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Environment  
and Monitoring  
from Space
Cloud computing for the space 
community
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CEMS is a unique, 
purpose-built service 
offering space-based 
climate change and 
EO data and services, 
in conjunction with 
IaaS cloud-based 
computing.

Overview
The Climate, Environment and Monitoring 
from Space (CEMS) facility at the Satellite 
Applications Catapult in Harwell, Oxford, 
is a unique, purpose-built service offering 
space-based climate change and Earth 
observation (EO) data and services in 
conjunction with Infrastructure as a Service 
(IaaS) cloud-based computing. The 
Catapult provides CEMS in collaboration 
with the Centre for Environmental Data 
Analysis (CEDA) for space and non-space 
communities interested in working with 
satellite-derived data and applications.

The data, which is supplied by institutions and organisations based in the UK and 
abroad, can be searched, managed and processed cost effectively on CEMS high 
performance computing infrastructure.

The advantages of using CEMS include access to a range of specialised applications and 
tools that can help you analyse the data more efficiently. In addition, processing time is 
greatly reduced, as your compute power is based alongside the data, removing the need 
to download large volumes of data to your own physical infrastructure.

CEMS cloud computing facilities can provide internal data processing and core 
services for an organisation or for academic projects, or be used as a shop window for 
applications or services. We can also run training courses and demonstrations using 
CEMS at our Harwell facilities, such as our Operations Centre fitted with a videowall. 
Support and consultancy services are available for each type of use.

CEMS holds the datasets for the Sentinel Data Access Service (SEDAS)  
sedas.satapps.org, a premium web-based portal that allows users to explore, review 
and download Earth observation (EO) data that includes Sentinel data.

Data Discovery & Applications
Through CEMS users can access a range 
of EO data including Sentinel and Landsat 
datasets. This catalogue is set to increase 
over time as more datasets become available. 

In addition to the data sets, a number of 
preconfigured platforms are available to 
process the data sets. These platforms 
include free tools such as the ESA Sentinel 
tool kit, as well as cost effective licensing 
models for powerful imagery processing 
tools, such as the Harris Geospatial ENVI 
software package. ENVI provides advance 
analytics to the CEMS tenants, the software is 
based on proven scientific methods, making 
image processing and analysis accessible to 
users of all experience levels.

Our team can provide consultancy to help 
you determine the best data and tools for 
your use case, thus saving you valuable time 
and allowing you concentrate on creating 
innovative services and products.

The CEMS cloud
computing facility
offers flexible,
scalable and secure
computing and
storage infrastructure
services, thus saving
you valuable time
and allowing you  
to concentrate on
creating innovative
services and
products.

Utilising EO imagery

CEMS offers data from multiple EO satellites

©
 C

O
P

Y
R

IG
H

T,
 D

M
C

 In
te

rn
at

io
na

l I
m

ag
in

g 
Lt

d
 (D

M
C

ii)
. A

ll 
rig

ht
s 

re
se

rv
ed

.  
Im

ag
e 

©
 S

at
el

lit
e 

A
p

p
lic

at
io

ns
 C

at
ap

ul
t 

20
14



Cloud Computing
Through the CEMS cloud computing facility, 
we offer purpose-built, on demand, flexible, 
scalable and secure computing and storage 
infrastructure services. 

The default cloud model within CEMS is 
Infrastructure as a Service (IaaS). Within the 
IaaS model, we provide the hardware and 
virtualisation platform, with clients responsible 
for the operating system, platform and 
applications that run on those machines (see 
diagram).

The CEMS multi-tenant cloud facility is built 
on cutting-edge technologies, enterprise 
class infrastructure and the latest version of 
the VMware® product suite, to guarantee 
redundancy, high performance and a highly 
reliable level of service.

CEMS includes a set of virtual machines 
with powerful dedicated NVidia® graphical 
processing unit (GPU) processors for the 
applications which demand high resolution 
graphics or 3D rendering capabilities. 

Provisioning & Administration
Tenants of CEMS have access to fully 
configurable virtual machines within their own 
privately managed virtual data centres, with 
complete control over each virtual machine’s 
operating system, storage, deployed applications and security. 

CEMS tenants can provision fully functional, preconfigured virtual machines which are 
made available for deployment via a catalogue, which includes a comprehensive set of 
configurations, applications and operating systems. Administration access is provided via  
both a secure Internet-based user interface and a Secure Sockets Layer virtual private network 
(SSL-VPN), which allows direct access to the virtual machines through remote desktop and/or 
secure shell (SSH) sessions.

Cloud Management
CEMS provides an intuitive management interface from which a tenant can provision and 
manage the virtualised compute, networking, storage and security within their virtual data 
centre. The CEMS support team are on hand to provide expert support and advice on all 
aspects of the virtual data centre management, as required.

Security & Data Integrity
As the owner of your own virtual data centre you have complete control of the access,  
network and security through Layer 3 software defined firewalls and ‘edge’ devices. Each 
virtual data centre within CEMS is independently and securely segregated, ensuring the 
integrity of company data and services, keeping them confidential and available.

In addition, endpoint anti-virus and cloud-based disaster recovery are both optional  
additional services, to provide business continuity protection for your platforms, applications 
and services.

Scalability & Cost
Compute resource allocation is flexible and designed to scale with a client’s business needs. 
Resources are allocated directly to each tenant’s virtual data centre to guarantee performance. 
Each resource is priced individually and charged on a monthly basis or on demand.
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CEMS tenants 
have access to fully 
configurable virtual 
machines within 
their own privately 
managed virtual data 
centres.
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Each virtual data 
centre within CEMS 
is independently and 
securely segregated, 
ensuring the integrity 
of company data and 
services.
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sa.catapult.org.uk

Electron Building
Fermi Avenue
Harwell Oxford
Didcot
Oxfordshire
OX11 0QR
United Kingdom

For more information:

T: +44 (0) 1235 567999
W: sa.catapult.org.uk
E: info@sa.catapult.org.uk
 @SatAppsCatapult

Sentinel Data Access Service (SEDAS)  
sedas.satapps.org
CEMS is part of the UK’s collaborative ground segment, which  
provides functions such as hosting, distributing and archiving data  
from the European Space Agency’s Sentinel satellite missions.  
Led by the UK Space Agency, SEDAS is designed to: 

•  Promote and increase the use of space-based applications among government 
departments by simplifying access to data.

•  Further scientific understanding through academic use of satellite data.

•  Foster growth in the downstream sector through commercial exploitation.

The Satellite Applications Catapult is responsible for managing and disseminating 
Sentinel data to UK commercial users, which we are doing through the Sentinel Data 
Access Service. SEDAS has been set up to host a rolling feed of Sentinel data on CEMS, 
along with many additional datasets from other EO satellites such as Landsat. CEMS 
also hosts a complete metadata set, allowing users to search and access the long-term 
archive.

The live datasets and older data are accessible directly via the CEMS cloud environment. 
Access to further Sentinel datasets will be provided as soon as they are available. 

SEDAS also offers toolsets, including ESA’s Sentinel Toolbox, and the Data Discovery 
Hub, which lists datasets organised by sector, with details such as spatial resolution, 
collection frequency, and cost.

Simplifying Data Analytics
Making the step into data analytics, particularly satellite image 
processing, can be daunting. You don’t need to delve in too deeply to find yourself  
in a whole new vernacular that can be difficult to navigate, let alone leverage.

For new entrants to the data analytics world, the Satellite Applications Catapult has 
teamed up with Harris Geospatial to underpin your ambitions – helping to convert 
aspirations to realities, far simpler than ever before.

Right now, and at zero-cost for a one-month data analysis window, you can 
directly access: European Space Agency’s Sentinel-2 imagery archive via SEDAS, 
completely free of web download latency; ENVI image analysis software, to extract 
the truly meaningful data analytics you need; and UK-based CEMS cloud compute 
infrastructure for hosting, processing and ultimately distributing your insights!

Simply get in touch with the CEMS team via CEMS@sa.catapult.org.uk and get started!

Support & Consultancy 
CEMS has a team of dedicated and experienced support engineers who can provide a fast 
response to any technical questions and ensure that your cloud environment is set up and 
maintained efficiently, securely and in line with industry best practices. 

We also offer consultancy services on EO data and usage, with experts from within our team  
at Harwell and verified consultants from the commercial and academic sectors.

CEMS has a 
dedicated and 
experienced team of 
engineers to provide 
a fast response to 
technical questions.

For further information
on CEMS, please email
CEMS@sa.catapult.org.uk
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