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The Surface Water Threat

Unlike other types of flood, surface water flooding has the potential to affect every urban
centre in the UK. Dr.Justin Butler, Managing Director of Ambiental (www.ambiental.co.uk)
discusses surface water flooding; its modelling, mapping and prediction

Once again, flooding is in the news. This is not surprising given the cata-
strophic losses experienced last summer, the degree of exposure faced by
the UK’s mission critical infrastructure, and the ongoing debate as to what
is a ‘sufficient’ level of flood defence spending.

For local authorities, city council planning departments and water com-
panies, flood risk is rapidly moving up the agenda. With increased develop-
ment in floodplain areas, coupled with more frequent ‘extreme’ rainfall,
potentially resulting from climate change, flood defences and drainage
capacities are being tested to the limit, and beyond. Just because you are
not located on the coast or by a river no longer means that you are safe
from flooding. The spectre of surface water or pluvial flooding, can strike
anywhere but the risks and impacts are particularly severe in urban areas.
However, as | will outline in this article, help is now at hand for city plan-
ners, insurers, water companies and emergency responders...

What is Surface Water Flooding?
Surface Water or Pluvial Flooding is defined as: “Flooding that results from
rainfall generated overland flow and ponding in depressions before the
runoff enters any watercourse or sewer” (Source: NERC).

In other words, intense rainfall that is unable to soak into the ground or
enter drainage systems runs off the land and results in localised, but
potentially severe flooding.

The Flood Events of Summer 2007

The flood events of summer 2007 were different in scale and type from
previous severe floods in the UK. In particular,a much higher proportion of
the flooding than normal came from surface water rather than from the

sea or rivers. May, June and July were the wettest months since records
began, with the resulting floods damaging approximately 48,000 homes
and 7,000 businesses (Source: Pitt Review: Learning lessons from the 2007
floods).

The Association of British Insurers (ABI) has released figures on the cost
of the June and July 2007 floods. The total cost is now estimated at £3 bil-
lion, with around 180,000 claims being made such that,

“The summer floods have engendered the largest natural catastrophe
insurance loss ever recorded in the UK.” (Source: ABI)

Surface water flooding was most severe in cities such as Hull, but prop-
erties all across the country were affected. The Environment Agency’s
review of the summer floods found that, in London, virtually all of the
1,400 properties flooded, were due to surface water. Surface water flood-
ing problems are set to increase with development pressures, climate
change and an ageing infrastructure.

Despite this, and as acknowledged by the Pitt Review, the risk of surface
water flooding across the country is currently not well understood. Until
now, risk mapping and modelling tools have not been available to identify,
and help prevent flooding induced by heavy rainfall events and ineffective
drainage.

Improved Prediction of Surface Water Flooding
Surface water flooding occurs when drainage systems have insufficient
capacity to deal with the volume of rainfall, it therefore happens quickly
and is hard to predict.

Ambiental, in collaboration with The Geolnformation Group is currently
working on an ambitious project to model and map pluvial flood risk hot
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spots for every major city in the UK, using Flowroute™. Flowroute is
Ambiental’s proprietary flood risk mapping and loss estimation platform.
By combining unique spatial datasets provided by The Geolnformation
Group (including LiDAR, building class and 3D building data) with
Ambiental’s leading-edge flood modelling and GIS mapping expertise, the
new UK-wide surface water flood risk dataset will benefit a wide variety of
markets including insurance, government, emergency planning and the
utilities.

Flowroute™ has been optimised for ultra high detail / accuracy flood
risk assessment, down to the level of individual buildings, for entire cities.
Early adopters include Thames Water with considerable interest being
shown by several local authority clients and the emergency services.

Flowroute™ is a novel, innovative approach to flood risk modelling and
mapping that is used to predict the depth, duration, velocity and extent of
flooding from rivers, the sea, defence breaches, dam bursts and surface
water. Ultra-high resolution Digital Elevation Models (DEMs) are employed
to inform a physically realistic mathematical representation of fluid flow
over topographic surfaces. Using the latest high resolution LiDAR DEMs,
Flowroute™ accurately captures the complexity of flood risk within the
urban fabric by allowing water to flow down streets and around individual
buildings.

One of the major advances of this technology is the ability to predict
the impact of surface water flooding and drainage surcharging caused by
intense rainfall events in urban areas. Extensive building-by-building vali-
dation against historical flood events is used to check and calibrate the
model so as to maximise accuracy of the predictions. The Flowroute™ mod-
elling technology also includes the impact of drainage systems by allowing

water to enter and leave the floodplain through sewers, dependent on
their capacity.

For insurers, more detailed flood risk maps enable improved underwrit-
ing, pricing and loss estimation by providing more specific risk ratings for
different probability events or return periods.

Surface water floodmaps are created by combining hydrological data
about flood events with a combination of satellite imagery, maps, digital ter-
rain data and 3D buildings. Ambiental are working closely with The
Geolnformation Group to provide high-resolution flood model coverage of all
major UK cities. Ambiental has identified 135 UK towns and cities at risk of
flooding, each with its own unique set of risks, critical infrastructure and
challenges. The derived risk maps and models can be distributed in a variety
of ways including through Google Earth, commercial Geographical
Information Systems (GISs) and even spreadsheets, making ultra-high detail
flood risk information accessible to a much wider audience for the first time.

Providing a more complete picture of the nature and extent of flood
risk in the UK will help insurers, local authorities, conveyancers, risk man-
agers and eventually, the general public, to better understand, and map rel-
ative flood risk and potential impacts.

The Future....

The summer 2007 flood events highlighted the importance of recognising
additional sources of flood risk. Climate models indicate a likely increase in
the frequency of heavy precipitation as a result of climate change. The
prevalence of very high intensity, long duration rainfall is placing a strain
on stormwater drains, with increased urbanisation acting to reduce the
permeability and infiltration capacity of surfaces which, in turn, promotes
increased runoff rates and flash flooding. This, in conjunction with
increased development in floodplain areas means that the risk is set to
increase over time.

It is vital that we have appropriate systems and mapping tools in place
that can be used to predict, and hence mitigate, the catastrophic impacts
of flooding now and in the future. If people and property are to be protect-
ed, government, emergency-planners and insurers now need better ways
of modelling and managing the risk of flooding. Ambiental’s latest devel-
opments in three-dimensional flood-mapping technology provide a more
complete understanding of flood risk. Planning departments, insurers and
risk managers that invest in flood risk assessment technologies can opti-
mise and better target infrastructure spending and save millions through
improved risk management.

Editor Note — Ambiental TS is developing pioneering new technology to
help mapping and modelling environmental risk. Specific details of the
technique and its applications will follow in a subsequent Issue.

Dr Justin Butler is Managing Director of Ambiental Technical Solutions Ltd.
(www.Ambiental.co.uk), info@Ambiental.co.uk.

GEoconnexionuk / Sept/Oct 2008 39




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 144
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 144
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    28.34646
    28.34646
    28.34646
    28.34646
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    8.50394
    8.50394
    8.50394
    8.50394
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


