I ntroduction

What isaflood? In some circumstances, and systems of insurance, thisis acritica question, particularly
those syssems which insure against a‘flood’ but not other forms or causes of water damage. Burdtsin pipes
or tanks under the control of the individua consumer are not usudly classed asa‘flood’. In generd,
‘flooding’ is categorised as being inundation with someone els=' swater, whether that weater has been
conveyed to the flooded property by means of anaturd or artifical channds or pipes, or directly overland.
A property may however aso be inundated as aresult of the runoff from the precipitation faling on thet
property. Thismay occur either because the drainage and storage on that property are inadequate to cope
with the amount of runoff generated, or because of inadequacies or problems downstream of that property.
For example, the sewer systlem may have inadequate capacity to cope, or it may fal asaresult of a sewer
blockage, or in low lying aress, the pumping capacity may be inadequate or fail. Since both the drains and
sorage for individua properties and dso the sewer network are dimensioned to carry only the desgned
ranfal event, some precipitation eventswill cause locdised flooding.

Determining the cause of an inundation can be difficult but it may aso determine whose responsibility, if any,
it isto resolve the problem. Thus:
if theflood isaresult of extreme rainfal on the property that was flooded, then it is either the
respongbility of the land owner or the sawerage utility;
if the flood travelled over land to that property then it is the responsibility of the sawerage utility or the
land owner where the water originated;
if the flood originated in anorn-main river, then it is the respongbility of the local authority or the riparian
Oowner; or
if the flood originated in amain river, then it is the responghbility of the Environment Agency who have
permissve powers to ded with flood matters.

In the USA, payments under the Federa Flood Insurance Programme are triggered if a least two properties
are affected. In France however payouts are not triggered until the Prefet declares aflood disaster.
Overland or channd flow of runoff is not however the only possible causes of flooding (T able 1).

Tablel Causes of flooding
note: the number of properties a risk from most kinds of flooding is unknown

Cause of flooding

river (main/non-main river) Main rivers are the responsibility of the Environment Agency; non-main
rivers are the responsbility of the local authority or riparian owner.
Thereis no particular logic to the classfication of riversinto ‘main’ and
‘non-main’. Both intengfied development and climate change can be
expected to increase the frequency and severity of flooding.

surface weter runoff Thunderstorms can overwhelm surface water drainage syssems which
are generdly only dimengioned to carry rainfdl from the ten year return
period rainfdl event. The result islocaised flooding; underground car
parks (and any other facilities below grade) are a particular risk.




sea (coastal/estuarine)

The responghility of the coastal protection authority who may be alocal
authority, port authority, the Environment Agency or loca land owner.
Risk isincreasing as aresult of sealevd.

dam falure (articid/naturd)
overflow of lakes

Many of damsin the UK date back to the Industria Revolution and
those dams tend to be close to and upstream of urban areas. Because
of their age, the form of congtruction of the dam and subsequent
modifications are not dways known. Failure of adam can be rapid and
catastrophic; the resulting wall of water is very destructive, quite
cgpable of completely destroying buildings for a Sgnificant distance
downstream. Dam bresk modelling for one yielded an estimate of
1,000 desths resulting from the breach of the dam in question. For
some dams, such a dam bresk andysis has been undertaken to
determine the resulting flood extent. Generadly, such an andysis has not
been undertaken. Natura lakes aswell as reservoirs may aso
overflow; some of the sediment will aso be trangported and deposited
by the released water. As sediment tends to trap and accumulate the
heavy metals and other pollutants from earlier pollution, Sgnificant
pollution may result from the flood deposited silt. A thunderstorm
induced overflow from alake at the Harwell research station deposited
low level radioactivity over theloca area.

cana s/aqueduct The cand system isintegrated into the land drainage system and in some
cases, acand isa ahigher leve than neighbouring development. There
have afew ingances of cands burding their banks and causing floods.
Aqueducts may also breach.

water mains Water mains differ in Sze; bursts by large mains have caused a number

of floods, saverd multi-million pound losses occurring in London in
recent years. Therisk of flooding is partly afunction of the diameter of
the mains, the water utilities are increasingly building GISs containing
details of the location of their underground networks. A concern of
London Transport who have just spent £100 million on flood protection
for the London underground system.

sewer surcharges/collgpses/pump
falure

A high frequency event: OFWAT performance criteria for the water
utilities relates to the number of properties who are likely to experience
flooding twice in ten years. The number of such propertiesis known -
OFWAT* givesafigure of 2.5 per 1,000 properties as the proportion
of properties experiencing flooding each year - but not the numbers
likely to be flooded less often.

*OFWAT 1999 Draft Determinations. Future water and sewerage charges 2000-05, Birmingham: OFWAT

In addition, flooding can be a significant contributor to the total risk from other hazards. Thus, CIMAH stes
are frequently located on flood plains and relative to other chains of events that can lead to a release of
toxic, flammable or explosve substances, aflood istypicaly ahigh probability event. Thus, in thefirst
quantitative risk assessment for Canvey Idand, the dominant risk was of aflood causing the vapourisation
and release of theliguified natural gas then stored in underground storage tanks (Xxxx).




| mpacts on the insurance industry

Table 2 seeksto compare the threet from the different potential causes of flooding in terms of their likely
impact on the insurance industry. Whilst the catastrophic loss potentid isimportant for reinsurance and
amilar purposes, the probability of the event would be important in any attempt to set actuarid premiums,
and the proportion of total annua flood related lossesis relevant for risk management. It is noticegble that
many of the assessments can be basad upon no more than expert judgment.

There are three further weakness from a nationa perspective. Firdtly, ‘flood risk mapping’ conventionally
only looks a a single flood event, usudly the 100 year return period flood; the relative consequences of, say,
the 500 year return period flood are not shown or considered. 1n some flood plains, the 500 year flood will
only affect adightly larger areaand result in dightly deeper flooding. In other instances, the consequences
can be dramatically different. The second limitation is that flood events on a Sngle catchment are
consdered. However, asingle precipitation event (or asnow melt) may affect anumber of different
caichments. Thus, the annua probability that, for instance, 10,000 properties on five different catchments
will be flooded by the 100 year return period flood is not 100° but could be aslow as 1in 100. Thirdly, the
flood extents and return periods are typicaly based upon short lengths of records during which time

condition may be changing.
Table?2 Relative threat from different causes of flooding
probability % of annual losses catastrophic loss
potential
river medium high? medium-high where the
areais currently
protected by
embankments
surface water runoff high low? low
sea medium low? high where the areais
currently protected by
embankments
dam falure low? negligible high
cand agueduct low? low probably low
water main high? 7? low
sawer high high?? OFWAT figures | low
imply an average 3,500
properties that flooded
on annud basis

It is gppropriate to differentiate between large properties, where the premium may be tailored for the
specific property, and domestic insurance where only rdative broad premium banding can be justified
because otherwise the costs of premium setting would be excessive in relaion to the expected premium
income. However, the development of GIS data basesis cutting the cost of setting premium rates according




to risk. For large properties, both the probability of water damage and the consequences should be
expected to increase over time for a number of reasons.
the increasing importance of cleanlinessin other industries in addition to the food indudtry;
the increasing concentration and speciaisation of indudtry;
the increasing reliance upon eectronics, particularly custom made circuits, in dl stage of production and
digtribution;
the shift to *Just In Time' inventories and hence reliance on continuity of supply.

Properties below grade present a particularly high risk: underground car parks are perhaps the most
common such facility aswell as presenting ahigh vaueloss. For example, asmdl flood in Hong Kong
flooded the underground car park of a hotel which happened to contain severd Roll Roycesaswell asa
number of luxury cars.  Underground car parkstypically flood in relatively minor floods.

Therisk to life hasinsurance implications both in terms of life insurance and liability insurance. Thefailure of
adam probably would result in the largest Sngle loss of life, and would result in aclam againg the owner’s
ligbility insurers. In other countries (xxxx), it is normal to prepare offste emergency plansfor dams; it
gppears to be less common in the UK dthough there have been at least two dam dertsin the UK, athough
onewas from aterrorist threet. In the past, there has strong officia resistance to preparing and publishing
offdte emergency plans for dams on the grounds that the public would ether panic or object on the grounds
that their publication would affect the value of their house. Thereis not any red evidence from other
countries that panic would follow from publication of such emergency plans or that the required publication
of offgte emergency plansfor indudrid plants designated under the CIMAH regulations (xxxx) resultsin
either consequence.

After dams, the largest number of potentid deethsis probably in rdation to fallure of flood or coastal
embankments. Chatterton et a (xxxx) estimated that the number of deaths following a breach in the coasta
defences of the Wentlooge Levelsin south Waes would be between 175 and 350 dthough the Satistica
basis for estimating the risk to life from flooding is poor (xxxx). It could be comparable in other areas lying
behind high flood embankments; the risk of deeth islikely to be particular high in mobile home parks. The
question of ligbility ether for failure of embankments, which might be the result of inadequate maintenance,
or of fallure to warn those a risk and make adequate provisons for evacuation could be interesting. Should
aflood result in areease of toxic, explosve or flammable materias from a CIMAH site, the question of
ligbility would be more clear cut.

Hood hazard management is not about minimising flood losses but about maximising the efficiency of use of
the catchment asawhole. 1t follows that increases in nationa annual flood losses provide little or any
indication of the relative success of the flood management policy adopted. If thereis no changein flood
management policy from year to year, flood losses should be expected to rise in red terms smply aswe
becomericher. Therefore, the interests of the industry and society do not necessarily coincide.

Hood losses from year to year will riseif:
the flood risk increases;
there are more properties at risk; and/or
the loss per property increases (either or both fabric and contents).



The frequency and severity of flooding will change if ether or both precipitation and/or runoff changes. One
or both will change over time as a result:
urban development, or intensified urban development, of the catchment; changesin agriculturd drainage;
or changes in forestation;
climate change.

On average the rate of change in the stock of dwellings has been low over recent years. This dow rate of
change has concedled greater regiond differences. Current projections of the rate of future household
formations implies both that the rate of change of stock as awhole will be greater and, equaly, so will the
regiond differences. Wherever these developments take place, the result will be to increase flood risks
ether because they are located in flood risk areas or because runoff isincreased. It seemslikely that the
emphass on redevelopment of brown field Sites, as opposed to green fidd stes, will mean that a sgnificant
part of this new development takes placein flood risk areas. Much early industrid devel opment took place
near rivers both to take advantage of transport by water and because the land was flat.

Loss per dwdling will increase if the value at risk increases or the susceptibility to flood losses increases.
For exigting dwdlings, the vaue of the Structure &t risk isincreasing over time as aresult of the congtruction
of extensions, including conservatories, and the enhancement of exigting rooms (e.g. fitted kitchens). In
some cases, the result is dso to increase susceptibility to flood damage (e.g. the use of fibreboard and
amilar materids in kitchen unitsto replace existing heavy wood units).  New buildings are generdly
expected to be more susceptible to flood damage than are old buildings constructed of masonry and with
thick tongued and groove timber floors. Timber sections are typicaly now much thinner and therefore more
susceptible to warping; and chipboard floors are generally more susceptible to flood damage than old style
tongued and groove floor boards (they have been described as turning into ‘weetabix’). In addition, modern
practiceisto St lightweight plasterboard partitions on the suspended floor; in consequence, if the floor fails
through flooding then so too do the partitions.

The vaue of the contents of adwelling is probably increesing dthough it is difficult to find Satistics that could
be used to cdculate the red change over time other than changes in ownership rates for different items. At
the same time, so is the susceptibility of those contents to flooding also increasing as el ectronics replace
electro-mechanica equipment.

Therefore, totd flood lossesis neither a useful indicator of the relative success of aflood management policy
nor a useful indicator to the insurance industry. Three more useful indicators for the insurance industry of
flood losses are:
changesin the proportion of total domestic losses contributed by flood losses (but a change may smply
mean that other losses are rising faster or dower)
changesin the total of flood losses compared to the tota insured value (but insured vaue may not be
amply relaed to the value a risk);
the year on year rate of changein total domestic flood losses compared to changesin real Gross
Domestic Product (but this assumes that increases in vaue at risk are Smply related to changesin
nationd income); and
the year on year rate of change in tota domestic flood losses compared to the estimated rate of change
in the red vaue of dwellings and their contents.



Some flood management policy changes are likely to affect the insurance indudtry. In particular, the
‘managed retreat’ option is also being applied to rivers as well as coasts. In those areas where flood
defences elther need rehabilitation or replacement, the option of retreating those defences is an option which
the Minigtry requires the Agency to consider. The managed retreat option is probably only viable where the
area protected at present is primarily agriculturd and so the increase in the number of buildings at risk of
flooding islikely to be samdl. The shift islikely to be towards localised protection of urban areas. However,
where asingle factory islocated in a predominantly rurd area, even where the provison of locad protection
for that factory isjudified in economic terms; it likely that the use of public money to protect asingle
property will be questioned. There may, therefore, be some possibly large industrid or commercid
properties which lose their flood protection unless they are prepared to fund the works themselves.

Optionsfor theinsurance industry

There are arange of options for the industry with regard to insuring domestic properties:
go On as now
changesin cover:

withdraw flood coverage atogether

exclude some risks (e.g. from river flooding)

exclude some properties (e.g. those with chipboard floors, mobile homes)

exclude some areas known to be at flood risk

st actuaria premium rates

refuse to cover properties that have aready been flooded once

refuse coverage in areas where flood defence standards are deemed to be too low
increase deductibles, perhaps up to aquite high leve (e.g. £10,000 each for structurd and contents
losses)

limit cover (e.g. contents losses limited to indemnity cover)

refuse to cover building extensons to property at risk

limit total cover per property

exclude some items (e.g. highly susceptible items such as dectronic goods, antiques)

The industry might seek to influence wider development policy in the following ways

seek to change building regulations (e.g. so that they require ground floor structures which are flood
resstant, ground floor partitions that are independent of the floor structure)

engage in development consents process

lobby for greater public investment in flood and coasta defence

require flood proofing in new propertiesin designated aress (but there are economies of scale from
gructural flood protection)

refuse to cover any new development in designated areas

require flood proofing of existing properties

seek to shift to the US modd where the government carries the risk



seek to shift to the French modd where the relationship between the government and indudtry is
formalised.

risk management:

provide advice to the policy holder asto what to do in the event of aflood

provide help in the event of aflood (e.g. provide sand bags - the Loca Authorities who used to do this
can no longer afford to do s0)

provide recovery advice to the policy holder

contribute to the costs of flood aleviation schemes which protect existing properties (or propose to
underwrite P schemes for particular areas)

provide arecovery service (e.g. viaprofessond drying, cleaning €etc)

include coverage for non-monetary losses

risk management of losses

Each gtrategy will provoke responses from different parts of central and local government, from individua
consumers and consumer organisations. The likely reactions of those other parties need to be consdered as
these will influence the success of the strategy. Since flood cover is being subsidised by dl policyholders,
the interests of those policyholders ought to be consdered. For example, in France, the catastrophy
insurance addition has just been increased from 9% to 12%. From the perspective of theindudtry, it isaso
necessary to consider what part of the risk it is desired to manage, be this annual average flood losses or
catastrophic flood losses. Again, afurther issue isthat of setting a precedent; if arigorous intervention is
made in respect of flooding then to be consstent it might be argued that the industry ought to intervenein
other areas aswell.

One key question is then whether it is new development about which the insurance industry is most
concerned or changes in potentia losses for existing development. The ABI statement of 1998 covers both
aspects but the power of preparedness to refuse coverage to properties that have been permitted against the
advice of the EA is probably in terms of interndising flood aleviation costs to the developer or builder. That
itis, the ABI statement may be used to require the devel oper to contribute to the costs of providing flood
dleviation works ether for the development, or to those properties which would be placed at increased risk
because of the new development, as a condition of development permission.



