links

students supported

grants refereed,

lectures and workshops given

DATA

data management in the designated Data Centres, e.g.
activity and expenditure on data stewardship

data supplied to the academic community

major datasets published

ADVICE

independent advice to the user community, e.g.
contribution to government consultations
membership of decision-making committees

FACILITIES

specialist facilities supporting UK environmental science

PARTNERSHIP

technology development and knowledge transfer, e.g.
joint contracts with government and industry

new hardware, software and techniques developed,
licence agreements

spin-out companies

COMMUNICATION

public understanding of science, e.g.
media appearances

newspaper articles

general publications

The 8 Strategic Aims enable NERC to deliver its mission. A brief rationale for each Strategic Aim and the CEH
contribution is quantified overleaf.
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CEH’s ConTriBUTION TO NERC OBJECTIVES AND STRATEGIC AIMS

KNOWLEDGE

Support high quality research and technology and maintain long-term capability; Understand and predict the
environment, natural resources and their response to change;

447 scientists, including |13 Individual Merit Promotions
highest percentage of refereed publications for NERC Centre / Surveys
516 refereed publications (IS listed)

74 refereed publications (non-ISI listed)

I8 books written

9 books edited

130 book chapters

46| Commissioned Research reports

30% publications have external collaborators

staff expertise in |2 major scientific specialities

73% of scientific papers are refereed

L R K 2B 2R 2R 2R K 2% 2R 2R 2

PEOPLE

Foster the health and vitality of the UK environmental science skills base through education, training and career
development;

73 universities have formal links with CEH

20 members of CEH are visiting professors

142 PhDs supervised

67 CEH staff acted as external examiners

|92 students are hosted by CEH

400 lectures were given by CEH staff during the year

91 universities are partners in collaborative research projects

L 2R 2K 2R 3K 2B 2N J

DATA

Collect, manage and supply environmental data and provide information to meet the needs of users;

CEH manages 2 NERC Designated Data Centres

CEH manages the Culture Collection of Algae and Protozoa (CCAP)

9 new data-sets published

4 NERC Thematic Data Programmes managed by CEH

2 representatives on the NERC Data Committee

CEH curates many long term environmental data sets of national and international importance
CEH manages the Environmental Change Network involving 14 partners

L 2R 2R S R IR 3N 2

Apvice

Provide objective, independent expert scientific advice and information to underpin national and international policy and
sustainable growth;

4 provided evidence to 2 Parliamentary select committees

¢ |2 inputs to Departmental consultation documents

¢ 4 inputs to Ministerial briefings

¢ CEH representatives sit on 34 government and public sector scientific committees ( Appendix 6)
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FACILITIES

Provide specialist scientific facilities and services to meet the needs of UK environmental sciences;

¢ 10 laboratories in different biogeographical zones

¢ dedicated analytical biological, chemical, microbiological laboratories
4 CEH hosts NERC's Stable Isotope Facility

¢ Contributes to monitoring 7 Environmental Change Network sites
¢ 2 Earth Observation Units

¢ 5 experimental catchments

¢ | fluvarium

PARTNERSHIP

Work in partnership with users and other science suppliers and promote effective knowledge transfer;

¢ 60 jointly funded projects with industry

# 84 private sector research contracts

¢ 69 EU research projects ongoing

¢ |10 UK Government Department / Agency contracts
¢ 4 LINK Projects

¢ |82 licence agreements

¢ | spin-off company

¢ 2 new patents filed

4 3 NERC Thematic Programmes managed
COMMUNICATION

Encourage public understanding of environmental issues and the role of science;

¢ 225 general publications
¢ 70 media appearances

¢ CEH scientists actively participate in many PUS activities in schools and for the general public. Time involved is

approximately |'» man years.

EFFICIENCY

Ensure openness, accountability and value for money in the delivery of the NERC mission;

¢ lowest Science Budget cost per refereed publication for NERC Centre / Survey (£15k)
4 4 independent Programme Review Groups
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PUBLICATIONS

Measuring scientific output in terms of numbers of publications and
commissioned research reports is a well-established statistic in research
organisations. The CEH Institutes have a long reputation for scientific
excellence and for a high level of output in the scientific literature, whilst
concurrently maintaining a high user focus, as shown by the number of
commissioned research reports. The rising trend in output for the component
Institutes of CEH over the last |2 years is shown in Figure |.
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As described earlier in the report, CEH now presents its science through the
|0 Science Programmes. Publication data is also collected for each individual
Programme. These data are used by CEH to determine how each programme
contributes to the scientific knowledge base and its relevance to customers.
Figure 2 shows the publication output (peer-reviewed publications and

commissioned research reports) for 1998.

The publication data are also used to determine the cost per paper, which
provides a measure of the cost effectiveness of the both the Programmes and
the whole organisation. When considering cost per refereed publication, CEH
is the most cost effective part of NERC*. This cost effectiveness is even more
marked when commissioned research reports are added into the equation.
This latter figure clearly demonstrates the ability of CEH to add value to its
Science Budget allocation (Core Strategic funding) from external sources

(Figure 3).

* source: NERC Handbook of Output and Performance Measures 1998/9.
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INFLUENCE

The level and range of scientific expertise held within CEH and its component
Institutes is highly regarded throughout the world. CEH has an impressive
number of award-winning scientists. In 1997/8, the following prizes and
accolades were awarded:

Professor | Newton,  OBE for services to avian science: Emeritus Leverhulme Fellowship, awarded by the Leverhulme Trust
Professor M Harris, ~ Tucker Medal, for services to ornithology, awarded by the British Trust for Ornithology
Professor N Webb,  DSc (University of Wales)

Dr P Armitage, DSc (University of London)

Dr ] Roberts, DSc (University of Wales)

Professor D Fowler, Fellow of the Royal Society of Edinburgh
Dr R Leakey, DSc (University of Wales)

Dr ) Thomas, British Council Alliance Award

Individual Merit Promotion Awards

Dr | Goss-Gustard, ITE Furzebrook (IMP 5)
Professor B Possee,  IVEM (IMP 6)

Dr A Dawson, ITE Monks Wood (IMP 6)
Professor D Fowler, ITE Edinburgh (IMP 5)

CEH has been active in improving its links with universities over the last few
years and now has formal agreements with 19 universities, which include
several Memoranda of Understanding. The success of this policy is
demonstrated by the high level of papers written with joint academic authors,
both in the UK and overseas, which is continuing to rise. The Centre plays a
wide role in the international environmental science arena and its scientists are
involved in most of the major international science programmes.

CEH has extensive collaboration with government and industry. Several
examples have already been cited, such as the Flood Estimation Handbook and
the new spin-out company, Evolutec Ltd. CEH also has considerable influence
on many national and international decision-making committees (Appendix 6)
and plays an important role in providing scientific advice to policy makers in
government.

52

i
i








