DIGITAL LANDSLIDE

"PREVENTION IS BETTER THAN CURE" IS AN
OLD ADAGE THAT RINGS ESPECIALLY TRUE
WHEN IT COMES TO ADVANCE WARNING
OF POTENTIAL LAND SUBSIDENCE.

If the potential disaster has not been anticipated, and the worst
happens, the cost of the cure will far outweigh the cost of prevention.
It has happened several times in Britain, often with spectacular results.

History

Prominent among these was the Holbeck Hall Hotel incident of June
1993, when a landslide near Scarborough took virtually an entire hotel
to an unexpected demise on the seashore below (Fig. 1).

Old mine shafts can be similarly dangerous, as was witnessed in
November 1994 when a drilling rig carrying out site investigation work
in Glasgow suddenly toppled into a long disused mine shaft.
Fortunately, not all the incidences are as dramatic as these, and loss of
life is extremely rare. However, the costs and inconvenience caused
when these hazards are not identified can be considerable.

The British Geological Survey (BGS) has been working hard at
identifying many of these hazards and hence helping to prevent
similar occurrences in the future. As part of this work it has been
creating a digital archive of more than a million and a half irreplaceable
documents, including deep mine records and original geologists maps
and field slips, that are up to 140 years old. This has two purposes;
firstly for the security of the data, and secondly to make it more readily
accessible.

The intention is to make these documents quickly and easily
available to all enquirers, via the BGS's GeoSure ground stability
information service, whether they are geoscientists, property develop-
ers, consultants or the general public. Soon, the days of geologists or
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researchers having to pore over large
numbers of paper documents should be in
the past. Instead, they will be able to access
this information rapidly from their own
desktop computer, using software that allows
them to zoom to specific areas of interest at
the click of a mouse.

Imroving data access

The availability of this information digitally
also means that BGS's own geologists will be
able to access the data when they are re-
surveying areas or carrying out revisions. The
geologists will be able to download the data
at their field stations and take this and other
information out with them into the field on
digital field data capture hardware. This will
improve the speed and accuracy of the
mapping process.

Clearly, creating this digital archive is a
massive task. Funding was provided by the
Natural Environment Research Council and
the Coal Authority. Due to the need to
complete the work both quickly and to a
technically high standard, BGS decided to call
in some outside expertise. Consequently, a
team of about 20 staff from Océ Business
Services was engaged. The staff from the
outsourcing and document management
division of global digital document company
Océ, has scanned and archived the
documents in-house at BGS's premises at the
National Geological Records Centre at
Keyworth, near Nottingham, and in
Edinburgh.

The documents they are digitising are
very varied in both type and format. There are
40,000 colour geological maps at 1:10,000 and
1:10,560 scales from across England, Scotland
and Wales, and over 66,000 geological field
slips. These documents are vital in the
drawing of accurate maps and are also of

great historic value. They contain an incredible
amount of very fine, handwritten information,
recorded by geologists in the field (Figure 3)
as they walked the land. Apart from detailed
recording of the geology they contain
geological data that is no longer visible and
often record the land use at the time. They
also record information about hazards from
mine shafts, through to swallow holes and
made ground.

Here the digitisation project has already
produced unforeseen benefits, as these
minute handwritten notes, some of which are
now very fine and worn after decades of use,
can now be easily viewed using the comput-
erised zoom facility and potentially enhanced
by the use of image software.

More than a million and a half documents
that make up the Deep Mine Primary
Geological Record, deep mine records that
belong to and were previously held by The
Coal Authority, are also being scanned. These
records contain over 20,000 borehole records
related to site exploration and also additional
analyses. These records illustrate the geology,
coal deposits and related information at past
or present mine sites as well as prospective
sites. These records are currently under-used
because information about the content of the
records is not readily available.

Once the records have been scanned, BGS
staff will be entering basic index information
to allow details to be made available over the
Internet via a GIS system. It is expected that
far more use will be made of the data by
developers to check on subsidence and
potential ground contamination at these sites.
The information has also been used to
examine alternative methods of extracting the
energy from coal other than mining.

“This project benefits the nation as a
whole," says lan Jackson, Director of
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FIG.1: Holbeck Hall Hotel incident of June 1993, resulted in a landslide near
Scarborough that destroyed the entire hotel while moving it on the seashore below.

www.geoconnexion.com

Information and Management Services at
BGS. "Some of these documents are over 140
years old, many are unique and some are
showing signs of accumulated wear and tear,
so it's absolutely crucial for us capture the
information in a secure form before it's too
late”

"We receive enquiries and requests for
maps (often held in different locations) at a
rate of about 80 per day, so the work that Océ
is currently undertaking will save us a great
deal of time in our day-to-day work. We also
implement stringent quality controls, but it's
working well, and we look forward to making
regular use of the output from the in-house
Océ team!

Scanning the map holdings has enabled
BGS to update its databases and ensure that
not only is the latest version of map for any
area available, but also that all the previous
versions are. The BGS will benefit from being
able to pull the digital data straight into its GIS
systems on screen. This will greatly assist the
National Geoscience Information Service,
since geologists working to produce reports
for the GeoReports Service
(http://www.bgs.ac.uk/georeports/home.cfm)
will have easy access to all versions of the
maps and the original field slips, along with
scans of borehole and mining records.

BGS has an experienced project team
covering the map scanning, the Deep Mine
scanning and a third area, the capture of mine
entrances to improve knowledge and
dataholding of underground (non-coal)
mining. Initially these will be digitally captured
from the scanned field slips and maps. The
field slips are the primary source of mine
entrances information recorded by land
survey geologists, but sometimes are added
to at the map compilation stage when other
data sources are incorporated, such as mine
plans and borehole records.

The mine entrance data will be used to
improve information on ground stability
hazards - currently the GeoSure data includes
natural hazards only. The first major use of the
map scans will be for the capture of the
information that BGS holds on non-coal mine
shafts, originally gathered by its surveyors and
recorded on the field slips.

The scanning process has presented
considerable logistical and technical
challenges, especially with regard to quality
control. Océ has a team of 20 staff working on
the BGS project at the two sites. The work is
carried out using five Océ wide format
scanners, allowing capture of documents up
to AO size. The digital data is uploaded to the
BGS's bespoke Electronic Document
Management System in TIFF or JPEG2000
format. Eventually it is hoped that the
information will all be available online.

Phil Earles of Océ UK, who is responsible
for the management of the Océ team at BGS
said: “It's certainly a challenging undertaking,
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hazards threatening the human environment
in Great Britain. The GeoSure service and
related data sets are the result of this
programme.

GeoSure identifies potential subsidence
due to swell-shrink clays, landslides, soluble
rocks, running sands, compressible and
collapsible deposits. The high-resolution
GeoSure information created using ArcGIS
helps construction professionals to know
where and how it is safe to build. This is
particularly relevant to planners, developers,
builders, house-buyers, insurance brokers and
service providers.

Other national GIS layers generated for
the programme include the thickness of the
softer (superficial) materials, permeability of
the rocks and scanned archive material;
borehole logs, geology maps and technical
reports. These data are important for costing
construction and identifying the potential for
ground water contamination.

Geologists who have developed GeoSure
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is designed to help prevent incidents such as
the Holbeck Hall Hotel sliding into the sea or
large solution holes appearing beside new
houses in Ripon.

GeoSure is based on a computerised
geology map of Britain into which up to date
scientific information has been incorporated
to create the most comprehensive and
accurate nationwide natural subsidence

IR g ¥E Ay Bl g g e & information available. The GeoSure data sets
FIG.2: Field map showing mining activity by FW Cope 1940. are at 1:50,000 scale and 50m resolution. They
consist of polygon files, but are also available

but we have the people and expertise in period for our clients’ benefit. More recently in gridded format and are compatible with all
place to deliver a successful project. Thereisa  the introduction by the BGS of scanned major GIS packages.
huge volume of paper documentation that borehole records has allowed a much
needs digitising in a short time frame, and we  improved and rapid service to be provided,
keep a daily tally of our scanning output. At allowing us to obtain easily
the moment the record is over 26,000 transferable and stored records _Ei £
documents per day, but we try to improve on  for clients and for our own in-
that every day” house needs.

In addition, Océ Business Services has "We look forward to being
identified opportunities to assist BGS with its able to incorporate the Coal
document conversion programmes and add Authority borehole records
further value to its data holdings. Whilst on currently being scanned at BGS.
site, Océ Business Services has provided In providing our own borehole
helpful advice on streamlining BGS's routine records to the BGS in AGS format
scanning operations. this also allows the BGS to store

[tis hoped that organisations donating the data electronically and
information to the National Geological Data removes the need for copying
Centre, and users of the National Geoscience and scanning of paper copy logs;
Information Service will see the benefits of perhaps saving a few trees in the
this move into the digital environment. process.

As Chris Eaton, Managing Director of In response to the rising
Geotechnical Developments (UK) Ltd need for countrywide ground
(http://www.geotechnical.co.uk/) says: "We stability information BGS initiated

have provided the BGS with borehole records ~ a programme in 2000 to
over the past 15 years and in turn utilised the generate data sets that identify
BGS borehole record archive over the same and assess potential geological

FIG.3: Dyfed County map showing handwrit-
ten notes of geological events.
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22 January 2007:

Interoperability & Collaboration Focus Day

Data Overload & Geospatial Fusion Workshops (see p6)
23-24 January 2007:

Main Conference

25 January 2007:

Technology Innovation Focus Day

DGI

EUROPE
The Third Annual European Defence

Geospatial Intelligence Conference QEIl Conference Centre, London

Savings
Of Over

£1,000
€1,500

For Serving Military
And Government
Personnel

Fusing & Exploiting Geospatial Data To Create

Superior Defence
Intelligence Capabilities:

Getting The Right Information To The Right
User At The Right Time

LEADING SPEAKERS INCLUDE:

Major General John Rose MBE, g Bob Burkhardt,
Director General, || Director,

Intelligence Collection, 1| US Army Topographic
MoD UK Engineering Center

Brigadier Nick Righby,
Director, DI ICSP,
MoD UK

Colonel Robert Testa,
Director of Geospatial Intelligence,
MoD Canada

400 Participants - Europe’s Biggest Geospatial Event

DGI 2007 AGENDA INCLUDES:

Data Collection Analysis & Exploitation Data Dissemination

Ground-Level Data Collection
* ASTOR ¢ Gap-Filling « SRTM
* Metadata * Data Sharing
* Landsat ¢ Pleiades * GPS
e Galileo * GLONASS

Horizontal Integration
* Fusing REP With COP
* Automated Generalisation
* GGS NinJo ¢ JEDDS
* GEODE-4D

Web Access To Maps
In-Theatre ¢ Creating Effective
Access To Your Data
* e-Geolnt ° Iraq,
Afghanistan & Congo

22 January 2006:
Interoperability & Collaboration Focus Day
Achieving Common Geospatial Intelligence

Goals Through The Co-Ordination Of
National And Multinational Initiatives

* Learn how to fuse stovepipes internally and develop
interoperable data and software standards

25 January 2006:

Technology Innovation Focus Day

Working Within Standards And Service-
Oriented Architecture To Fully Exploit The

Potential Of New Technology Innovation

¢ Gain a broad overview of the latest technology innovation
in geospatial intelligence

* Learn how to enable interagency and military-civilian
collaboration to respond far more effectively to future
crisis management scenarios

¢ Better understand what new capabilities can be developed
within your organisation

* Have greater control over the development of your current
* Engage in critical debates addressing the harmonisation of technology-led capabilities
different standards, establishing common international
geospatial definitions, and prioritising a common set of

international objectives

“The quality, depth and variety of the presentations make
this by far the best geospatial intelligence event in Europe”

Mike Jackson, Board Director, Open Geospatial Consortium

* More actively challenge and influence your System
Integrator’s choice of partners

Speakers Including 16
Heads Of Geospatial

Intelligence:

Marie-Noelle Sclafer,

Head of Geophysical Environment,
DGA, MoD France

Colonel Manfred Henn, Assistant
Director, Transformation &
Development, BGIO, MoD Germany
Geoff Twentyman, Capability Advisor
Environmental Information, ISTAR
Group, DSTL, MoD UK

Lieutenant Colonel Andrew Page,
SO1 Geospatial & Imagery, NATO
Chief Warrant Officer Jason Feser,
Topographic Chief, 1st Brigade,
25th Infantry Division, US Army
Colonel Gilbert Botella, Capability
Manager, Command & Information
Dominance, MoD France

Ralph J. Thompson, Director, Earth
Observation And Science Center,
US Geological Survey

Major Luc Peeters, Advisor
Intelligence, Department of Strategy,
MoD Belgium

Major Atilla Kopar, Chief Geospatial
Officer, NRDC Turkey, MoD Turkey
Brigadier General Reinhard Mang,
Head of Institute for Military
Geography, MoD Austria
Lieutenant Colonel Pavel Skala,
Chief, Geographic Service,

MoD Czech Republic

Colonel Kyosti Halonen,

Head of C4 Division, MoD Finland
Major Claus E. Andersen,

Chief, DA Army Milgeo Branch,
MoD Denmark

Colonel Oyvind Bergene, Director,
Geographic Service, MoD Norway
Hans Peter Gemein,
Regierungsdirektor, Application
Systems Section, BGIO,

MoD Germany

Lieutenant Colonel Richard Nicklin,
National Military Expert (Geospatial),
EU Military Staff

WP Nigel Gooding,

PZall ) Director, Admiralty Defence Division,
UK Hydrographic Office

Dr. Carl Reed,

Chief Technology Officer,

Open Geospatial Consortium
Heinz Briiggemann, Managing
Director, Surveying & Mapping
Agency of Nordrhein-Westfalen
A John Teufert,

{7 | Principal Scientist (GIS), NATO

Dr. Michael Kobrick,

Senior Project Scientist, SRTM,

Jet Propulsion Lab, NASA
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Lead Sponsor:

LOCKHEED MARTIN ﬁ

Sponsored By:
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For a Full Conference Brochure Contact Saddif Tufail on

E: saddifi@wbr.co.uk Tel: +44 (0)20 7368 9465 Web: www.wbr.co.uk/dgieurope/






