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NCEO: To accelerate the delivery of world-class science by unlocking the full potential of Earth 

Observation to monitor, diagnose and predict climate and environmental changes, and to ensure 

that scientific advances translate into public good.
Director: 

Prof A OôNeill (Reading)

T3: Atmospheric composition: links to climate and pollution

T4: Synergistic use of remote sensing data for high resolution predictions

of hazardous weather, floods and water resources

EO informatics (Underpinning Theme)

T7: Data assimilation, treatment of uncertainty and observation impact (Cross Cutting Theme)

Leaders: Dr B Kerridge (RAL)
Prof M Chipperfield (Leeds)

To use new EO data to quantify changes in the mass balance of the cryosphere 
and to develop new models to represent the relevant processes in coupled climate 

prediction models.

Leader: Dr S Laxon (UCL)

To use global satellite measurements of the Earthôs surface and volcanic gas 
emissions to advance knowledge of processes responsible for earthquakes, 

tsunamis and volcanoes, and to develop better warning systems.

Leader: Prof B Parsons (Oxford)

To develop the theory of data assimilation, including methods to treat data and 
model uncertainty, to underpin applications in NCEO and partner agencies.

Leader: Prof I Roulstone (Surrey)

To exploit  new data handling technologies, such as e-Science, in order to make EO 
data and derived products from multiple sources more readily accessible, and to ensure  

that they are preserved in line with NERC policy.

Leaders: Dr B Lawrence (RAL)

To use high-resolution models and EO data to understand the processes governing 
storms and floods and to improve capability to forecast them. 

Leaders: Prof R Gurney (Reading)
Dr S Dance (Reading)

T2: Monitoring, diagnosis and prediction of the global C-cycle 

Leaders: Prof S Quegan (Sheffield)
Dr N Hardman-Mountford(PML)

To understand the feedbacks between physical and biological processes 
involving the carbon cycle, in order to predict changes in carbon fluxes at the 

Earthôs surface.

T5: Cryosphere and polar oceans 

T1: EO for climate diagnosis and prediction (Integrating Theme)

Leaders: Prof K Haines (Reading)
Dr S Laxon (UCL)

Prof P Cox (Exeter)

To exploit EO to improve national capability for climate prediction over timescales 
from months to decades.

By developing an integrated approach to the analysis of satellite measurements, 
to provide new information on atmospheric composition and aerosols for air-

pollution forecasting and testing climate models.

T6: Dynamic Earth and  geo-hazards

Graduate training and the wider EO programme

ÅGraduate training programme
ÅPost launch support

ÅMission support
ÅKnowledge transfer

Leader: Prof A OôNeill (Reading)
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NCEO Mission and Objectives 
Earth Observations (EO) from space and aircraft, integrated with ground-based measurement systems 

and synthesised with computer models, are revolutionising our understanding of how the Earth 

system works. An EO-based integrated Earth Information System, rooted in first-class science, will be 

a resource of paramount importance for responding to the threats of climate and environmental 

changes. Major involvement in the development of such a system will place the UK in a strong 

position to exploit far-reaching benefits for science, society, the economy and international relations. 

 

The principal science objective in the new NERC strategy (2007-ƖƔƕƖȺɯÐÚȯɯɁ4*ɯÛÖɯÓÌÈËɯÛÏÌɯÞÖÙÓËɯÐÕɯÛÏÌɯ

predictÐÖÕɯÖÍɯÛÏÌɯÙÌÎÐÖÕÈÓɯÈÕËɯÓÖÊÈÓɯÐÔ×ÈÊÛÚɯÖÍɯÌÕÝÐÙÖÕÔÌÕÛÈÓɯÊÏÈÕÎÌɯÍÙÖÔɯÔÖÕÛÏÚɯÛÖɯËÌÊÈËÌÚɂȭɯɯThis 

kind of prediction is not credible unless we master the highly challenging task of synthesising the full 

range of EO data with coupled numerical models of the Earth system. The NCEO will take on that 

multi-faceted challenge.  

 

To meet these objectives, the NCEO will undertake an integrated, strategic programme of work 

extending the significant scientific gains from the NERC EO Centres of Excellence programme and 

permeating the benefits of EO into the wider NERC research community and beyond.  The NCEO will 

also produce and make accessible well calibrated and validated EO datasets of value to the wider 

science community and provide training to equip post-graduates to use these data.  NCEO will 

ÊÈ×ÐÛÈÓÐÚÌɯÖÕɯ4*ɀÚɯÐÕÝÌÚÛÔÌÕÛɯÐÕɯÚÈÛÌÓÓÐÛÌɯÖÉÚÌÙÝÈÛÐÖÕÚȭɯ$2 ɯÈÕËɯ$4,$32 3ɯÈÙÌɯÚÊÏÌËÜÓÌËɯÛÖɯÓÈÜÕÊÏɯ

17 EO satellites between now and 2016 with significant UK and international investment. The NCEO 

will help maximise the usefulness of these missions and work with the wider NERC EO community to 

support the effective selection and definition of future observing systems. 

This overarching document overviews a proposal to fund the -"$.ɀÚɯÍÐÙÚÛɯÍÐÝÌ-year period, beginning 

in April 2008. It provides the context for and outline of the 7 NCEO science themes, which are detailed 

in accompanying documents. The overall programme defined in the proposal involves over 100 co-

investigators from 26 universities and research establishments, providing an unprecedented level of 

collaboration and integration.  

NCEO Mission  

To accelerate the delivery of world -class science by unlocking the full potential of 

Earth Observation to monitor, di agnose and predict climate and environmental  

changes, and to ensure that scientific advances translate into public good.  

NCEO Objectives  

× To exploit the potential of EO to deliver world  class science for quantification 

ÈÕËɯÐÕÛÌÎÙÈÛÐÖÕɯÖÍɯÊÙÐÛÐÊÈÓɯ$ÈÙÛÏɯÚàÚÛÌÔɯ×ÙÖÊÌÚÚÌÚɯÐÕɯÓÐÕÌɯÞÐÛÏɯ-$1"ɀÚɯ×ÙÐÖÙÐÛÐÌÚȭɯ

In particular, to use EO to test models for environmental and climate prediction 

and hence narrow uncertainty and improve the quality of  scientific evidence.  

× To overcome the challenging scientific, technical and organisational issue s 

required to exploit EO.  

× To broaden the use of EO by the science community and build an in -depth, 

national science and technology capability that will place th e UK in the forefront 

of EO exploitation . 

× To provide reliable information and tools that will enable government, business 

and citizens to manage the environment wisely and predict how it will change.  
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1. Background and Rationale for the NCEO  

Increasing pressures on natural resources and global climate are very high on the international scientific 

and political agendas, and will remain so for decades to come. We face the following interlocked 

challenges: 

× Climate change. 

× Environmental degradation, sustainability and loss of biodiversity. 

× Increasing demand for resources. 

× Societal vulnerability, which is severe in many parts of the world.  

The UK aspires to international leadership on environmental and related issues such as these (Prime 

,ÐÕÐÚÛÌÙɀÚɯÚ×ÌÌÊÏȮɯ+ÖÕËÖÕȮɯƕƘɯ2Ì×ÛÌÔÉÌÙɯƖƔƔƘȺȭɯ4*ɯ3ÙÌÈÚÜÙàɯÏÈÚɯÐËÌÕÛÐÍÐÌËɯÈɯÙÌÓÈÛÌËɯ×ÖÓÐÊàɯÊÏÈÓÓÌÕÎÌɯÍÖÙɯ

ÐÛÚɯ"ÖÔ×ÙÌÏÌÕÚÐÝÌɯ2×ÌÕËÐÕÎɯ1ÌÝÐÌÞɯȹƖƔƔƛȺȯɯɁÐÕÊÙÌÈÚÐÕÎɯ×ÙÌÚÚÜÙÌÚɯÖn our natural resources and global 

climate from rapid economic and population growth in the developing world and sustained demand for 

ÍÖÚÚÐÓɯÍÜÌÓÚɯÐÕɯÈËÝÈÕÊÌËɯÌÊÖÕÖÔÐÌÚȭɂɯ3ÖɯÙÌÚ×ÖÕËɯÛÖɯÛÏÐÚɯÊÏÈÓÓÌÕÎÌȮɯÈɯÊÙÖÚÚ-Research Council programme, 

Ɂ+ÐÝÐÕÎɯÞÐÛÏɯ$ÕÝÐÙÖÕÔÌÕÛÈÓɯ"ÏÈÕÎÌɂɯÐÚɯÉÌÐÕÎɯÚÌÛɯÜ×ȮɯÛÖɯÉÌɯÓÌËɯÉàɯÛÏÌɯ-$1"ȭɯ"ÓÐÔÈÛÌɯÊÏÈÕÎÌɯÐÚɯits top 

priority.  

1.1 The value of Earth Observation from space  

The scientific issues involved with climate and environmental changes are global, complex and 

interconnected. The new NERC strategy promises scientific breakthroughs, which will allow governments, 

business and individuals to make informed decisions about how to reduce pressures on the environment 

and to live with the consequences of unavoidable change. The scientific challenges can only be addressed 

effectively if observations, basic understanding of Earth system processes and computer models are 

brought together. EO satellites are an integrating technology offering the following key advantages: 

× They give global information with regional detail.  

× They are repetitive and consistent, allowing temporal and spatial patterns to be identified, and for 

measurement errors to be more easily characterised.  

× They give near simultaneous measurements of many different parameters, allowing the state of the 

complete, multi-component system to be diagnosed and inter-relationships identified.  

× They can be delivered quickly, giving timely information on environmental threats and allowing 

assimilation into operational environmental models, e.g. for weather prediction. 

The following diagram shows some of the key questions about the Earth system that we shall address. 

Models alone cannot answer any of these questions with confidence. Models with EO can.  
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What are the main 

deficiencies with climate 

models, and how can 

we fix them?

How fast is the Arcticôs ice cover disappearing 

and will it soon be ice free?

How strong are the natural sources 

and sinks of CO2 and could the 

sinks become sources, making 

climate change worse?

Where is air pollution

coming from and will

climate change make

its health effects worse?
Why do forecasts of 

damaging storms and floods 

go wrong, and how can we 

make them better?

How has the Atlantic
circulation varied during past decades
and is there any sign of a slowdown ?

How fast is sea level 

rising around the world?

Where are stresses and strains in 

the Earth's crust building up, and 

can we forewarn of earthquakes, 

volcanic eruptions and tsunamis?

 

1.2 The challeng e of exploitation  

The challenge of using EO measurements to derive scientific and societal benefits is wide-ranging and 

multi-faceted: the properties of the measurements and their errors must be characterised;  deep 

understanding of the geophysical meaning of the measurements is needed; imaginative new ways to learn 

about the Earth from space must be designed; instruments have to be combined synergistically; data 

assimilation techniques to bring measurements and models together must be formulated; the information 

from EO has to be related to the many other sources of information needed to learn about the environment; 

and we have to know the uncertainty in what we learn from this multi-layered combination of information 

if it is to be used to make sensible decisions. A cornerstone of the NCEO science strategy is that the best 

science will come by finding the most effective ways to combine models with data, with advanced 

techniques in data assimilation being the pervasive methodology. 

1.3 The distinctiveness of th e NCEO 

The pressing questions in climate and environmental science demand that skills be marshalled from a wide 

range of disciplines. This is what the NCEO will achieve.  It will bring together a large community of first-

class Earth system scientists with specialist skills: instrument specialists, scientists with expertise in all 

Earth system components, numerical modellers, experts in data processing and data assimilation, applied 

mathematicians, statisticians and computer scientists.  The focus on surmounting the barriers to the 

exploitation of EO from space, the multi-disciplinary breadth, the specific EO-related objectives of the 

science and the underpinning programmes make the NCEO unique, not only within the NERC context but 

internationally. 

1.4 Building o n previous NERC investments  

1.4.1 Centres of Excellence in Earth Observation  

NERC has long recognised the value of EO in environmental science. To achieve critical mass, NERC 

ÌÚÛÈÉÓÐÚÏÌËɯƛɯȹËÐÚÛÙÐÉÜÛÌËȺɯɁ"ÌÕÛÙÌÚɯÖÍɯ$ßÊÌÓÓÌÕÊÌɯÐÕɯ$ÈÙÛÏɯ.ÉÚÌÙÝÈÛÐÖÕɂȭɯ3ÏÌàɯÈÙÌȯ 

Environmental Systems Science Centre (ESSC) 

Data Assimilation Research Centre (DARC) 

Centre for Observation of Air Sea Interactions and 

Fluxes (CASIX) 

Centre for Terrestrial Carbon Dynamics (CTCD) 

Centre for Polar Observations and Modelling (CPOM) 

Climate and Land Surface Systems Interaction Centre 

(CLASSIC)) 

Centre for Observation and Modelling of Earthquakes 

and Tectonics (COMET) 
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Information about these centres is available at http://www.nerc.ac.uk/resss. Collectively they have an 

impressive track record.  Each was selected on the basis of peer review and subsequently audited in the EO 

Sector Review in 2006, which concluded that ɁȱÛÏÌɯ"ÌÕÛÙÌÚɯÖÍɯ$ßÊÌÓÓÌÕÊÌɯÈÙÌɯÈÕɯÌßÌÔ×ÓÈÙàȮɯÌÝÌÕɯÌÕÝÐÈÉÓÌɯ

initiative and their programmes of work are both scientifically and operationally effective. All seven were considered 

ÛÖɯÉÌɯÊÖÔ×ÓÌÛÌÓàɯÈÓÐÎÕÌËɯÞÐÛÏɯ-$1"ɀÚɯÏÐÎÏÌÚÛɯÚÊÐÌÕÊÌɯ×ÙÐÖÙÐÛÐÌÚȭȭȭɂ.  NCEO will build upon the success of these 

centres in a new, more integrated programme.  It will capitalise on the facilities, skill-base and international 

reputation of the centres. 

The creation, structure and programme of the NCEO comply with all the pertinent recommendations of 

the EO Sector Review (which had a wider remit than reviewing the Centres).  Creation of the NCEO was 

not envisaged in that Review, but the NCEO will implement its recommendations as summarised in Annex 

1. 

1.4.2 NERC EO services and facilities  

NERC supports a number of EO related services and facilities, including the Dundee satellite receiving 

station and the Airborne Remote Sensing facility. By identifying scientific priorities and by representation 

on management committees, the NCEO will provide strategic leadership for the evolution of these EO 

related facilities. 

1.4.3 ESA and other space agencies 

The UK must engage with international space agencies to acquire EO data.  NERC holds the budget 

ȹÈÙÖÜÕËɯȟƘƕ,ɯ×ÌÙɯÈÕÕÜÔȺɯÈÕËɯÙÌÚ×ÖÕÚÐÉÐÓÐÛàɯÍÖÙɯÛÏÌɯ4*ɯÊÖÕÛÙÐÉÜÛÐÖÕɯÛÖɯ$2 ɀÚɯ$ÈÙÛÏɯ.ÉÚÌÙÝÈÛÐÖÕɯ$ÕÝÌÓÖ×Ìɯ

Programmeȭɯ-$1"ɯÈÓÚÖɯÊÖÕÛÙÐÉÜÛÌÚɯÛÖɯ$2 ɀs Global Monitoring for Environment and Security programme. 

Nationally, the NCEO will be the driving force to maximise the scientific return on this investment and the 

attendant benefits for stakeholders. At international level, NCEO will provide a well articulated vision for 

the evolution of these programmes, and will be a prominent nucleus for European and wider international 

collaboration to exploit them.  

The UK also invests through the Met Office in the Eumetsat programme and has enjoyed very fruitful 

collaborations with NASA, through bilateral instrument development and collaborative research 

programmes. The NCEO will be keen to develop these relationships, as well as those with other space 

agencies, notably JAXA. In the longer term, NCEO will seek opportunities to collaborate with the 

developing EO programmes in Argentina, China and India.  

1.4.4 High -performance computing  

The two pillars of modern climate and environmental science are satellite technology and high-

performance computing.  Two developments will inevitably occur: EO data volumes will increase 

enormously as higher spectral, spatial and temporal resolution are sought; and computer power will 

continue to double every couple of years (teraflops now, petaflops soon), allowing the data to be integrated 

with ultra-high resolution models.  Along with other Research Councils, NERC has invested in a next 

generation, high-performance computer service, HECToR, operating initially at 60 teraflops from late 2007, 

and rising to 270 teraflops by late 2009.  Such power is in an entirely different league to that available to 

NERC scientists in the past, significantly extending -"$.ɀÚɯÚÊÐÌÕÛÐÍÐÊɯÈÔÉÐÛÐÖÕÚɯÈÕËɯÛÏÖÚÌɯÖÍɯÐÛÚɯ-$1"ɯ

collaborators, such as NCAS.  

1.4.5 Data centres and e-science programme 

NERC has well-established data centres that already archive EO data and products used by or resulting 

from NERC science activities, and an active e-Science programme. These will form a sound basis for 

supporting and facilitating NCEO science activities. 

http://www.nerc.ac.uk/resss
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2. Components of the NCEO P rogramme 

The NCEO programme has been targeted on areas of the NERC strategy where the scientific challenges of 

ÜÚÐÕÎɯ$.ɯÈÙÌɯÚÐÎÕÐÍÐÊÈÕÛɯȹÏÐÎÏɯɁÉÈÙÙÐÌÙɯÛÖɯÌÕÛÙàɂȺȮɯÉÜÛɯÞÏÌÙÌɯÛÏÌɯÚÊÐÌÕÛÐÍÐÊɯÈÕËɯÚÖÊÐÌÛÈÓɯÙÌÞÈÙËÚɯÈÙÌɯ

substantial.  It capitalises on the heritage of the EO Centres of Excellence, and tackles new challenges, 

where UK capabilities and new opportunities afforded by EO promise significant progress.  The 

programme comprises the following components: 

× 7 science themes (summarised in section 2.1 and detailed in accompanying full proposals). 

× A supporting EO Informatics theme (section 2.2 and accompanying full proposal). 

× A graduate training programme (section 2.4). 

× Developing, supporting and managing a wider NERC programme in EO, where capabilities, 

opportunities and priorities allow (section 2.5).  
 

Monitoring, diagnosis 

and prediction of the 

global carbon cycle

Atmospheric

composition: links 

to climate and 

pollution

Dynamic Earth 

and geo-hazards

Cryosphere and

polar oceans

Data assimilation, 

treatment of 

uncertainty 

and observation impact

(Cross Cutting Theme)

Graduate training

Capability and knowledge transfer

Mission Support Fund

EO for climate diagnosis

and prediction

(Integrating Theme)

Synergistic use of 

remote sensing data 

for high resolution 

predictions of 

hazardous weather, 

floods and water 

resources

EO informatics

(Underpinning Theme)

EO for climate 

diagnosis and 

prediction (Integrating 

Theme)

 

2.1 The science themes 

The scientific challenges presented by climate and environmental change are highly multi-disciplinary. The 

NCEO programme will adopt a cross-cutting, thematic structure to address high-priority, inter-related 

scientific challenges. Each theme involves a broad range of disciplinary knowledge and skill, and 

individual disciplines appear in more than one theme. Each theme has strong scientific or technical links 

with the others.  Besides the extensive disciplinary cross-cuts, two key components of the programme 

structure help tie it together. (1) An integrating theme, EO for Climate Diagnosis and Prediction, will 

channel effort throughout the programme (data sets, process studies) into improving the national 

(coupled) climate prediction model, the Unified Model. (2) A cross-cutting theme, Data Assimilation, 

Treatment of Uncertainty and Observation Impact, will provide theoretical underpinnings for model-data 

synthesis right across the programme.  
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2.1.1 Theme 1:  EO for climate d iagnosis and  prediction (Integrating Theme)  
 

Goal: To exploit EO to improve national capabi lity for climate 

prediction over timescales from months to decades  

Partners and beneficiaries:  NCAS, QUEST, NOCS, BAS, Met Office/Hadley Centre, 

ECMWF, Defra  
 

This theme promotes a broad and innovative approach to the use of EO for understanding and predicting 

climate change, including the creation of quality controlled data sets for monitoring and diagnosis. It 

draws strongly on work in the other NCEO themes, and brings together a unique blend of expertise in the 

disciplines of EO, global modelling and data assimilation, thereby integrating the NCEO, NCAS and 

Hadley Centre programmes. In each science area, data from major new missions such as Cloudsat, GOCE 

and Crysosat will be combined with existing data to provide a comprehensive description of recent 

changes in the climate system, which will be used to evaluate the Unified Model (UM) and to provide 

initial conditions and forcing fields for climate prediction experiments.  Stringent testing of the UM using 

EO within a data assimilation framework is the cornerstone of this theme. The focus is now shifting from 

the century timescale of scenario prediction employed by IPCC to detailed predictions of changes in 

ÙÌÎÐÖÕÈÓɯÊÓÐÔÈÛÌɯÖÝÌÙɯÛÏÌɯÕÌßÛɯÍÌÞɯËÌÊÈËÌÚȭɯ3ÏÌɯ×ÖÚÚÐÉÐÓÐÛàɯÖÍɯÙÌÈÊÏÐÕÎɯÜÕÚÛÈÉÓÌɯɁÛÐ××ÐÕÎɯ×ÖÐÕÛÚɂɯÐn the 

climate system, which could lead to rapid changes, demands that climate prediction models like the UM be 

tested much more stringently than hitherto.  Priorities in this theme include:  

× To compare the representation of the radiation budget, water vapour and clouds in the UM directly 

(and more accurately) with EO radiances from satellite instruments, e.g. GERB and Cloudsat, in 

order to make progress with one of the greatest challenges in climate modelling ɬ treatment of 

feedbacks involving the hydrological cycle.  

× To utilise new ocean measurements from space as well as in situ data, in a data assimilation system 

to generate climate quality reanalyses of the ocean to study decadal variability and fingerprint 

climate change signals, quantifying model error as a key by-product.  

× To develop data assimilation methodology in order to interface a wide range of EO data with , and 

thereby test, the JULES land-surface model, a component of the coupled UM. 

× To use Cryosat, measurements of sea-ice thickness to evaluate the UM representation of the coupled 

atmosphere-ocean-cryosphere system in the Arctic, a lynchpin of the whole climate system, which 

may become ice-free within a few decades.  

× To produce high-value EO data sets (with error estimates) for atmosphere, ocean, land and 

cryosphere components of the Earth system.  

The emphasis in this theme on high resolution modelling matches that in NCAS, and provides the 

foundation to develop the next generation coupled climate models in a national partnership involving 

NERC and the Met Office/Hadley Centre.  

2.1.2 Theme 2: Monitoring, diagnosis and prediction of the global C -cycle  
 

Goal: To understand the feedbacks between physical and 

biological processes involving the carbon cycle, in order 

to predict changes in carbon fluxes a ÛɯÛÏÌɯ$ÈÙÛÏɀÚɯÚÜÙÍÈÊÌ 

Partners and beneficiaries:  NCAS, QUEST, CEH, the Met Office/Hadley, NCOF, 

Environment Agency, Forestry Commission , Defra , WWF 
 

A crucial element of the Earth system is the carbon cycle, which is intimately coupled to greenhouse gas 

induced climate change, the water cycle, marine and land productivity and biodiversity. A key issue is to 

understand the feedbacks between physical and biological processes in the carbon cycle and climate, in 

order to predict future changes in carbon fluxes and dynamic carbon reservoirs. The main goal of the 
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theme is to quantify the global carbon budget, in regional detail, by combining space observations of 

surface processes with the next generation of atmospheric carbon measurements and ground-based 

measurements. In doing so, it fuses research on air-land and air-sea fluxes of carbon from several of the 

existing NERC EO centres.  Priorities in this theme include: 

× To combine, by data assimilation, ÚÈÛÌÓÓÐÛÌɯÔÌÈÚÜÙÌÔÌÕÛÚɯÖÍɯÛÏÌɯ$ÈÙÛÏɀÚɯÚÜÙÍÈÊÌɯÈÕËɯÈÛÔÖÚ×ÏÌÙe with 

bio-physical models of the land and ocean, in order to best quantify surfaces fluxes of carbon dioxide 

and methane and understand the processes that drive them. 

× To provide vastly improved quantification of the role played by fire in the Earth system. 

× To identify the relative weighting of the key processes affecting the carbon balance of the tropics, 

and in so doing provide strong support for the negotiations on the post-Kyoto Protocol reduced 

deforestation mechanism and the associated benefits for biodiversity. 

× To augment satellite data with extensive ground and aircraft data in integrated campaigns, utilizing 

radiation and transport models, (a) to provide complete tracking of carbon and water through land 

ecosystems into the atmosphere, (b) to test EO inversions and models, and c) to improve process 

descriptions and parameterisations in models. 

× To better quantify (with error budgets) the diverse contributions to global carbon dioxide fluxes, 

sources and sinks in the marine environment using 3D coupled ocean-ecosystem models and EO 

ocean colour for biogeochemical processes; SAR and altimetry for gas transfer and ice-edge 

processes; IR and microwave radiometry for sea-surface temperature and salinity. 

× To determine, in particular, the importance of shelf seas ɬ which have high biological productivity 

and hence strong draw down of CO2 ɬ and other CO2 ɁÏÖÛɯÚ×ÖÛÚɂɯÐÕɯhigh latitudes (Arctic and 

Antarctic), upwelling and convergent zones. 

× To help build a high-resolution global, regional and UK carbon monitoring system. 

This theme draws heavily on the modelling and data assimilation methodologies developed, respectively, 

in Theme 3 on atmospheric composition and Theme 7 on data assimilation, and provides a scientific 

foundation for related issues in Theme 1 on climate. 

2.1.3 Theme 3: Atm ospheric composition: links to c limate  and pollution  
 

Goal: By developing an integrated approach to the analysis of 

satellite measurements, to provide new information on 

atmospheric composition and aerosols for air -pollution 

forecasting and testing climate models  

Partners and beneficiaries:  NCAS, ECMWF, the Met Office/Hadley Centre, Defra  
 

Current understanding of the interactions between climate change and atmospheric composition (trace 

gases and aerosols) is subject to large uncertainties.   These include the extent to which climate change may 

exacerbate air pollution near the ground. The IPCC has recently identified these uncertainties as serious 

shortcomings, and a very high priority for future research. This appraisal is endorsed by the recent 

establishment of a major joint project on atmospheric chemistry and climate involving two international 

science programmes, the WCRP and the IGBP. The challenge for this theme is to use EO synergistically to 

provide new information to investigate processes which determine the atmospheric distributions of trace 

gases and aerosols in the troposphere and lower stratosphere, their links to climate and to pollution and air 

quality.  The class of EO instrumentation dedicated to measuring tropospheric composition is relatively 

new (within the past 5 years). While providing important new capabilities, they bring significant 

challenges of utilisation and interpretation, which will be tackled in this theme.  Priorities in this theme 

include:  
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× To use satellite observations synergistically in a new, integrated approach to provide data on trace 

gases and aerosol in the troposphere and lower stratosphere. 

× To improve quantitative understanding of their distributions and emissions and the representation 

of relevant processes in global chemistry-transport models by exploiting the new data.  

× To use the EO data to test stringently and systematically the UKCA coupled chemistry-climate 

model, accelerating the use of EO by scientists working in this field in the Hadley Centre.  

× To contribute to national and European initiatives to establish new operational applications for 

satellite data to monitor pollution and forecast air quality. 

This theme contributes to the development of national capability in climate prediction undertaken in the 

Theme 1, and develops the machinery of transport modelling for Theme 2 on the carbon cycle. 

2.1.4 Theme 4: Synergistic use of remote sensing data for high resolution 

predictions of hazardous weather, floods and water resources  

Goal: To improve o ur understanding of the physical and 

dynamic processes governing storms and floods and to 

develop capability to forecast these phenomena  

Partners and beneficiaries:  NCAS, FREE, Flood Risk Management Research 

Consortium, the Met Office, ECMWF, CEH, POL, th e EA 
 

Storms, floods and droughts have a major impact on everyday life around the world. An improved ability 

to forecast, quantify and manage meteorological and hydrological risks, as well as water resources, is 

essential to protect the public, property and infrastructure and to maintain a sustainable economy. This 

theme will tackle the multi-faceted challenge of improving methods to assimilate data from meteorological 

satellites and ground-based radar into high-resolution atmospheric models, in order to increase skill in 

forecasting hazardous weather. This theme will also use EO measurements of soil moisture, snow and 

flooding to develop the hydrological models for flood forecasting, working in partnership with operational 

agencies towards an end-to-end integrated forecasting capability.  Priorities in this theme include: 

× To develop data assimilation techniques to ingest in an optimal manner high-resolution satellite and 

ground-based measurements in high-resolution atmospheric models.  

× To utilise SMOS snow and flood extent measurements to improve models of flooding and water 

resources. 

× To prepare the science base to exploit forthcoming missions, such as GPM and Earthcare. 

This theme contributes to Theme 1 on climate and draws results from Theme 7 on data assimilation. 

2.1.5 Theme 5: Cryosphere and polar o ceans 
 

Goal: To use new EO data to quantify changes in the mass 

balance of the cryosphere and to develop new models to 

represent the relevant processes in coupled climate 

prediction models  

Partners and beneficiari es: BAS, NOCS, Met Office/Hadley Centre, Defra  
 

The strongest signals of climate change are found at high latitudes as a result of amplifying feedbacks 

involving the cryosphere. The coupled evolution of sea-ice and the ocean circulation remains a source of 

great uncertainty for predicting the global effects of climate change. The NERC strategy emphasises the 

need for more focus on polar regions. In particular the Arctic, which may become ice free in a matter of 

decades, is a primary focus of the International Polar Year (IPY). It is a region of great interest, because 

processes there involving sea ice, besides affecting local heat budgets, are strongly coupled to the rest of 
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the climate system via the ocean thermohaline circulation.  This theme will build oÕɯÛÏÌɯ4*ɀÚɯÓÌÈËÐÕÎɯÙÖÓÌɯ

in the application of EO data to quantify changes in the mass balance of the cryosphere.  Through key 

partnerships with BAS and NOCS, new calibrated EO data ɬ in particular, high-latitude altimetry, 

gravimetry and interferometry ɬ will be used to guide and to integrate the collection of in situ data for the 

cryosphere and oceans. New models and parameterisations will be developed for the key physical 

processes that control changes in the cryosphere. These models, tested stringently with new, calibrated EO 

data, will be used to determine the fluxes of fresh water and heat from the polar regions to the rest of the 

climate system.  Priorities in this theme include:  

× To use EO data from Cryosat to provide, for the first time, complete altimetric coverage of polar 

regions. 

× To use EO data from Cryosat, GRACE and GOCE to determine with unprecedented accuracy the 

absolute ocean circulation in the Arctic and the mass balance of ice sheets.  

× To use EO to bridge the different regional studies that will take place during the two years of IPY 

and to extend the legacy of the IPY into the future.  

× To build models and parameterisations of processes involving ice in the climate system, stringently 

tested with EO.  

This theme will provide Theme 1 on climate, and the Hadley Centre, with tested parameterisations for 

inclusion in the coupled UM.  

2.1.6 Theme 6: Dynamic Earth and geo-hazards 
 

Goal: To ÜÚÌɯÎÓÖÉÈÓɯÚÈÛÌÓÓÐÛÌɯÔÌÈÚÜÙÌÔÌÕÛÚɯÖÍɯÛÏÌɯ$ÈÙÛÏɀÚɯ

surface and volcanic gas emissions to advance knowledge 

of processes responsible for earthquakes, tsunamis and 

volcanoes, and to develop better warning systems  

Partners and beneficiaries:  BGS 
 

This theme aims to use EO, integrated with surface observations, to understand the processes underlying 

earthquakes and volcanoes, and with this knowledge assess and mitigate the related hazards.  Earthquakes 

and volcanoes, and related hazards like tsunami and landslides, are consequences of the motion of the 

$ÈÙÛÏɀÚɯÚÜÙÍÈÊÌɯ×ÓÈÛÌÚȮɯ×ÈÙÛɯÖÍɯÈɯÚàÚÛÌÔɯÖÍɯÊÖÕÝÌÊÛÐÖÕɯÐÕɯÛÏÌɯ$ÈÙÛÏɀÚɯÔÈntle driven by heat sources deep 

within its interior. Quantifying such hazards and identifying vital clues to the processes at work require a 

global approach to which EO is ideally suited. For example, EO provides the only way to measure globally 

the slow accumulation of crustal strain that will eventually be released in earthquakes. EO also enables us 

to look at past earthquake activity. These strands of information are essential in constructing regional 

models of faulting and crustal deformation for seismic hazard assessment and mitigation.  The exploitation 

of EO to test and develop models of volcanic processes, and to achieve a global watch on volcanic activity, 

are just becoming realisable goals. Integrated with surface observations, EO from space provides the basis 

for assessing the hazards posed by individual volcanoes. Recent InSAR meausurements show changing 

deformation at even apparently quiescent volcanoes that are often not monitored by other means.  

Priorities in this theme include: 

× To integrate InSAR measurements with seismology in order to provide detailed descriptions of what 

happens at depth on faults in earthquakes, and to construct regional models of faulting and crustal 

deformation for seismic hazard assessment and mitigation. 

× To use EO measurements of surface deformation, lava, tephra thermal radiation and gas and particle 

emissions in order to monitor volcanic activity, to understand the mechanisms and to assess the 

hazards posed by individual volcanoes.  

× To enhance EO techniques by removing environmental effects and orbital uncertainties that 

currently restrict the range of surface deformation that can be determined using InSAR. 
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× To utilise the enormous potential of the global network of GPS positioning instruments to provide 

an alternative source of seismological information, and to develop the capability to incorporate this 

information in a tsunami warning system.  

Studies of volcanism and volcanic gas emissions contribute to Theme 3 on atmospheric composition and 

thereby to Theme 1 on climate. The development of high-resolution water vapour models to correct InSAR 

measurements will draw on the expertise in Theme 4 on hazardous weather and in Theme 7 on data 

assimilation. 

2.1.7 Theme 7: Data assimilation, treatment of u ncertainty  and observation 

impact (Cross Cutting Theme)  
 

Goal: To develop the theory of data assimilation, including 

methods to treat data and model uncertainty, to underpin 

applications in NCEO and partner agencies  

Partners and beneficiaries:  Met Office/Hadley Centre, ECMWF, Defra  
 

EO data are distributed non-uniformly in space and time and have different kinds of errors.  Scientists and 

other users of such data need a quality-controlled, digital rendition of the real world on a regional or global 

grid for analysis and prediction. Data assimilation ɬ the technique of combining optimally information 

from models with diverse observations ɬ achieves this. It as a technique at the heart of weather and 

seasonal to decadal climate forecasting, and one of central importance for a variety of applications in the 

NCEO. Besides providing optimal estimates of the evolving state of a system, data assimilation generates 

statistics on observation-model mismatches, which enable flaws to be identified in both; it provides 

estimates of unknown parameters in models; and it facilitates quantitative analysis of the impact of 

proposed measurement systems before funds are committed.  Researchers will work as a team on different 

aspects of the theory of data assimilation relevant to applications in the NCEO, and thereby spread best 

practice between applications. They will support other themes by working on application models, and they 

will also build idealised models to analyse fundamental issues in data assimilation theory.  Such models 

will be a vital resource for training.  The team will engage the wider community of applied mathematicians 

and physicists. Priorities in this theme, are: 

× Assimilation of high-resolution EO data in high-resolution models, a challenge and opportunity 

which will increasingly by faced in the future. (Theme 4). 

× Assimilation of EO data in coupled models, e.g. of the atmosphere and ocean, a necessity for decadal 

climate prediction. (Themes 1, 2, 3, 4, 5). 

× Estimation of surface fluxes of trace gases, e.g. to attribute pollution. (Themes 2, 3). 

× Estimation of model parameters to improve representation of Earth system processes (Themes 1, 2). 

× Treatment of uncertainty to utilise information from models and data optimally (all themes). 

× Assessment of impact of observations using actual and synthetic data (OSSE). (Themes 2, 4). 

× Creation of a training programme in data assimilation, with web-based tools to support it.   
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2.2 EO informatics  (Underpinning Theme)  

Goal: To manage and provide access to existing and future 

Earth observation data collected  for or generated by 

NERC funded activities.  

Partners and beneficiaries:  Other NERC Data Centres, NCEO science themes, wider 

environmental science community using EO data  
 

The NERC Earth Observation Data Centre (NEODC) is one of the NERC Designated Data Centres, tasked 

with providing services to the NERC funded Earth Observation community to support the NERC Data 

Policy. As a constituent part of the National Centre for Earth Observation (NCEO), the NEODC will 

provide data management support both for NCEO participants and for the wider community of EO data 

users and NERC funded EO data providers. 

The programme of work will consist of six work packages delivered by staff employed by the Centre for 

Environmental Data Archival (CEDA) at the STFC Rutherford Appleton Laboratory, as follows:  

× Regular Data Acquisition. Datasets identified by the science support group, systems set up by the 

development group, carried out by the operations group, 

× Ad-Hoc Data Acquisition. Datasets identified and ingested by the science support group, with the 

possible software support from the development group, 

× Data Management. Active management and curation of data and associated information by the 

operations group, 

× Delivery Services. Maintenance and development of tools and systems for cataloguing and 

delivering data, by the development group, 

× Scientific Support. General science support for data users and providing help for data providers on 

formatting and documenting data for archival (from the science support group)along with query 

management (from the operations group). 

× Outreach and Management. Activities to publicise NEODC and NCEO data, and participation in 

international programmes (all appropriate staff), as well as NEODC management. 

2.3 Linking the themes to deliver the science  

The effectiveness of the NCEO will derive largely from the structure of the programme as an inter-linked, 

mutually supportive set of scientific activities. Scientific goals can therefore be reached which would elude 

a loose affiliation of thematic programmes. There are numerous links between the themes. Annex 2 

summarises them; the thematic proposals give more details. As one example of a linked chain, atmospheric 

composition measurements (Theme 3), together with data assimilation methodologies (Theme 7), give 

information on surface fluxes of greenhouse gases, which are used (Theme 2) to improve land-surface 

models and thereby climate prediction models (Theme 1). Data exchange and storage is facilitated by the 

EO informatics theme.  The necessity of such links between different areas of science is the chief rationale 

for forming the NCEO as the functional equivalent of a single centre.  

2.4 Graduate training programme  

The NCEO will run a vigorous, co-ordinated graduate training programme to help remedy the skills 

shortage limiting the exploitation of EO.  An open-door policy will be operated. Training and continuing 

support will be offered both to students affiliated to the NCEO (through tied studentships, or through the 

affiliation of their supervisors) and to unaffiliated students, national and international. The NCEO will 

foster joint training activities with other national programmes (e.g. NCAS) as well as with international 
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agencies (e.g. ESA, NASA). Funds will be reserved to give (partial) support to students at residential 

courses.  The main elements of the programme will be: 

× Supervision of PhD students by NCEO investigators. 

× PhD studentships to be placed strategically to foster collaboration with the wider EO community.   

× Co-ordinated training at MSc level, encouraging students to benefit from courses at other 

institutions, and proposing new courses for support by Research Councils.   

× An induction course for new students and researchers at the beginning of each academic year 

targeted at the needs of the cohort. 

× An annual summer school, with an evolving thematic emphasis (subsuming the highly successful 

Oxford/RAL Spring School).  Funds will be reserved for student bursaries.  

× A web-based, distance-learning system using simplified models developed in the programme (e.g. 

by students) to illustrate key concepts and methods, e.g. inverse methods in satellite sounding, data 

assimilation techniques, simplified Earth system models.  

× A Training Manager (who also offers computer support) to co-ordinate the training programme, to 

develop the web-based learning system, and to offer ongoing support to students in the use of EO 

and models.  

2.5 The wider NERC supported EO programme  

The funding from NERC for the NCEO is an amalgam of two current budgets: the budget for the existing 

$.ɯ"ÌÕÛÙÌÚɯÈÕËɯÈɯÉÜËÎÌÛɯËÌÚÐÎÕÈÛÌËɯÉàɯ-$1"ɯɁÛÏÌɯÞÐËÌÙɯ$.ɯ×ÙÖÎÙÈÔÔÌȭɂɯɯ3ÏÌɯÓÈÛÛÌÙɯÊÜÙÙÌÕÛÓàɯÊÖÔ×ÙÐÚÌÚɯ

funding lines for: (i) the NEODC, (ii) an enabling fund (e.g. to support calibration/validation of satellite 

instruments), and (iii) post-launch support (for satellite missions for which UK has a prime role). In 

addition, NERC centrally manages EO-related facilities in its Services and Facilities division, which are not 

supported by the above budgets.  For this wider programme, the following is proposed: 

× To broaden the concept and scope of the NEODC, enhancing its role in supporting both the scientific 

community and other interested parties (e.g. policy makers). Details are given in the accompanying 

proposal for the underpinning theme, EO Informatics.  

× To reserve funds, as part of an agreement with ESA, for post-launch support of Cryosat (scheduled 

for launch in 2008), for which the UK has the lead principal investigator (Prof Duncan Wingham). 

No other calls on the NCEO for post-launch support are envisaged during its five-year programme.  

× To ensure close interaction between the NCEO, the new NERC/DTI Centre for Earth Observation 

Instrumentation (CEOI) and the planned National Space Technology Programme, by offering a view 

on science priorities, and building a quantitative basis through OSSEs for instrument prioritisation. 

The planned cross-membership of advisory committees will facilitate this close interaction. 

× To have much tighter managerial links with EO-related assets in the Services and Facilities division 

(e.g. with the Airborne Remote Sensing Facility), in order to enhance their value in servicing 

scientific and user needs.  

Beyond these elements, a key objective is to reserve significant funds for mission support activities.  
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3. National and Internationa l Context  

3.1 Relationship with UK science programmes 

The NCEO programme involves partnerships with NERC Research Centres and Collaborative Centres that 

have complementary objectives. Two examples in brief: (1) NCAS is involved in building, with the Hadley 

Centre, the next generation climate model, and leaves to the NCEO the task of using data assimilation with 

EO to test the model stringently and to provide initial conditions for seasonal to decadal forecasts.  (2) The 

NERC Oceans 2025 programme is based largely on in situ measurements, and looks to the NCEO for 

complementary research based on EO from space. The NCEO will have a very close partnership with the 

Met Office/Hadley Centre to create, with NCAS and with other NERC programmes, a nationally integrated 

programme in weather and climate research and prediction.  Details of these and other examples of 

national collaborations are contained in the individual theme proposals. 

3.2 Fit to NE RC Strategy 

The NERC Strategy for 2007-2012, Next Generation Science for Planet Earth, comprises 7 science themes, 

and additional facets.  They are listed below, along with a summary of the relevant NCEO contribution.  

The proposed NCEO programme maps very strongly onto the NERC strategy. To strengthen the fit 

further, the potential to use EO in two additional science areas, related to biodiversity and to the use of 

natural resources, will be explored.  

Climate system (highest priority theme for NERC). An integrating theme of the NCEO science 

programme is EO for Climate Diagnosis and Prediction. It will use a wealth of satellite and ground-based 

measurements of the atmosphere, ocean, land and cryosphere to produce quality controlled global data 

sets for process studies, to increase understanding of components of the system and of the coupling 

between them, and to identify errors in the Unified Model (the model used nationally for climate studies 

and prediction).  Exciting new opportunities in EO will stimulate foci on climate feedbacks involving the 

carbon and hydrological cycles, decadal variability in the ocean circulation, water and energy budgets for 

the land, and on ice in polar regions, particularly in the Arctic.  

Earth system science.  This deals with the larger scale, broader aspects of the Earth system, for which EO 

from space is essential. Themes in the NCEO programme dealing with subsystems, e.g. the carbon cycle, 

feed into the integrating climate theme to give a complete system approach. Each NCEO theme is 

concerned with the driving influences and feedbacks on the Earth system at a global scale (physical, 

chemical and biological). Each seeks to improve process models, and thence the Unified Model, expressly 

ÛÖɯÉÜÐÓËɯÕÈÛÐÖÕÈÓɯÊÈ×ÈÉÐÓÐÛàɯÛÖɯÐÚÚÜÌɯɁ$ÈÙÛÏɯÚàÚÛÌÔɯÈÓÌÙÛÚɂɯÞÈÙÕÐÕÎɯÖÍɯ×ÖÚÚÐÉÓÌɯÈÉÙÜ×ÛɯÊÏÈÕÎÌȭɯɯ 

Forecasting and mitig ation of natural hazards.  NERC identifies the key challenge to be in the hydro-

meteorological area, with storms the highest priority hazard. NCEO has taken on this challenge by 

devoting a thematic work programme to the use of high-resolution satellite and radar data, allied to 

anticipated new satellite measurements of soil moisture, to improve predictions of high-impact weather 

and associated flooding. NCEO has also devoted a work programme to the other high-priority hazard 

identified by NERC: geo-hazards.  Innovative use of space-borne radars, positioning systems and gas 

sensors will be used to identify and monitor the build up of stress beneath ÛÏÌɯ$ÈÙÛÏɀÚɯÚÜÙÍÈÊÌɯand give 

forewarning of earthquakes, possible tsunamis, and volcanic eruptions worldwide.  

Environment al pollution and human health.  Atmospheric pollution, exacerbated by rising temperatures, 

is likely to increase the importance of air quality to human health. Intercontinental transport of air 

pollution will be an important factor.  A major component of the NCEO theme on atmospheric 

composition is devoted to synergistic use of multiple sensors in space to build capability to detect and 
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forecast atmospheric pollution. The other component of this theme is devoted to the closely related 

challenge of using EO to understand and model interactions of atmospheric chemistry and climate.  

Technologies:  The NERC strategy recognises both the importance of EO from space and the need for 

effective data and information management to enable EO to be exploited effectively.  The EO Informatics 

theme will use rapidly advancing computer technology ɬ including powerful systems like Google Earth ɬ 

to transform the way we work with EO data. We aim to place a wealth of national and international EO 

data archives within reach of a laptop, together with the tools to facilitate speedy data extraction and 

visualisation.  In the key technology area of space instrumentation, the NCEO will work closely with the 

NERC Centre of EO Instrumentation to stimulate the push-pull between space technology and 

environmental science.  

Biodiversity:  Biological diversity is a key to the resilience of biological system on land. It is affected 

strongly by ecosystem characteristics, salient changes in which (e.g. due to human action) can be detected 

and monitored from space. Two of the current NCEO themes ɬ the climate and carbon-cycle themes ɬ 

utilise EO to monitor, diagnose and predict land-surface processes that affect terrestrial ecosystems.  To 

promote a stronger link between such EO-based ecosystem studies and mainly ground-based studies of 

biodiversity, the NCEO will explore, with the wider community, the potential for a new programme, 

provisionally entitled Ecosystems and Biodiversity. 

Sustainable use of natural resources:  The element of this NERC theme for which EO is most directly 

relevant is the aim to develop new tools and techniques (e.g. EO-based metrics) to measure the range of 

environmental impacts from resource use, e.g. harvesting forests.  The main contribution of the proposed 

NCEO programme to this area is in the management of water resources (NCEO Theme 4 on hazardous 

ÞÌÈÛÏÌÙȺȭɯ3ÖɯÈÚÚÌÚÚɯÛÏÌɯ×ÖÛÌÕÛÐÈÓɯÛÖɯËÌÝÌÓÖ×ɯÈɯÉÙÖÈËÌÙɯɁ ecosystem servicesɂɯÊÖÕÛÙÐÉÜÛÐÖÕȮɯÛÏÌɯ-"$.ɯÞÐÓÓɯ

explore, with the wider community, the potential for a new programme, provisionally entitled Impacts of 

Use of Natural Resources.  

Fit to additional aspects of the NERC strategy:  

Implementation goal: create and support integrated 

research communities delivering world-leading 

environmental science and innovation 

NCEO integrates work of over 100 co-investigators at 

26 research bodies into a structured multi-disciplinary 

programme. 

Knowledge: scientific evidence for policy, knowledge 

transfer and stakeholder engagement, benefits from 

-$1"ɀÚɯËÈÛÈɯÈÕËɯÐÕÍÖÙÔÈÛÐÖÕɯÏÖÓËings. 

Evidence on climate and environmental change from  

EO monitoring and diagnosis. Strong focus on 

capability and knowledge exchange. Emphasis in EO 

Informatics theme on data dissemination. 

People: address training priorities, flexibility to meet 

stakeholder needs. 

High-priority and resources given to graduate 

training programme; management and financial plan 

to ensure responsiveness and flexibility. 

Science infrastructure: build flexible, responsive, 

adaptable  infrastructure. 

EO Informatics theme for adaptable, user friendly 

access to EO data and information. 

3.3 Contributions to international programmes 

Building on the strengths of national partnerships, the NCEO will contribute strongly to and seek a high 

profile in two major international science programmes: WCRP and IGBP. The multi-disciplinary breadth of 

the NCEO enables it to occupy extensive territory in both of these programmes. This will allow the NCEO 

and the national programme to benefit from wide-ranging collaborations under international umbrellas. 

The NCEO will contribute strongly to the goals of the recent ESA science strategy for EO. The NCEO will 

also seek to influence the agenda of and leverage funding from the European Framework Programme, and 

to strengthen European science by leading programmes that result in abiding partnerships.  NCEO science 

will contribute to several of the areas of societal benefit being addressed by GEO; NCEO skills and 

Ìß×ÌÙÛÐÚÌɯÞÐÓÓɯÉÌɯÔÈËÌɯÈÝÈÐÓÈÉÓÌɯÛÖɯÚÜ××ÖÙÛɯÛÏÌɯ4*ɀÚɯÐÕÛÌÙÈÊÛÐÖÕɯÞÐÛÏɯÉÖÛÏɯ&$.ɯÈÕËɯ&,$2ȭ 
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4. Capabil ity and Knowledge Transfer  

4.1 Objectives  

One of the primary objectives of the NCEO is to develop tools and techniques that make EO data useful to 

other scientists and to other government and commercial users.  The objective of the Capability and 

Knowledge Transfer component of the NCEO is to ensure that the capabilities developed in the 

programme can be put to practical use in a timely and cost effective manner.  

4.2 The NCEO stakeholder community  

The NCEO will serve a wide constituency of stakeholders both within the UK and internationally as shown 

below. These interactions show that NCEO will contribute to the full spectrum of EO applications from 

initial observation system design to providing environmental information to the general public. 

 

Met

Office

DfID

Defra

UNFCCC

IPCC

QUEST

IGOS

WCRP

IGBP
FP7 ECMWF

Hadley

Centre

THORPEX

NASA,

JAXA

etc

IPY

GEOSS

GMES

UK

SOLAS

NCAS

Oceans

2025

FCO

GMES

Sentinels

EOEP

CEOI DTI

Upstream

Industry

EUMETSAT

Mission

Planning

Policy

makers

Operational

bodies

Science

Community

Env
Agency

FREE

EPSRCNERC

Centres/

Surveys

E-science

NCOF

Forestry

Commission

WWF

Science

and

society

Forest

Research
Industry

N
a

ti
o

n
a

l
In

te
rn

a
ti

o
n

a
l

NCEO

End-to-end from photon counts to changing behaviour

NEODAAS

 

 

4.3 Organisation and m anagement of knowledge t ransfer  

The main thrust of knowledge transfer (KT) within the programme will be through the science themes, 

where participants have already developed close collaborations that have evolved to meet the needs of 

stakeholders.  In the NCEO these relationships will be strengthened within each theme and across the 

programme as a whole through the promulgation of best practice with the support of the core KT Manager 

specifically dedicated to coordination of KT within the programme. The KT Manager, will support 

scientists working in the themes to use appropriate mechanisms for KT and will also play a leading role in 

the preparation of bids for further KT funding to increase the overall size of the KT activity within the 

programme.  The central KT resources in the NCEO will also maintain the NCEO web site with up to date 

information on the programme and its results and disseminate a quarterly bulletin. 

The overall KT strategy will be informed by the NCEO Stakeholders Forum which will comprise 

representatives from government policy departments, operational agencies and industry and will act as a 
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catalyst for specific actions that can be executed by individual partners.  These actions will employ a 

variety of mechanisms as appropriate to the stakeholders needs, including: 

Preparation and p ublishing of datasets: In addition to papers, NCEO will output high-quality datasets 

made available via the NEODC (see EO Informatics Theme). 

Dedicated meetings : Dedicated meetings or conferences will be used to address topical issues,  where 

users are informed of recent research results and are able to provide feedback on their operational or policy 

needs in the future. 

Staff placements : Staff will be placed (full-time or part-time) in the Met Office, ECMWF and Defra (under 

NCEO management) to facilitate collaboration with the NCEO. The desirability of temporary staff 

placements with other agencies will be explored.  

Contract research: Where government or commercial users have specific requirements that require 

dedicated deliverables outside the science programme, contract research funding will be sought as the 

most appropriate funding mechanism. 

4.4 Stakeholder interaction  

4.4.1 Mission  planning  

The quantitative approach adopted by NCEO, and especially the focus on fusion of EO data with models, 

will provide a solid foundation to support the selection and definition of future EO Missions.  Models 

developed in NCEO will be applicable to Observing System Simulation Experiments (OSSE), which will 

allow the benefits of different overall mission scenarios to be established.  The theme on Data Assimilation, 

Uncertainty and Observation Impact will be at the forefront of promoting the use of OSSEs with ESA and 

other space agencies.  Future observing needs established in the NCEO will act as a catalyst for new sensor 

development, in the CEOI and in ESA. The NCEO will provide quantitative evidence to support UK 

mission priorities and to help industry prepare for future development programmes. NCEO scientists will 

continue their cooperation with UK industry in mission feasibility and Phase-A studies, and in providing 

science support for mission planning and development.  

4.4.2 Science community  

Investigators involved in the NCEO science themes already cooperate closely with their counterparts in 

other components of NERC science and with equivalent international programmes.  One of the core 

objectives of NCEO is to make EO data more accessible to the science community, and the work 

programmes of each of the themes involve strong, multi-institutional partnerships.   

4.4.3 Operational agencies 

The EO Centres studiously developed strong research collaborations with the operational weather and 

climate prediction centres, the Met Office and ECMWF, which use operational EO data extensively.  After 

many years experience, these collaborations work well. Sharing data, models and computing infrastructure 

has proven to be of great value for all parties. NCEO will continue to build on these solid foundations. 

With the Met Office/Hadley Centre, in particular, the NCEO aspires to develop joint research programmes, 

which will involve shared access (through appropriate channels) of computing and data resources. With 

the Environment Agency, pilot projects will be run examining integration of ÍÓÖÖËɯÞÈÙÕÐÕÎÚɯÐÕÛÖɯÛÏÌɯ$ ɀÚɯ

operational systems. These projects will form the basis for a wider engagement with the EA. 

Internationally, NCEO will collaborate with geological surveys on geo-hazards.  It will establish a dialogue 

with the EEA to identify the research that is needed to underpin future environmental monitoring using 

EO. 
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4.4.4 Downstream industry  

A key objective of the NCEO is to overcome the barriers to the effective use of EO. The spin-offs from the 

research programme (new techniques, models and data-handling tools) will be valuable to industry 

seeking to develop new services.  At a pre-competitive stage, NCEO will work with trade associations such 

as BARSC to make the latest advances in EO applications visible to industry. The NCEO will stimulate 

dialogue with individual companies to explore the potential for commercial spin-offs through appropriate 

commercial arrangements. 

4.4.5 Policy u sers 

Earth Observation is a vital tool in providing information for the development and monitoring of policies 

governing exploitation and protection of the environment, providing a unique source of global data for 

monitoring the status of the environment.  Defra will be an important stakeholder for the programme and 

is currently developing an EO strategy, which states that ɁDefra will be an intelligent customer for policy-

driven applications of Earth observation data and services and will be an active partner in developing national and 

international programmes that meet our needsȭɂ  The NCEO will support Defra in fulfilling this mission by 

identifying future EO capabilities that will meet its needs over the 5-10 year horizon. The NCEO will also 

respond to policy drivers where further research is required to make EO-based monitoring an effective 

policy tool.  Since EO can potentially serve a wide range of policy needs, it is planned to place the NCEO 

KT manager within Defra for periods of time to act as a conduit for Defra into the NCEO programme. 

4.4.6 Science and society  

EO data provides a powerful tool to support public understanding of the environment and the impact 

human beings have on it. High impact graphical results of NCEO research will be made available both 

through the general media and specific channels through press releases and targeted campaigns. The 

outreach sub-theme within EO Informatics theme will play a leading role in this effort, providing content 

to the National Space Centre and to the Science Museum, with a specific focus on data and evidence for 

climate change.  Work in that theme will continue the e-science initiatives aimed at maximising the use of 

popular portals such as Google Earth. The NCEO core KT team will also liaise with the NERC press office 

and with DefraɀÚ climate change communications team to provide EO-based evidence on policies affecting 

the general public. 

5. Management and Programme D elivery  

5.1 Management structure  

The NCEO builds on the successful experience gained in managing the precursor EO Centres, each of 

which is distributed amongst a number of UK universities and research institutions. Regular meetings and 

workshops, together with a well constructed management system, will enable the NCEO to operate as the 

functional equivalent of a single centre. The management structure has been developed to provide the 

necessary controls and communication mechanisms while ensuring that there is the flexibility to allow 

NCEO science to flourish. The structure will also allow stakeholders to engage effectively with the 

programme, and NERC to be confident that NCEO will deliver timely and cost-effective outcomes. The 

overall management structure of the NCEO, incorporating management, external advice and support 

functions is shown below. The main functions and reporting responsibilities are described in the following 

sections. 
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NCEO Board
including

NCEO Director

NCEO Management

NCEO Stakeholder

Forum

NCEO Science

Advisory

Committee

External Advice

Operational

Support

Programme

Manager

Contracts & finance

Training

KT

Administration

Support

NCEO THEMES

Science Integration

and Strategy Group

 
 

5.1.1 NCEO Director and Programme  Board 

The NCEO Director will have overall responsibility for setting the strategic direction of the NCEO and for 

managing and delivering its programme. The Director ÞÐÓÓɯÉÌɯ-$1"ɀÚɯ×ÙÐÔÈÙàɯ×ÖÐÕÛɯÖÍɯÊÖÕÛÈÊÛɯÐÕÛÖɯÛÏÌɯ

programme. The Director will report to NERC, annually on scientific and financial performance during the 

previous year and the planned work programme for the following year.  The Director will control the 

overall budget for the programme allocated by NERC, and recommend any changes in the balance of 

resources or spending profile to NERC management.  

The Director will Chair the NCEO Programme Board, comprising leaders of the science themes and 

additional co-opted members.  The inclusion of the theme leaders as members of the Programme Board is 

an essential element in ensuring the engagement of the individual science themes with each other.  The 

Programme Board will agree the science content of the programme and implementation plan, in the light 

of progress made in the work programme and inputs and advice from NERC, the Science Advisory 

Committee and the Stakeholder Forum. Co-opted members to the Programme Board will include the 

Chairs of the Science Advisory Committee and the Stakeholder Forum (see below) to ensure advice offered 

to NCEO from the wider scientific and stakeholder communities is taken into account.  A further co-opted 

member (a senior scientist in the NCEO) will have special responsibility for examining the overall 

integration of the programme and the exchange of results between themes.  

The Programme Board will meet three per year to monitor scientific progress against that expected in the 

work programme; to ensure scientific relationships between the themes and interfaces are optimised; to 

discuss resource planning and detailed programme issues, including an assessment of programme risks; 

and to ensure sensible coordination of knowledge transfer. 

5.1.2 Science Integration and Strategy Group  

The recognition that improved integration would lead to better science was an important factor in the 

decision to form the NCEO, rather than continuing with the existing EO Centres of Excellence. The Science 

Integration and Strategy Group (SISG) is a sub-set of the NCEO Board charged with strong cross-NCEO 

integration. The members of SISG are Robert Gurney, Barry Parsons and Shaun Quegan. They have agreed 

to take on additional cross-cutting responsibilities as NCEO Board members, over and above their 

responsibilities as Theme Leaders. These Board level responsibilities include: 

× Identifying synergies between tasks, stimulating scientific interaction and new activities between 

themes and monitoring progress  
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× Helping the Board to develop its strategy by recommending new collaborations, including those with 

other NERC programmes and centres, and more widely, both in the UK and internationally. 

× Overseeing cross-cutting activities including technology (eg interaction with space agencies, CEOI), 

data, high performance computing and training. 

The Science Integration and Strategy Group will be assisted by the Programme Manager to identify 

interactions between tasks and by the KT team to develop new collaborations  

5.1.3 NCEO Science Advisory Committee  

The Science Advisory Committee will provide ongoing peer review and independent scientific advice to 

the Director on the content of the science programme.  It will be led by an independent external Chair and 

will be composed of leading academics from the UK and international science community.  The main 

NERC Centres and programmes that the NCEO interacts with (NCAS, QUEST and Oceans 2025) will be 

invited onto the Committee at a senior level, as well as representatives from the research groups in key 

partner organisations. The Science Advisory Committee will meet annually to review scientific outputs and 

advise on scientific direction.  

5.1.4 NCEO Stakeholder Forum  

The Stakeholder Forum represents the leading users of the science programme and representatives of 

collaborating programmes and institutes.  It will include representatives from operational agencies and 

policy users such as the Met Office, ECMWF, Defra, the Environment Agency and the EEA.  It will also 

include representatives from both the space hardware and applications industries.  Each theme will be 

represented, along with the core NCEO KT coordinator (see below).  The day to day KT activities in the 

programme will be undertaken at the science theme level and the forum will support this activity by 

identifying specific needs, establishing overall KT priorities, monitoring the progress and success of KT 

activities and providing advice on best practice. The Stakeholder Forum will meet annually. 

5.1.5 Research Forum 

The Research Forum will have a close focus on scientific collaboration at the working level and will 

provide a practical mechanism for embedding the results of the NCEO in the wider NERC science 

programme.  Meetings of the forum will be organised around specific science themes and will give the 

opportunity for the presentation of science results, the coordination of future plans and the identification of 

requirements for new research. Science meetings organised through the Forum are targeted at the whole 

science community, not just NCEO members, with a goal of three meetings per year. 

5.1.6 Support  Team 

The Director will be supported by an operations team to ensure the smooth day-to-day running of the 

programme.  The team will cover contracts and financial management, training and high performance 

computing support, KT coordination, and day to day administration.  These functions together will 

accomplished by a small team reporting to the Director comprising: 

 

Programme Manager 3ÏÌɯ/ÙÖÎÙÈÔÔÌɯ,ÈÕÈÎÌÙɀÚɯ×ÙÐÔÌɯÙÌÚ×ÖÕÚÐÉÐÓÐÛÐÌÚɯÈÙÌɯÛÖȯɯ×ÙÌ×ÈÙÌɯÈÕËɯÜ×ËÈÛÌɯÛÏÌɯ

rolling implementation plan; maintain schedules of key tasks and deliverables; 

identify and monitor cross-programme dependencies; and provide general support 

and information for decision making by the NCEO Board. The Programme Manager 

will be responsible for preparing and distributing management information for the 

NCEO Board and Science Integration and Strategy Group. 
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Administrator 

 

The NCEO Administrator reports directly to the NCEO Director. Their prime 

responsibilities include: first point of contact on administrative matters; 

coordinating administrative support provided by participating Universities; liaising 

with the Finance Officer to ensure proper financial management and reporting to 

NERC; liaising with the University of Reading Contracts Officer to award sub-

contracts to research partners; coordinating the preparation of NCEO research 

proposals; liaising with personnel officers at participating institutions on 

recruitment of new staff. 

Contracts & Finance  The Contracts Officer function will be provided and funded by the University of 

Reading.  The Contracts Officer is responsible for establishing and maintaining the 

prime contract between the University and NERC as well as the sub-contracts for all 

the other institutions involved. The Finance Officer is responsible for establishing 

and monitoring budgets across the programme, for collating spend information to 

report against these budgets and for ensuring the accuracy and completeness of all 

cost claims to NERC. 

Knowledge Transfer Knowledge transfer is embedded in the NCEO themes but the criticality of this 

activity demands central coordination. It is envisaged that KT within the themes 

will be primarily scientific and directed towards specific thematic lines. The KT 

within the NCEO Directorate will aim to develop broader collaborations with 

commerce and government to transfer the benefits of NCEO from the science base 

into wider social and economic benefits. The KT Manager will develop an overall 

KT strategy for NCEO and will: 

¶ Identify the wide range of UK and international stakeholders who might 

benefit from NCEO research including policy makers, operational agencies 

and commerce 

¶ Discuss their specific interests in NCEO and identify mechanisms to 

respond to stakeholder interests by developing and implementing KT 

activities 

¶ Identify international programmes and activities where NCEO should be 

active (eg WCRP, IGBP, EU Framework, ICSU, ESA programmes, GMES, 

GEO etc), building relationships with potential partners. 

¶ Identify a network of national and international partners for collaboration 

and explore the scope of potential collaboration 

¶ Identify specific opportunities for collaboration, build collaboration teams 

both in UK and internationally, find funding streams for collaboration, 

develop collaboration agreements and manage the production of proposals. 

Training Manager and 

HPC support 

The post holder will co-ordinate the training programme and offer support to 

students in the use of EO and models. They will ensure that the NCEO programme 

as a whole has access to a consistent set of training materials and tools for use at 

postgraduate level.  A specific responsibility will be the development of a web-

based, distance-learning system using simplified models developed in the 

programme. This will be done in collaboration with other NERC funded 

programmes.  In the area of HPC, responsibilities will be to support the use of HPC 

by the NCEO, represent NCEO in the NERC HPC user forum, and coordinate and 

facilitate access for NCEO researchers to HPC resources in the Met. Office and 

ECMWF. 

 

5.1.7 Organisation within the themes  

The theme leaders will take overall responsibility for the delivery of the science programme and will report 

through the Programme Board to the Director.  Within each theme, one of the senior scientists within the 

NCEO will devote part of their time to the role of Research Coordinator, assisting the theme leaders with 
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the day to day scientific aspects of the theme programme, acting as an additional point of contact for 

NCEO and helping to support interactions with other themes.  The Research Coordinators will also 

coordinate KT within their theme liaising with the overall NCEO KT team.  

5.2 Contractual and financial m anagement 

For its first 5 year phase, the NCEO programme will be implemented via a contract to Reading University, 

which will manage sub-contracts with all the other participating entities.  This arrangement gives NERC a 

single point of administrative contact into the programme, and will facilitate efficient financial and 

performance reporting. This arrangement also allows for a more dynamic allocation of resources, in 

response to evolving priorities and external constraints.  

In the past, the EO Centres of Excellence were very successful in winning competitive funding to 

supplement their core funding, in several cases achieving 40-50% additional funding.  It is intended to 

continue to leverage NERC core funding in this way. We set the target of winning, as additional funding, at 

least 40% of the NCEO core science funding. Efforts will be targeted at the Framework Programme and 

ESA Invitations to Tender.  The core KT team will support and coordinate bids involving multiple NCEO 

participants. 

5.3 Risk management 

Taking measured risks is an essential concomitant of front-line research. Earth Observation research has 

particular risks associated with launch delays or instrument failures.  It is quite appropriate that the core 

funding associated with NCEO be used to support a risk profile that includes elements of high risk that 

might not be tenable under other funding regimes.  Each theme has identified its main risks, and given 

strategies for dealing with them. The NCEO Director and Programme Board will make risk evaluation a 

routine part of management meetings.  Flexibility of funding within the NCEO will be used to adjust the 

content and timetable of the programme should lack of EO data present a barrier to progress. 

5.4 Underpinning resources  

The research undertaken in NCEO requires two main types of resource to be successful, EO data and high 

performance computing.  EO data resources required by each of these themes are identified within each 

theme description.  These data are predominantly supplied by ESA, EUMETSAT and NASA under PI 

agreements with the NCEO scientists involved.  Hence there is a very low requirement for funds for 

commercial EO data. The main EO data sources to be exploited by each theme are summarised in Annex 3.  

Requirements for computing resources will be met from three sources:  

× An NCEO allocation ÖÕɯÛÏÌɯ1ÌÚÌÈÙÊÏɯ"ÖÜÕÊÐÓÚɀɯ'$"3ÖR facility, for which provision is being made 

by NERC. NCEO will form an HPC-consortium which will be coordinated by the Training and HPC 

Support Manager. Where software is used in common, NCEO will support access to HPC in 

partnership with other research consortia (e.g. with NCAS in the use of the Unified Model on 

HECToR). The NERC HPC steering group panel will be presented with an implementation plan. 

× Resources at institutions funded by NCEO or available to scientists by other means. 

× Through extensions of existing collaborations with the Met. Office and ECMWF to use those 

institutions facilities, which enables NCEO to exploit the full infrastructure of operational weather 

forecasting. This gives us a tremendous capability beyond that generally available to other academic 

research programmes exploiting EO. 
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6. Budget 

The total budget allocated by NERC for the proposed NCEO programme as described in this proposal is 

£36.851m. A breakdown of the funding between programme elements is provided in Annex 4. Within the 

programme, resource allocation has been made on the basis of: 

× An analysis of needs based on the NERC strategy. 

× The track record of the Centres of Excellence and current capability within the UK to undertake 

internationally competitive science. 

× The capacity in the UK to respond to emerging requirements. 

Annex 5 shows the distribution of researchers between themes and organisations.  The people and posts 

identified are those supported by the NCEO.  There are significant additional resources associated with 

each theme through externally funded programmes. 

 



 
 

Annex 1 

Annex  1. NCEO Response to EO Sector Review  
 

Sector review Recommendation  NCEO Response 

The Centres of Excellence need to 

improve their engagement with 

each other and with the wider EO 

community 

The NCEO consolidates the Centres into one distributed centre in a 

cohesive, multi-disciplinary, managed programme. New science 

programmes (e.g. in atmospheric composition) have brought in new 

investigators. An amount equivalent to about 20% of the NCEO 

science budget is uncommitted, and is targeted at collaborative 

projects with the wider community. NCEO data management tools 

and infrastructure are openly available, as is training. 

Future funding should be 

determined by a strategic analysis of 

requirements. 

The strategic analysis was made in the light of the new NERC 

strategy, and is embodied in this proposal.  

 

The structure should be changed to 

give clear lines of responsibility and 

accountability 

The appointment of an NCEO Director, and the management and 

reporting structure set out in section 5.1 achieves this clarity 

The EO strategy needs a longer term 

vision clarifying the balance 

between its different components.  

The NCEO programme clarifies the balance for the next 5 years 

between science programme, and other elements, as detailed in the 

financial tables.  

NERC should ensure that national 

capability in EO is sustained and 

that effective EO research and 

operational programme is 

supported. Relationships beyond 

NERC will be key to sustainability 

The NCEO will sustain and develop the national capability in EO. 

The NCEO has established close partnerships with several agencies 

such as the Met Office/Hadley Centre to build de facto national 

programmes. 

 

A UK consensus on priorities must 

be articulated strongly with 

European partners.  

 

The NCEO will be a loud voice in articulating priorities for new ESA 

missions, in developing with ESA a long-term strategy, and in 

ensuring that the European Commission positions funding to exploit 

EO for science and applications.   

 

Links should be established at 

management level to ensure all EO 

assets available to NERC, space-

borne and ground-based, are used 

effectively 

NERC controls important EO assets in Services and Facilities 

programme. These include the Airborne Research and Survey 

Facility. The NCEO Director will join a working group comprising 

the overall head of Services and Facilities, and heads of EO-related 

facilities.  This group will be represented on the NCEO Science 

Advisory Committee.  

 

A more strategic plan is needed to 

manage EO data, with attention to 

national and ESA arrangements.  

 

The NCEO EO Informatics theme (see associated papers) sets out a 

strategy and long term vision to use current and emerging 

technology to transform how we and our stakeholders work with 

diverse, distributed data.  
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Annex 2. Science Theme Interactions  
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Annex 3 

Annex 3. Satellite Data U tilis ation  
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Annex 4 

Annex 4. Resources Summary  
 

NCEO Theme  £k 

Theme 1: Climate 6,888 

Theme 2: Carbon 4,584 

Theme 3: Atmospheric Composition 3,080 

Theme 4: Hazardous Weather 2,375 

Theme 5: Cryosphere 2,970 

Theme 6: Dynamic Earth 3,517 

Theme 7: Data Assimilation 1,760 

Theme 8: EO Informatics 2,000 

Wider EO investments   

Post launch support 1,100 

Centre for EO Instrumentation 3,300 

Mission Support 2,700 

Directorate (Director + Support)  2,577 
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Annex 5. Themes, Organisations and PIs 
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Bangor Dr E Mitchelson-Jacob

Bristol Prof A Payne Prof A Payne Dr M Scholze

Cambridge Prof J Pyle Prof J Jackson

Dr M Edmonds

Dr C Oppenheimer

CEH Wallingford Dr C Taylor 

Durham Dr B Huntley

Dr R Baxter

East Anglia Dr A Watson

Dr D Bakker

Edinburgh Prof S Tett Prof J Grace Dr P Palmer Dr A Shepherd

Dr C Merchant Dr M Williams

Exeter Prof P Cox

Imperial College Prof J Harries

Kings College London Prof M Wooster

Leeds Prof M Chipperfield Prof G Houseman

Prof J Neuberg

Dr T Wright

Leicester Dr J Remedios Dr P Monks Dr J Remedios

Dr P Monks

NOC Southampton Dr E Kent Mr P Challenor
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Oxford Dr R G Grainger Prof B Parsons Prof T Lyons

Prof P England Dr J Norbury

Dr T Mather

Dr D Pyle
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Annex 6 

Annex 6: Acronyms and Abbreviations  
BARSC British Association of Remote Sensing Companies HIRDLS High Resolution Dynamic Limb Sounder 

BAS British Antarctic Survey HPC High Performance Computing 

BGS British Geological Survey IGBP International Geosphere-Biosphere Programme 

CASIX Centre for Observation of Air Sea Interactions and 

Fluxes 

IGOS Integrated Global Observing Strategy 

CEH Centre for Ecology and Hydrology InSAR Interferometric Synthetic Aperture Radar 

CEOI Centre for Earth Observation Instrumentation IPCC Intergovernmental Panel on Climate Change 

CLASSIC Climate and Land Surface Interaction Centre IPY International Polar Year 

CO2 Carbon Dioxide IR Infra-red 

COMET Centre for Observation and Modelling of 

Earthquakes and Tectonics 

JAXA Japanese Space agency 

CPOM Centre for Polar Observations and Modelling JULES Joint UK Land Environment Simulator 

CTCD Centre for Terrestrial Carbon Dynamics KT Knowledge Transfer 

DARC Data Assimilation Research Centre MLS Microwave Limb Sounder 

Defra Department for Environment, Food and Rural 

Affairs 

MSc Master of Science 

DFID Department for International Development NASA National Aeronautics and Space Administration 

DTI Department of Trade and Industry NCAS National Centre for Atmospheric Science 

EA Environment Agency NCEO National Centre for Earth Observation 

Earthcare Earth Clouds, Aerosols and Radiation Explorer NCOF National Centre for Ocean Forecasting 

ECMWF European Centre for Medium-Range Weather 

Forecasts 

NEODAA

S 

NERC Earth Observation Data Acquisition and 

Analysis Service 

EEA European Environment Agency NEODC NERC Earth Observation Data Centre 

Env. Agency Environment Agency NERC Natural Environment Research Council 

EO Earth observation NOCS National Oceanography Centre, Southampton 

EOEP Earth Observation Envelope Programme NWP Numerical Weather Prediction 

EPSRC Engineering and Physical Sciences Research 

Council 

Oceans20

25 

NERC oceanography programme 

ESA European Space Agency OCO Orbiting Carbon Observatory 

ESSC Environmental Systems science Centre OSSE Observing System Simulation Experiment 

EUMETSAT European Organisation for the Exploitation of 

Meteorological Satellites 

PhD Doctor of Philosophy 

FCO Foreign and Commonwealth Office PI Principal Investigator 

FP7 Framework Programme 7 PML Plymouth Marine Laboratory 

FREE Flood Risk from Extreme Events POL Proudman Oceanographic Laboratory 

FTE Full Time Equivalent QUEST Quantifying and Understanding the Earth System 

GEO Group on Earth Observations RAL Rutherford Appleton Laboratory 

GEOSS Global Earth Observation System of Systems SAR Synthetic Aperture Radar 

GERB Geostationary Earth Radiation Budget SMOS Soil Moisture and Ocean Salinity 

GMES Global Monitoring for Environment and Security SOLAS Surface Ocean - Lower Atmosphere Study 

GOCE Gravity Field and Steady-State Ocean Circulation 

Explorer 

THORPEX The Observing-System Research and 

Predictability Experiment 

GPM Global Precipitation Mission UCL University College London 

GPS Global Positioning System UK United Kingdom 

GRACE Gravity Recovery and Climate Experiment UKCA UK Chemistry and Aerosols Project 

HECToR High End Computing Terascale Resource WCRP World Climate Research Programme 
 


