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Integrated observing systems for joined-
up decision-making at local, national and 
international scales.

Context
We live in a complex world where decisions 
made in any one place or at any one time may 
have wide-ranging and long-term effects on the 
environment, and implications for sustainable 
development. Decision makers must consider  
the multiple socio-economic outcomes that may 
result from a range of management options 
or ‘what-if’ scenarios. This requires access to 
robust evidence drawn from extensive data on 
the changing state of the environment. To meet 
these demanding requirements our monitoring 
and observation systems need to evolve into 
a more cost-effective, multi-scale observing 
system that enables integrated approaches 
to the management of natural resources.

Our Research
Our new developments in Monitoring and 
Observation Systems capability will build on 
CEH’s pedigree in world-leading long-term, 
large-scale survey and monitoring. 
These activities already underpin many 
areas of research across CEH and support 
decision-making at local, national and 
international levels. 

Our evidence on the trends, causes and 
consequences of change in ecosystems, 
landscapes and catchments has been used by 
UK and European governments to report on 
environmental change. The government policies 

and strategies informed by this evidence will 
help maintain the life sustaining systems of the 
biosphere for the benefit of all.

Our aim now is to support the green economy 
by creating a flexible, long-term, UK surveillance 
system. This will combine the best of our existing 
hydrological, biogeochemical, and ecological 
observations and will be linked with models 
and tools to detect and understand change and 
help decision-makers assess policy and resource 
management options.  

To achieve this, we will work with other UK 
and international data providers and data 
users and make use of existing capabilities, 
wherever possible. However, we will also 
explore new approaches to measurement, 
analysis, up-scaling, down-scaling and 
modelling of whole ecosystems and landscapes. 

This will enable us to:

 � detect, quantify and interpret change 
and help decision-makers assess policy 
and resource management options 
by quantifying environmental change 
and its socio-economic impacts.

 � deal with cross-sectoral issues by 
distinguishing between the effects of 
multiple drivers on multiple ecosystem 
services in complex landscapes.

 � respond more rapidly to (unpredictable) 
future needs (e.g. as we have done in the 
past with issues such as volcanic ash, insect 
pollinators, drought impacts and ash dieback).

MONITORING & OBSERVATION SYSTEMS

biosphere-Atmosphere Interactions
Ecological Processes & Resilience
Environmental Informatics
Natural Capital
NaturalHazards
Pollution & Environmental Risk
Soil
Sustainable Land Management
Water ResourcesC
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Future Research Objectives

Science Excellence to Impact

Enhance capacity to meet 
the UK’s current needs for 
environmental data.

By 2019, we will have:

 � developed a holistic observational 
framework for soil, biogeochemistry, climate, 
hydrology and biodiversity, particularly 
in relation to the UK’s need for a system 
that can inform decisions affecting the 
sustainable use of natural capital and 
the delivery of ecosystem services.

 � improved the effectiveness of Monitoring & 
Observation Systems through:
i. new technologies, including sensor 

networks and molecular ecology. 
ii. wider use of citizen science.
iii. improved data harmonisation 

and inter-operability.

Detect key drivers of change 
in complex UK ecosystems 
and landscapes.

By 2019, we will have:

 � developed systems and analytical 
methods for linking multiple 
stressors to multiple outcomes.

 � identified the current drivers of 
change in UK ecosystems and 
landscapes and their interactions.

CENTRE FOR ECOLOGY & HYDROLOGY

<1980 <1990

1945: Surveillance monitoring of 
 UK lakes.

1964: Biological Records Centre 
 established.

1976: UK Butterfly Monitoring 
 Scheme established (UKBMS).

1978: First Survey of the 
 GB Countryside.

1988: UK Acid Waters 
 Monitoring Network 
 established.

1993: Co-ordination of 
 multi-agency UK 
 Environmental 
 Change Network 
 begins.

2001: UK Acid Waters Monitoring Network 
 provides first evidence of 
 continental-scale organic carbon 
 increases in upland surface waters.

2003: Launch of the National Biodiversity 
 Network Gateway (NBN).

2007: CEH Carbon Catchments established.

2007: Fifth UK Countryside Survey and 
 third UK Land Cover Map (2010).

2009: Wider Countryside Butterfly Survey 
 (WCBS) element of the UKBMS.

2009: Countryside Survey identified trends in 
 the composition of plant and animal 
 communities and the physical 
 environment across the UK.

2000s

Develop systems for 
decision-makers.

By 2019, we will have:

 � an information system combining historical 
data, new observations and model outputs 
to provide:
i. indicators, trade-off visualisations 

and information products. 
ii. biodiversity offsetting tools for assessing 

development options.
 � decision-support tools to optimise delivery 

of ecosystem services whilst maintaining 
or re-creating sustainable landscapes.

Integrate observations and 
models to enable evidence-based 
forecasting and scenario testing.

By 2019, we will have:

 � developed a strategy for providing site-
specific observations for calibrating or 
validating models or products derived 
from remote sensing.

 � demonstrated how regional and 
site-specific models can be linked 
to assess the impact of larger scale 
environmental change at local scales.

 � combined data and models to enable 
stocks of natural capital and changes 
in ecosystem service provision to be 
mapped across Europe.

enquiries@ceh.ac.uk l www.ceh.ac.uk
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2011: CEH publishes the first comprehensive 
 carbon balance for a UK peatland.

 Countryside Survey and other CEH data 
 make major contributions to UK National 
 Ecosystem Assessment and Scottish Natural 
 Capital Asset Index.

2012: GB Non-Native Species Information 
 Portal published.

2013: CEH produces the Guide to Citizen Science 
 and report on ‘Understanding Citizen Science 
 and Environmental Monitoring’, for the UK 
 Environmental Monitoring Framework.

2013: Version 5 of the National Biodiversity Network 
 Gateway launched  - provides access to 90 million 
 records on 43,000 species from 164 organisations.

2013: CEH begins leading European COST Action 
 involving 29 countries to create “European 
 Information System for Alien Species” including 
 development of early warning and rapid response 
 systems.

  

2012: CEH terrestrial and freshwater monitoring 
 data underpin UK policy on rural air pollution 
 in the Review of Transboundary Air Pollution.

2012: CEH data underpin the Terrestrial Biodiversity 
 Climate Change Impacts Report Card 
 published by the Living with Environmental 
 Change Partnership.

2000s<2000<1980



Our Research cont’d. 
Within the next 5 years, we will develop a system 
that enables users to assess natural capital 
and ecosystem service delivery from terrestrial, 
freshwater and coastal landscapes in relation 
to environmental and sustainable development 
objectives. The resulting scientific knowledge 
and associated datasets will enable us to deliver 
information and decision support tools for 
an expanding business sector looking to gain 
economic benefits from greener approaches.

Partnerships 
To achieve our UK aim, we will work in bilateral 
and multi-lateral partnerships particularly with 
Defra, the devolved administrations and the 
environmental and conservation agencies. In the 
future, CEH will work increasingly through the UK 
Environmental Observation Framework (UKEOF), 
a partnership of public sector organisations that 
co-ordinates activities and maximises the value of 
UK environmental observations.

We will continue to make contributions to 
European and global initiatives aimed at 
integrating and improving the availability 
and inter-operability of data from observing 
systems through our work with the European 
Commission and the European Environment 
Agency. We will contribute to the Global Earth 
Observation System of Systems, particularly to 
those societal benefit areas addressing disasters, 
biodiversity, ecosystems, water, agriculture and 
energy.  We will lead an initiative to establish 
a global network of ecosystem observatories 
as part of the Global Biodiversity Observation 
Network (GEO BON).

Key interactions with other 
CEH Science Areas 
In particular we will work with:

 � Natural Capital – to develop an 
observation system to map stock and 
change of ecosystem services in the UK 
and Europe and assess the effects of land 
use and land management change on 
natural capital and ecosystem services. 

 � Ecological Processes & Resilience 
– to develop observation systems and 
analytical methods to map ecosystem 
degradation and resilience, and provide 
warning of environmental tipping points.

 � Sustainable Land Management 
– to link observations to data-based 
models for forecasting the impact 
of multiple stressors using scenarios, 
policy options or management 
options specified by stakeholders.

 � Environmental Informatics – to develop 
a robust data and information system 
combining our data and model outputs to 
provide indicators, trade-off visualisations, 
and information products.  
 
We will also engage with the environmental 
business sector to help bring data products 
and tools to market and extend their 
impact (e.g. biodiversity or ecosystem 
service offsetting tools, decision-support 
tools for resource managers and policy).

Contact 
Science Area Lead 
Monitoring & Observation Systems

Terry Parr.  twp@ceh.ac.uk

Business Development Manager
Joanne Chamberlain.  joaamb@ceh.ac.uk

Science Coordinator
Anita Weatherby.  anita@ceh.ac.uk
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