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Foreword 
 
UK waters play a vital role in our daily lives. With over 95% of our international 
trade travelling by sea, they are our nationôs lifeline, enabling goods and 
services to be delivered to the right place at the right time. To ensure the 
welfare of mariners and prevent disruption to this lifeline, navigation safety at 
sea is of paramount importance. 
 

Accurate and reliable nautical charts and publications underpin safe and 

efficient navigation.  They enable mariners to avoid hazards and so protect 

shipping, life and the maritime environment.  They also enable efficient 

maritime transport by allowing navigators to make informed, safe decisions 

about the choice of the most efficient route for their vessel.  In order for UK 

nautical charts and publications to be produced to the standard required by 

international obligations, it is essential that the source hydrographic information 

that they rely on is current and accurate. 

Hydrography is broadly defined as the science of surveying the seabed for the 
primary purpose of safe navigation. Advances in this area ï most notably the 
introduction of high resolution multibeam echosounder technology ï has in  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Topographic imagery courtesy of Google. 
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recent years lead to a step-change in the use of bathymetric data for non-
navigational applications. UK Government has been quick to embrace this 
technology, resulting in a marked increase in public-sector funded survey 
effort. 
 
As the largest commissioner of UK civil hydrography, and with over 30 yearsô 
experience in funding this work, the MCA recognises its responsibility to lead 
initiatives to improve co-ordination and co-operation between funders of 
Government hydrography. These initiatives provide better value for all our 
organisations ï and the tax payer ï and result in more information getting onto 
the nautical chart. This improves the safety of mariners, which is what the MCA 
is all about. 
 
André Cocuccio 
Hydrography Manager 
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Introduction 
 
As an executive agency of the Department for Transport (DfT), the Maritime 
and Coastguard Agency (MCA) is the national authority responsible for 
implementing UK Governmentôs maritime safety policy. Within this remit, the 
MCA is accountable for delivering the UKôs national hydrographic obligations 
required under the International Convention for the Safety of Life at Sea 
(SOLAS). Working in partnership with the United Kingdom Hydrographic Office 
(UKHO), the MCA discharges these responsibilities through delivery of a 
national seabed survey programme: the UK Civil Hydrography Programme 
(CHP). 
 
 

The Civil Hydrography Programme 
 
The CHP is a multi-million £ Government initiative to prioritise and survey the 
waters surrounding the UK for the update of the nationôs nautical charts and 
publications. Currently, around 25% of UK waters have been surveyed by 
multibeam sonar to IHO Order 1a. 
 
Responsible for an area broadly in line with the UKôs draft Exclusive Economic 
Zone (EEZ) ï a region of seabed in excess of 720,000 km

2
 ï the CHP makes 

extensive use of geographic information systems (GIS) to prioritise survey 
areas using a dynamic risk analysis methodology capable of reflecting the 
changing pressures of the maritime sector. 
 
With the exception of the MCAôs Emergency Towing Vessel (ETV) Anglian 
Sovereign, much of the hydrographic survey work commissioned for the CHP 
is undertaken by contractors offering turn-key solutions. These contractors 
gather and report seabed data using their own personnel, equipment and 
vessels.  From 2011, work packages will be split by: 
 

¶ Routine resurvey: navigationally critical shallow water areas with mobile 
seabed. 

¶ Shallow water: 0 to 40m water depth. 

¶ Shallow to medium water: 0 to 200m water depth. 
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¶ Anglian Sovereign ï survey operations conducted onboard the MCAôs 
Emergency Towing Vessel (ETV) during periods of standby. 

 
 

Technology 

 
To support the work of the CHP, the MCA specifies state-of-the-art survey 
technologies including high resolution multi-beam echo sounders (MBES), 
digital side scan sonars, magnetometers and Real-Time Kinematic (RTK) 
Global Positioning Systems (GPS) to ensure accurate, high quality 
hydrographic information is gathered. Additionally, focused work includes high 
resolution multibeam wreck investigations, wire sweeping of wrecks in less 
than 40m of water and seabed grab sampling.  
 
To ensure data is gathered to the highest possible quality for navigational 
charting, technical personnel from both the MCA and UKHO routinely visit CHP 
survey vessels during scheduled operations to verify data integrity. Prior to final 
data being accepted from contractors, it passes through a rigorous quality 
assurance process at the UKHOôs Bathymetric Data Centre (BDC). At the 
BDC, checks are made against items such as data density, inter-line 
consistency, geodetic parameters and tidal observations, for example. Once 
data has passed verification, it is archived to the UKHOôs bathymetry database, 
ready for inclusion in their nautical charting products. 
 
 

ñGather Once; Use Many Timesò  

 
To supplement the work undertaken by the CHP, the MCA regularly 
collaborates with other public-sector organisations in order to increase 
efficiencies under the ógather once; use many timesô principle.  
 
Despite the current economic downturn, the relative rise in offshore activity 
across the UK construction, energy, fisheries and shipping sectors, combined 
with an increasing demand for areas of marine conservation, has driven 
Government appetite for accurate, high resolution seabed mapping to support 
marine spatial planning.  
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In the past, Government commissioned data gathering programmes 
responsible for collecting this information were on the whole uncoordinated. 
Following the introduction of a pan-Government Memorandum of 
Understanding (MoU) on Hydrographic Data Sharing in 2009, the MCA has 
championed a unified approach to hydrography across UK Government.  
 
Under this strategy, the MCA have made the CHP more accessible by: 
 

¶ co-ordinating Government-commissioned survey effort where practical; 

¶ sharing the CHP hydrographic survey specification; 

¶ providing technical / survey management advice and consultation; 

¶ making CHP data available; and 

¶ making CHP seabed samples available to the British Geological Survey 
(BGS) for further analysis. 

 
 

Civil Hydrography Annual Seminar 
 
Building on this approach, the MCA hosts the Civil Hydrography Annual 
Seminar (CHAS). This yearôs event was held in Southampton on February 24

th
. 

 
With over 80 attendees, the event proved ever popular and a rare opportunity 
to learn of the hydrographic survey work being undertaken not just by the MCA, 
but across UK Government. 

CHAS is the only Government-led marine event of its kind that opens its doors 
to the UK Hydrographic community. The aims of the day are three-fold: 

¶ to provide an open forum for organizations to come together and consult 
on their data gathering programmes; 

¶ to encourage co-operative working; and   

¶ to realize the financial benefits of co-funding such work. 
 
A number of successful partnerships with the MCA have arisen out of CHAS, 
most notably the South-East Regional Coastal Monitoring Programme with the 
Channel Coastal Observatory (CCO), and the survey of Lyme Bay with Natural 
England. 
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The next Civil Hydrography Annual Seminar is scheduled for February 2012. 
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How the MCA Gathers Hydrographic Data 
 
Hydrographic survey is the process of gathering a wide variety of data for the 
purpose of describing the seafloor. To ensure that data is collected to the 
highest possible quality for navigational charting, the MCA specify the following 
requirements: 
 
 

Standards 
 

¶ All surveys are conducted to the IHO Order 1a standard (as defined by the 
International Hydrographic Organisation (IHO) publication Standards for 
Hydrographic Surveys, Special Publication S44). 

 
  

Technical Requirements 
 
¶ Multibeam 

o Multibeam echo sounders are specified for all CHP surveys. 
o The MCA usually require 100% bathymetric coverage in all areas 

they survey. 
o System detection capability is defined by IHO requirements. 

Contractors are required to detect objects whose size is greater 
than a cube measuring 2mx2mx2m, in water depths of up to 40m, 
and a cube with sides equal to 10% of depth in deeper waters. 

o A minimum of 9 soundings per minimum detectable object are 
required. 

o Sound velocity measurements are routinely taken throughout the 
survey in order to position the soundings correctly. 

o Contractors are asked to provide error budgets prior to and after 
every survey so that the contribution of individual error sources are 
tightly defined. This ensures rigorous quality control of the final 
survey dataset. 

 

¶ Tidal reduction 
o Rigorous tidal reduction is required on all MCA-sponsored surveys. 
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o Depths are reduced to Chart Datum (CD). 
o Some contractors choose to calculate tidal reduction from heights 

derived from Global Navigation Satellite Systems (GNSS). Others 
make physical observations at shore and offshore tide-gauges. 
Some contractors choose to combine both methods. 

 

¶ Ancillary measurements 
o Grab samples of the seabed are typically taken at 5km intervals to 

ground-truth multibeam backscatter observations. 
o Magnetometry is usually employed to augment wreck detection. 
o Wrecks in less than 40m of water may require wire sweeping to 

determine least depth. 
o Contractors are often required to conduct tidal-stream observations 

at particular locations. 
 

 

Quality Assurance 
 
¶ Data quality control 

o In addition to QC procedures employed by CHP survey 
contractors, technical personnel from the MCA and UKHO 
routinely visit contractorsô vessels throughout survey operations to 
verify survey quality. 

o Prior to final survey data being accepted from contractors, it 
passes through a rigorous quality assurance process at the UKHO, 
where checks are made for items such as data density, inter-line 
consistency, geodetic parameters and tidal observations etc. 

 
 
 
 

 
 
 

 



United Kingdom Civil Hydrography Programme 2011 Edition  

 13 

Safety 
 
Much of the hydrographic work completed by the CHP is undertaken by 
contractors offering turn-key solutions. These contractors are required to 
gather seabed data using their own personnel and vessels owned or chartered 
by themselves, and then submit acquired data to the MCA.  
 
With the exception of the Anglian Sovereign (ETV), these survey vessels are 
not directly contracted by the MCA. Despite this, any vessel undertaking work 
on behalf of the CHP must adhere to Agency safety and regulatory guidelines. 
 
Examples of just some of our safety requirements include: 
 

¶ Contractors are required to supply and adhere to a Safety Management 
Plan at all times. 

¶ All offshore personnel are required to have a valid medical certificate to at 
least the ENG1 standard. 

¶ All offshore personnel are required to have appropriate and valid safety 
training certification. 

¶ Each vessel employed in CHP operations are subject to approval by the 
MCA (via MCA marine office inspection) prior to survey work starting. 
Repeat inspections are to undertaken annually for the duration of MCA 
contracts. 

¶ Should a vessel employed on CHP work have a Paris MOU target factor of 
over 25, then the MCA will reserve the right to remove this vessel from the 
contract until the target factor is at 25 or below. 

¶ All vessels employed on CHP contracts shall be visited by an MCA or a 
UKHO contract overseer at least once every 2 months. A report covering 
each visit will be kept on file by the MCA Hydrography Unit. Visits are 
primarily intended to focus on the quality of hydrographic processes and 
deliverables but will also include an informal assessment of safety aspects 
onboard. If significant safety concerns are raised, then the contract 
overseer shall ensure that the local MCA marine office is made aware.  
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Photo provided courtesy of Marin Matteknik 

Photo provided courtesy of Gardline Hydro 

Photo provided courtesy of Fugro OSAE 
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Propose a hydrographic survey 
 
Should you know or be aware of any areas of UK seabed that require update to 
the nautical charts and publications that cover them, please let us know.  

The MCA assess CHP survey areas using a dynamic risk based methodology, 
but we are keen to receive any information that can aid us in our 
responsibilities to the mariner and the safety of life at sea. 

E-mail your suggestions for hydrographic survey to: 

hydrography@mcga.gov.uk 

Typical indications of an area requiring re-survey are: 

¶ Old underlying survey data (check using the "Source Data Diagram" on the 
latest chart). 

¶ A change in traffic patterns (e.g. increases in cruise ship visits). 

¶ An accident occurring due to inaccurate or incomplete survey data. 

¶ Changes to the seabed due to sandwave movement / channel migration. 
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Sharing data with the MCA 
 
The Hydrography Unit at the Maritime & Coastguard Agency are happy to 
provide help and advice on hydrographic data gathering requirements in order 
to increase the usefulness of hydrographic survey data.  

If you are considering undertaking a hydrographic survey, and you are willing 
to share the data with us, we would be keen to receive and feed it into the Civil 
Hydrography Programme to help compile and update nautical charts and thus 
improve safety at sea for mariners. 

Your survey data does not need to meet full charting standards to be of use.  
Any modern survey can improve our knowledge of the seabed and allow us to 
focus on areas of particular interest. There will be no legal liability on you for 
the way that we use your data.  

Some advice on how to allow us to get the most out of your survey data follows 
below. Even if you are unsure about these requirements, we would still be 
interested in receiving a copy of your survey. It may reveal changes that should 
be shown on the chart as a ñless water reportedò legend, or potentially, it may 
lead to a full charting survey being carried out (as required). 

Just a few minor changes to how your data is gathered and presented can 
make it much more useful for charting action. 

Basic option 

¶ A copy of your final survey drawing and/or final digital dataset. The digital 
data may be in a simple ASCII ñxyzò (latitude, longitude, depth OR grid E, 
grid N, depth) format. The drawing can be in hard copy, but we would 
prefer a CAD (.dwg) file if at all possible.  

¶ If the data has been passed through a gridding or binning process to 
produce the final drawing or dataset, then a copy of the pre-gridding 
dataset is required. Gridding and some binning techniques may cause the 
shoal depths to be lost.  
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¶ A note of the horizontal datum to which the positions are referred (or the 
grid, if appropriate).  

¶ A note of the tidal datum to which the depths have been reduced. 

¶ The soundings should be reduced using observed tides (not predicted tides 
from Tide Tables). 

This basic level of data will enable UKHO to accurately position the data and 
adjust the depths as necessary to chart datum. 

Medium option 

Noise typically generates false shoal depths, and the surveyor is in the best 
position to determine which apparently shoal features are real and which are 
not. It can be misleading to pass false shoal depths through to the final chart. 
In order to avoid such a feature, a vessel may have to follow a course which is 
more dangerous than necessary.  

In addition to the basic option: 

¶ any spurious data to be cleaned from the dataset. If you can arrange to 
remove spurious features from the data, it will remove uncertainty when 
processed by UK Hydrographic Office. 

Full option 

In addition to the medium option, it would be useful if as many of the following 
could also be achieved:  

¶ All data should be rendered in digital form. Ideally, this should be in 
one of the following formats: Caris HDCS directory (i.e. ñHIPSò); 
Simrad PROC directory, Generic Sensor Format or Fledermaus PFM; 
but simple ASCII ñxyzò is acceptable if the other formats are not 
available.  

¶ If a hard copy plot and/or .dwg drawing is available, please also supply 
that, as it helps UKHO to check that the digital data is complete 
Drawings may also include useful non-bathymetric detail, such as 
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coastline and details of construction projects. Please record any 
differences between the digital data and the drawing, especially if 
depths on the drawing have been edited, but the edits have not been 
applied to the digital data.  

¶ Cleaned digital data should have rejected soundings included, but 
flagged as deleted. The method used in any data-cleaning (e.g. Shoal 
or Median Biased) should be clearly stated.  

¶ Digital data should be full density (i.e. prior to any gridding, binning or 
tinning being applied). 

¶ A report of survey, describing how the data was gathered, should 
accompany the survey data. 

It would be particularly useful if the report of survey could include: 

¶ A list of the equipment and software used, and the personnel involved.  

¶ How positioning equipment was set up and used  

¶ How the echo-sounder transducer was set up and leveled. 

¶ How tides were measured, how the tide pole or tide gauge was 
levelled and how depths were reduced to chart datum. N.B. a levelling 
diagram is particularly useful in this regard. 

óCharting standardô option 

In addition to the full option: 

¶ Reports written in the Royal Navy ñElectronic Report of Surveyò 
Microsoft Word template (template available on request) 

¶ Supplied data fully complies with all aspects of IHO S44 Order 1. In 
particular: 

o the accuracy of both the depth and position of soundings; 
o the density of the data should be such that the minimum target 

sizes stated in the standard are always detected. 

If you require any assistance in making your data available for charting use, 
please contact the MCA at: 

hydrography@mcga.gov.uk 

http://www.iho.shom.fr/publicat/free/files/S-44-eng.pdf
mailto:hydrography@mcga.gov.uk
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Partnerships 

The MCA are keen to collaborate on projects with other organisations in order 
to increase efficiencies under the ógather once, use many timesô principle. Joint 
projects progressed through 2010/11 include: 
 
 

Ireland, Northern Ireland, & Scotland (INIS) Hydro 
 
Following successful delivery of the EU-funded Joint Irish Bathymetric Survey 
(JIBS) in October 2008, the MCA have successfully bid for a second round of 
EU INTERREG grant funding to undertake collaborative seabed survey in Irish 
and UK waters.  
 
Running to 2013, the INIS Hydro project has been awarded £3.2m by the EU, 
which will be allocated between the following project partners: 
 

¶ Agri-food and Biosciences Institute Northern Ireland (AFBI) 

¶ Geological Survey of Ireland (GSI) 

¶ Irish Marine Institute (MI) 

¶ Maritime and Coastguard Agency (MCA) [Lead partner] 

¶ Northern Lighthouse Board (NLB) 

¶ Scottish Association for Marine Science (SAMS) 

¶ UK Hydrographic Office (UKHO) 
 
In addition to the technical nature of the work, the aim of the project is to foster 
close working relationships between the partner organisations, develop and 
implement a standardised survey specification and share good practice.  
 
 

Pan-Government MoU on hydrographic data sharing 
 
In 2008, the MCA were approached by DEFRA with a suggestion to co-author 
a more formal arrangement for co-operative working. In the year that followed, 
both organisations worked together to formulate a memorandum of 
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understanding (MoU) covering bathymetric survey data and data gathering. 
The MoU was finalised and signed in 2009, agreeing: 

¶ To exchange existing and future multibeam echosounder data and 
backscatter data between participating organisations at no cost; and 

¶ To establish a mechanism to ensure that participating organisationsô future 
survey are programmed in such a way so as to avoid duplication where 
ever possible. 

The MoU represents a significant step towards increasing offshore survey 
efficiency for Government organisations. Current signatory organisations 
include: 

¶ The Maritime and Coastguard Agency (MCA) 

¶ The Department for the Environment, Food and Rural Affairs (DEFRA) 

¶ The Joint Nature Conservation Committee (JNCC) 

¶ Natural England 

¶ The Centre for Environment, Fisheries and Aquaculture Science (CEFAS) 

¶ The British Geological Survey (BGS) 

 

SE Strategic Regional Coastal Monitoring Programme 
 
Following the successful completion of the South-West Strategic Regional 
Coastal Monitoring Programme in 2008/9, the MCA have once again partnered 
with the Channel Coastal Observatory (CCO) to undertake bathymetric surveys 
of the 1km coastal strip along the south-east coast. 

Extending east-west between Ramsgate and Selsey Bill, the survey 
programme also includes the coastal strip surrounding the Isle of Wight and 
Christchurch Bay. 

Duplicating the success of the south-west programme, the MCA Civil 
Hydrography survey specification has been employed to meet the needs of 
both the MCA and the project partners, leading to an increase in efficiency and 
value for money for all participants. 



United Kingdom Civil Hydrography Programme 2011 Edition  

 21 

Having started in late 2009, surveys will continue through 2011/12.  
 
 

Natural England 

Building on previous successful partnerships between the two organisations, in 
2010 the MCA and Natural England signed a Memorandum of Agreement 
(MoA) to partner on multibeam surveys to support their commissioning of data 
gathering along the south-coast.  

Under the MoA, Natural England are able to fund and commission survey using 
CHP contractors. Flexibility built within the agreement allows Natural England 
to either partner with the MCA on areas of mutual interest or depending on 
contractor availability, fully fund and commission their own surveys utilising 
CHP contracts, with MCA providing programme management support. 

Surveys completed under this arrangement over the past 12 months have 
included Lyme Bay, Torbay and Plymouth Sound to Handfast Point. 

In support of this work, the MCA has been able to draw on their agreement with 
the UK Hydrographic Office to arrange for Natural Englandôs data to pass 
through the same quality assurance processes as MCA Civil Hydrography 
Programme data, so as to help ensure a high quality end product.  
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Appendix 1: 

Civil Hydrography Programme 2010/11 
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Appendix 2: 

Civil Hydrography Programme Plans 
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