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Abstract. This paper provides a comparison of the causes,1 Introduction
effects and aftermaths of the coastal flooding that occurred on

the east coast of England in 1953 and the west coast of Francene storm surge that struck the east coast of England and the
in 2010 that resulted in 307 and 47 deaths respectively. Thggyth-west coast of the Netherlands during the night of Sat-
causes of both events are strikingly similar. Both were causeq_ljrday 31 January 1953 caused the worst natural disaster in
by a combination of high tides, low atmospheric pressure,northern Europe of the past two centuries. In eastern Eng-
high winds and the failure of poorly maintained flood de- |and 307 lives were lost, more than 32 000 people were evac-
fences. In both cases the number of deaths was related to thﬁted’ 24000 houses were damaged, 46 000 livestock were
vulnerability of the buildings and people. Buildings in the \ijjled, 160000 acres of agricultural land were flooded with
flood zones were often single storey bungalows and the peosajt water, and major transportation links were impassable

ple who died were mostly over 60yr of age. Both tragedies.symmers, 1978). The damage has been estimated at £5 bil-
were national disasters. The 1953 flood in England acted aggn in today’s money (RMS, 2003).

a catalyst for an acceleration in flood risk management pol- On 28 February 2010 at 2 o'clock in the morning the
iqy and prgctice. It resulted in: the development of a Storm“tempéte" (storm) Xynthia hit the French Atlantic coast,
Tide Warning System for the east coast of England; the S.etThe storm surge combined with a high tide and large waves

ting of new design standards for coastal flood defences; Nt aused flood defences to falil along the coast from the

creased investment in improving coastal defences; and a su Sironde near Bordeaux to the Loire Estuary. Over 50000

stantial new research effort into coastal processes, protectioHa of land were flooded and 47 people died as a result of the

and forecasting. In France there has also been an episodi : .
shift in flood risk management policy with the focus falling Storm. Most people died as resuilt of the flooding although

. . a small number of people died as a result of storm debris.
on: control of urban developments in areas at risk of flood- peop

oo ) o .~ The French Departments of Vel and Charente-Maritime
ing; improved coastal forecasting and warning; strengthenlngSuffereol the most damage (Kolen et al., 2010). It has been

of ﬂo,f)d dgfences; anq developing a “culture of risk aware- o stimated that the damage caused by the flooding may have
ness”. This paper outlines the lessons that can be learnt frorgOst in excess o€1.2 billion (Le Figaro, 2010a)

the two events and provides recommendations concerning _ .
how future loss of life as a result of coastal flooding can be  11iS Paper sets out to compare the causes and effects of the
reduced. two events in England and France including the nature of the

flood hazard, the vulnerability of the receptors (i.e. people
and buildings) and the consequences. One of the purposes of
this comparison is to provide a broad, comparative review of
the management of flood risk in the two countries. Over the
last 50 yr a wide range of flood risk management measures

Correspondence tdD. M. Lumbroso have reduced the risk of fatalities from flooding in the UK.
BY
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The high water levels associated with the combination of
storm surge and tide had not been foreseen in the design of
Y ixstowe — over 40 dead coastal flood defences, which were unable to hold back the
“/+ Harwich water in many places. The 1953 storm surge produced high
water levels not seen for the previous 250 yr along the coast
of East Anglia. The surge affected 1600 km of the coastline
of eastern England (Muir Wood et al., 2005).

Canvey Island — 58 dead By the end of World War Il, Britain’s coastal flood de-
Py fences were in a fairly neglected state (Kraus, 1996). The
London Great North Sea Flood highlighted the inadequacy of coastal
defences in place in the UK at the time. It caused an esti-
mated 2000 breaches in the natural and artificial flood de-
fences (Muir-Wood et al., 2005). Along the estuaries of Es-
sex, there were 839 breaches up to 45 m in width and extend-
informed largely by assessing and reducing the flood risk ofing from 1.5 to 6 m in depth below the former defence crest
areas where people live and work, and the infrastructure onCooling and Marsland, 1954).
which they depend (DEFRA, 2008a). The paper considers  geyeral mechanisms contributed to the defence failures. In
whether the lessons learnt and policies adopted by the Britisiy gy, cases, the powerful surge and associated waves scoured
Government after the 1953 event are relevant to France anghe seaward face of the defences while water that had over-
its current policy on flood risk management. The paper alsqgpped or flowed through cracks and permeable layers eroded
provides a series of conclusions and recommendations.  tne inland face, leading to damage and collapse. Elsewhere,
sand and earth fillings were washed out, undermining the em-
bankments leading to their collapse (Muir Wood et al., 2005).
People were taken by surprise by the floods owing primarily
2.1 The Great North Sea Floods in England in 1953 to the sudden breaching of flood defences and the lack of
forecasting and warning systems.
Storm surges present a very specific type of flood hazard to Figure 1 shows the area inundated and the location of
the east coast of England, a hazard that can be more sevetiee fatalities as a result of the 1953 floods (Steers, 1953).
than coastal floods seen elsewhere around the British Islessigure 2 shows a photograph of flood defences that were
mainly because of the semi-enclosed funnel shape, and thiereached in the 1953 event.
shallow nature of the North Sea (Baxter, 2005). The Great
North Sea Flood in England was caused by a storm surg®.2 Background to the flooding caused by “tempte”
that was the result of wind pushing the sea towards the coast,  Xynthia in France in 2010
coupled with low air pressure and a high astronomical tide.
From 06:00 pm on the evening of 31 January 1953, windsThe “temg@te” (storm) Xynthia struck the French Atlantic
drove the storm surge southwards along the east coast reacbeast at 02:00 am on 28 February 2010. In many respects,
ing Canvey Island just after midnight on 1 February 1953the cause of the flooding was very similar to that which oc-
(Grieve, 1959). curred in Britain in 1953. In France the coastal defences in

Jaywick — 37 dead

Fig. 1. Area flooded and the loss of life in east England as a result
of the 1953 coastal floods.

2 Nature of the flood hazard
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2010 were in a similar, if not worse, state to those in the
UK in 1953. Many of the coastal flood defences that are
along the French Atlantic coast date back to the Napoleonic
era. Most of the coastal dikes were built originally to pro-
tect agricultural land, but with the increasing urbanisation of
the Atlantic coast in the past 30 yr their primary purpose hasFig. 4. Aerial view of the damage to a section of coastal flood de-
changed. Flood defences that were adequate for agriculturdénces in Vende.

land were not suitable for the protection of new housing de-
velopments.

A combination of high tides, low atmospheric pressure
coupled with high winds and the failure of coastal flood de-
fences led to widespread flooding along the coast of ¥end
and Charente-Maritime and the deaths of 47 people. The in-
undated area in these two Departments is shown in Fig. 3 Exposure to flooding
(Mercier and Acerra, 2011). It has been estimated that 75Skmy, 1953 in east England, it has been estimated by various
of dikes out of a total of 103km in Veget and 120km of  aythors (Baxter, 2005; Jonkman and Kelman, 2005) that ap-
dikes of the 224km in Charente-Maritime needed to be re-proximately 32 000 people were exposed to the flood hazard
built or strengthened following the storm. Figure 4 shows aninat occurred. The number of fatalities represented approx-
aerial photograph of a breach in a flood defence in ¥end  imately 1 9% of the exposed population which is in keeping
In some houses in La Faute-sur-Mer, the water level rose tQuith historical data collated by Jonkman related to fatality
a depth of 2.5m within half an hour following the failure of 4tes for coastal surges (Jonkman, 2007). Since 1953 the
dikes. Some people woke up to find their beds floating 1.5 Mygastal population on the east coast of England has increased
above the floor (Kolen et al., 2010). markedly. For example in 1953 the population of Canvey Is-

Around 10 000 people were forced to evacuate their homesand was about 12 000 people, today it is in excess of 37 000
on the Atlantic coast. The French government declaredLumbroso and Di Mauro, 2008). In other areas, the popu-
a “Catastrophe Naturelle” in four Departments (Charente-ation has increased by between 30% and 90 % (Baxter et
Maritime, Deux-®vres, Vende and Vienne). It was re- al., 2002). Suffice to say the number of people living in
ported that more than 9000 French fire fighters and emerthe east coast floodplain has grown significantly since 1953.
gency workers backed up by helicopters were deployed orpn the French Atlantic coast there has been a significant in-
1 March 2010 to reach residents stranded on rooftops, mostlgrease in the population over the past 40yr. Figure 5 shows
in Vencee and Charente-Maritime (MEEDDM, 2010). Hun- the increase in the total number of houses and the number
dreds of families in coastal regions spent the night in sheltersf houses in the area flooded in 2010 in La Faute-sur-Mer,
that were set up in schools and public buildings. the worst affected town, based on available land registry and

Sea defences in France are currently owned by an eclegopulation data.
tic range of communities, property owners and individuals,
most of whom do not have the necessary financial means

to maintain them. Approximately 3000 km of defences are
classed as “orphelines” (orphans) by the French Government
because their ownership is not known (MEEDDM, 2011).
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Fig. 6. A typical wooden house that was swept away in the 1953

Fig. 5. Growth in the number of properties at La Faute-sur-Mer. flood

As a result of the increasing urbanisation of the coast, the, . . .
number of dwellings in the area flooded in 2010 in La Faute—.(58 dead) (Baxter, 2005). At the time, prefabricated build-

sur-Mer increased from 508 in 1980 to 1227 in 2010. Be-N9s i these communities were commonplace owing to the

tween 1990 and 2000, 266 out of 409 new dwellings Con_housmg shortage following the Secoqd World War..On Can-
vey Island, the most vulnerable dwellings were rudimentary,

structed in La Faute-sur-Mer were built in flood prone areas. ingle-stor tructures that had been built h retire-
After 2000 the number of buildings built in the 2010 flood singie-storey structures that had been bullt as cheap retire
ent homes for workers from the east end of London, for

zone decreased. However, this decrease in urbanisation W%vnshom the island had become a retirement paradise (Kelman
not as a result of any spatial planning land controls or due2002). Pollard (1978) states thahe Mablethorpe Sutton

to an increase in the awareness of the flood risk but as a reérea of Lincolnshire. the Hunstanton to Lvnn area. Javwick
sult of a decrease in the amount of land that was availabIeCanVe Island — we’re largely seaside shimt -tow,ns gonsis:t—
to develop. In 2010, in the southern part of La Faute-sur- y gely y

Mer, where the highest water levels were recorded in 2010!ng mainly of timber bungalows never intended for winter

. . : . occupatiori. A view of a typical timber house that was
(approximately 3m), some houses were still being built Onmovepd more than 300 m byt)t/r?e flood water in 1953 is shown
the remaining free parcels of land. It should be noted that . . . - X
many of the new houses built in La Faute-sur-Mer are sec:" Fig. 6. Death tolls were highest in communities with
ond homes so it is difficult to assess the occupancy rate Whel{ﬁw-quality buildings. For example, 39 fatalities occurred in
Xynthia hit. However, anecdotal information, collected by e Felixstowe on a housing estate comprising prefabricated

the University of Montpellier, indicates that it was around houses. On Canvey Island, the death toll amounted to 58,

30%. Another reason for the increase in urban develop—Wlth many people surprised in th.e" houses, several of which
collapsed, after sea defences failed.

ment in coastal areas prone to flooding is peri-urbanization. . )
For example this is the case for the town of La Rochelle in  1he type of housing stock affected by the Xynthia flood

Charente-Maritime. As the town grew and the price of real event in 2010 was similar to those affected by the 1953 flood

estate rose, developments began to be constructed in preyJf! that 32 of the 41 people who died lived in bungalows. Sim-

ously undeveloped coastal zones, where land was less efla" o the 1953 flood, the sea surge occurred at night and
many people were surprised sleeping in their homes. The

PENSIVe. majority of the houses in the inundated area had been fitted
with electric shutters and had no access to the roof which

4 Vulnerability of the buildings and people turned them into traps, as vertical evacuation to avoid the
floodwater became almost impossible. A typical view of

4.1 Vulnerability of buildings bungalows in La Faute-sur-Mer located directly behind flood

defences is shown in Fig. 7.
In 1953 in England most of the houses in the communi- Itis important to note that the presence of an upper storey
ties worst affected by the flooding were constructed usingis not necessarily synonymous with security as seven people
flimsy, wooden frames or were prefabricated bungalow. Ofdied in houses with a second floor. In the case of windstorms,
the 307 deaths, at least 216 (70 %) occurred in five main clusthe occupants often prefer to sleep on the ground floor be-
ters: Mablethorpe and Sutton-on-Sea (16 dead), Hunstantooause upper storeys are noisy and considered unsafe owing
and Snettisham on the Wash (65 dead), Felixstowe and Hato the wind. In many cases the rescue services had to smash
wich (over 40 dead), Jaywick (37 dead) and Canvey Islandhe roof tiles of houses to reach people in bungalows. In

Nat. Hazards Earth Syst. Sci., 11, 232333 2011 www.nat-hazards-earth-syst-sci.net/11/2321/2011/



D. M. Lumbroso and F. Vinet: Coastal flooding of England in 1953 and France in 2010 2325

270 to 89
260 to 69
250 to 59
240 to 49
230 to 39
220 to 29

Age range (years)

213 t0 19

26 to 12

<6

0 5 10 15 20 25 30 35 40
Number of deaths

Fig. 8. Age of the people who died in the 1953 floods at Canvey
Island and Jaywick.

Fig. 7. Single storey houses located behind coastal flood defences

in La Faute-sur-Mer. In the Departments of Charente-Maritime and Vead
there were 41 deaths related to the 2010 coastal surge of

many communes, local planning regulations prevented con\-NhICh 2_9 occurred in the town of La Faute-;gr-Mer in Vead

struction of an upper floor. The mayor of I'Aiguillon, Mau- and 12 in the Department of Charente-Maritime. In La Faute-

rice Milcent. said The breach in our sea wall was not the sur-Mer, 28 out of the 29 fatalities occurred in an area mea-
problem! The waters just rose at once, overflowing our com-S4Mng 3ha that became known as the *bowl of death” by

munities, built on swamps, in a flood-prone area. The prob_the media and political authorities. Figure 9 shows the age

lem has been known since Napoleon's time. According toan_d sex of people who died in_the 2010 floods in France. It
our regional construction codes, houses had to be «fisher-'S iImportant to note that no official data was collated by the

men styl& (i.e. bungalows) (Coastal Care, 2011). Table 1 French Government on the fatalities. The data in this paper

clearly shows the link between the vulnerability of the build- were collected bY resqarchers from the University of MO'T“'
ings and the number of deaths. pellier who, working with local stakeholders such as the fire

service, compiled the information in the six months after the
4.2 Vulnerability of people floods occurred.

For the 2010 event in France, 71% of the people who
In the cases of the 1953 and 2010 floods the vulnerability ofdied were aged over 60. The median age of the victims was
people also played a large part in the number of deaths that5, which is high taking into account that the median age
occurred. Pollard noted that for the 1953 flood in Englandof the communities where fatalities occurred is 52 and that
that “the eventual death tolls showed that it was the elderly,the median age of the French population is 38yr old (IN-
who went to bed early and had meagre reserves of energ$sEE, 2007). In the town of La Faute-sur-Mer, people aged
even if they had time to realise what was happening when thever 74 comprised only about 16 % of the total population.
water hit them, who were most vulnerab(Pollard, 1978).  However, it should be noted that the flooding occurred during
On Canvey Island, 42 out of 58 fatalities were aged over 60the school holidays and no information was available on the
The highest proportional death rate along the whole flooded'non-resident” population who may have been on holiday at
coast was at Jaywick where 36 (5%) out of 700 residentghe time. In La Faute-sur-Mer, it was possible to determine
died, with all the deaths being attributed to drowning. Of from land registry datasets that at least 20 out of 29 victims
these, 82 % of victims were aged 60yr and over, and in thewere local residents. Figure 9 shows that there were no vic-
youngest age groups, under 44, the dead comprised two petims in the age range 20 to 40. The five fatalities aged less
ple who were described as disabled, one woman in an adthan 20 were children on holiday with their parents or grand-
vanced state of pregnancy, two adults who died trying to saveparents. The age distribution of the victims is very similar to
others and one child aged 11 (Baxter, 2005; Grieve, 1959)the 1953 flood where there was also an over-representation
In south Lynn, all 14 fatalities were over 60. Deaths were of elderly people.
not necessarily caused by drowning. Of the 41 post mortems
carried out at Canvey Island, 14 people died of other causes
than drowning, such as shock and heart attack (Jonkman arfl  The response to the 1953 and 2010 flood events

Kelman, 2005). Figure 8 shows the ages of the people that
died at Canvey Island and Jaywick. Johnson et al. hypothesise that national flood events create

a “window of opportunity” for increasing the rate at which

www.nat-hazards-earth-syst-sci.net/11/2321/2011/ Nat. Hazards Earth Syst. Sci., 1233320611
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Table 1. Number of deaths and the types of building they occurred in during Xynthia.

Type of building Bungalow Bungalow with one upperHouses with an upper floor ~ Others (e.g. caravans)
room acting as a refuge

Number of deaths 32 4 3 2

Age range number of River Boards. They had emergency plans but they
were not linked up on a national basis. Emergency plans
were hampered by communications failures in most locations
(Environment Agency, 2009a). One of the British Govern-
ment’s primary concerns after the 1953 flood was to set up
a coastal flood warning system. The 1953 flood led directly
to the creation of the Storm Tide Warning Service, a national
flood warning organisation, created to improve the accuracy
and efficiency of coastal surge warnings to the public as well
as the authorities. Just ten days after the flood, the Gov-
ernment announced emergency arrangements as a “stop-gap
S — ——— before a more permanent system could be devised (Penning-
8 7 6 5 4 3 2 1 O 0 1 2 3 4 5 6 7 8 Rowselletal.,2006).
Men Women

_ o Although at the time of the 1953 flood a rudimentary surge
Fig. 9. Age and sex of_ the people who died in the 2010 coastalfgqd warning system was in place for London (Waverley,
floods caused by Xynthia. 1954), little thought had been given to a more accurate and

far reaching system covering the east coast of England. This

flood risk management policy changes or for fundamentalVas partly because at the time storm, surges in the North
changes in policy. A flood is defined as a “crisis” if its scale S&& Were poorly understood and there was no appropriate
and its impacts are of more than regional significance, andn®dium for communicating the warnings as the fledging,
recognised by the national Government as such (Johnson &gtional radio system was not considered to be appropriate
al., 2002). Policy change acceleration as the consequend& €nning-Rowsell, 2006; Waverley, 1954). Soon after 1953 a
of a major flood emergency is not necessarily based on th(getwork of tidal gauges was installed around the British Isles’
development of new ideas but can help to promote existingcoastline to provide accurate water height measurements and
ideas that are already the subject of widespread discours&2nnect weather forecasts with tidal movements. This net-
within the framework of an existing flood risk management WO'k can now provide wamings up to 12 in advance of an
policy (Penning-Rowsell et al., 2006). The East Coast flood€X{reme storm surge. A system of sirens originally set up
of 1953 and the “teréte” Xynthia events were certainly ex- for civil defence purposes along the east coast was expanded
ceptional floods in recent history, both in their nature, sever-2nd used to provide wamings to communities of any extreme

ity and impact. The responses to the two floods are detailed©0ds following the 1953 event. The minutes of the Waver-
below. ley Committee set up to investigate the 1953 flood indicate

The 1953 flood in England led to the following accelerated that many of the policy changes were driven by Proudman

policy initiatives and responses: and Steers, a University of Liverpool oceanographer and a
University of Cambridge Geographer, respectively.

1. The development of a Storm Tide Warning System for

the east coast of England. The 1953 flood in England was a “wake-up call’. A year

after the disaster, the government claimd@ years’ work
2. The setting of new design standards for coastal floodhad been completed in 12 morithssure up Britain's coastal
defences at the 1953 level. defences, the Manchester Guardian reported. £20 million
o ) ) (approximately £350 million in today’s terms) had been spent
3. Investmentinimproving and strengthening coastal floodp, reinforcing thousands of miles of sea and tidal river de-
infrastructure. fences Along large parts of the East Coast ... the wall had
4. A substantial new research effort into coastal processed?€€n raised by a minimum of three fgapproximately one
protection and forecasting. metre] and had been greatly increased in Wldth so that th'e
scouring effect of wave action would be virtually impossi-
In 1953 in the UK there was no national flood warning ble” (Sturcke, 2007). Hansard, the printed transcripts of par-
service or coordination. Flood defence was organised by diamentary debates in the UK, shows that the issue of design

Nat. Hazards Earth Syst. Sci., 11, 232333 2011 www.hat-hazards-earth-syst-sci.net/11/2321/2011/
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standards for flood defences had been debated since the Grdht real estate prior to the storm with the ministry of finance
Flood of 1947 that were the most catastrophic river floods forstating that they would pag€250 000 per house (MEEDDM,
at least 200yr in the UK (RMS, 2007). It would appear that 2010). To date in Verge of the 823 homes designated
the use of the 1953 level did not come about as the result oby the French state to be destroyed, nearly 700 homeown-
a scientific debate but because it would have been politicallyers have accepted the compensation terms by the state with
impossible to suggest a lower level (Johnson et al., 2002)demolition taking place in March 2011. There remain 79
The 1953 flood thus resulted in evidence-based standards gfeople who have decided to take the matter further legally
coastal flood defences with this level being the maximum(http:/Lafautesurmer.ng2011).
level provided unless benefits gained by having higher de- In February 2011 the French Government produced a
fences could be adequately demonstrated. document called “Plan submersions rapides: Submersions
Although central London had escaped the flood in 1953,marines, crues soudaines et ruptures de digues” (Rapid in-
the vulnerability of the city was highlighted to politicians. If undation plan: coastal floods, flash floods and dike failures)
the tidal surge had reached central London, the death tollanMEEDM, 2011). This plan details the policy response
damage could have been significant. Over a million peoplebrought about not only as a result of Xynthia in Febru-
would have been in danger. The probable damage to Lonary 2010, but also severe flash flooding in the Var Depart-
don’s infrastructure including water and sewage system, unment in southern France in June 2010 that led to the deaths
derground, gas and phone lines would have disrupted life irof 25 people. There are four priority areas detailed in the
the capital for months and been costly to repair. plan as follows:
The 1953 flood acted as a catalyst for Britain’s largest ever
coastal defence improvement programme. In the years fol- 1. Control of urban developments in areas at risk of flood-
lowing the 1953 flood, coastal defences were raised by upto  ing.
two metres in areas where the risk (i.e. the number of peo-
ple) was highest (RMS, 2003). In many places the coastal
defences were improved so that they could protect against
storm surges with an annual probability of up to 1 in 1000 yr.
After the floods, an enquiry was set up to work out ways 4. Developing a “culture of risk awareness”.
of protecting London in the future. As the old system of
embankments was clearly no longer adequate, the enquiry In terms of the control of urban development in flood haz-
recommended the construction of a flood barrier across thard zones, the French Government has stated that there will
Thames. be a concerted effort to complete “Plans déwemntion des
The fourth aspect of the 1953 flood was the increase in theRisques Littoraux” (PPRL), i.e. coastal flood risks plans. The
coastal research effort following the flood. After 1953 the goal is that within three years, 242 new coastal communities
Proudman Laboratory at Liverpool University developed thewill be covered by a risk prevention plan and that the exist-
use of approximate statistical methods for the east coast ahg plans of a further 68 communes will also be revised. The
England and their continuing research led to the world’s firstgovernment will introduce a law meaning that the construc-
storm-surge prediction scheme based on a numerical modeion of new coastal flood defences to allow new areas adja-
being set up in 1978 and which has been upgraded ever sinagent to the coast to be developed will be prohibited. By the
(Jones, 1999). Other areas of coastal research that conend of 2011, the French Government will also have a tech-
menced included long-term sea-level change (Jones, 1999)nical reference document in place to assist professionals in
Similar to the 1953 floods in Britain, the floods caused providing flood risk management solutions.
by Xynthia have acted as a catalyst for change in France. When Xynthia occurred, although an effective fluvial
Xynthia caused the worst ever coastal flooding in terms offlood forecasting system existed this was not the case for
mortalities recorded to date. An historical study of coastalthe French coasts. During a parliamentary inquiry in
surges by Garnier and Surville (2010) indicates that there ha2010, a representative of the Service Hydrographique et
been no previous coastal surge in France with such a higifocéanographique de la Marine (SHOM) (Hydrographic and
death toll (Garnier and Surville, 2010). The French Govern-Oceanographic Service) stated that the two coastal level mea-
ment declared the 2010 floods a “natural catastrophe” so isuring stations covering this part of the French coast cur-
will be interesting to note if they also have the same long-rently did not have the ability to read real-time data and that
term impact that the 1953 flood had on flood risk manage-they often broke down (SENAT, 2010). The monitoring sta-
ment policy in the England. One immediate response to thdions do not currently provide an effective way of forecasting
Xynthia flood was that the French Government announcedidal surges. There are currently only 17 tidal gauges on the
on 8 April 2010 that it had decided to destroy 1510 housesFrench coast that can provide real time sea level informa-
in the affected areas of which 823 were in the Mea&nd  tion. A programme of upgrading tidal gauges began in 2009
595 were in Charente-Maritime. The government promisedas part of a project related to providing tsunami warnings
to fully compensate all home-owners, based on the value ofSENAT, 2010). The French Government has stated that they

2. Improvements in coastal forecasting and warning.

3. Strengthening of flood defences.
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will put in place a programme to improve the real time mon- 30 lives (Kolen et al.,, 2010). In France local emergency
itoring of coastal surges and warnings for the areas with theplans, known as Plan Communal de Sauvegarde (PCS) aim to
highest risk along the French coast. prepare communities to cope with emergencies. From 2011

One of the many criticisms following Xynthia was that onwards, it will be a requirement to prepare a PCS when
no warning was given concerning the possibility of coastalPlans de Favention des Risques Littoraux (PPRL) (Coastal
flooding. The French Government has stated that by thdlood risk plans) are produced. From 2011 onwards PPRLs
end of 2011, Mteo France will be in a position to deliver will have to take into accountincreases in sea level as a result
a specific weather warning related to “coastal flooding”. Forof climate change.
each coastal Department@to France will provide a colour-
coded warning (i.e. green, orange or red) based on the fore-
cast sea level and wave heights.

In France the coastal defences in 2010 were generally in
“poor” state of repair (Dupray et al, 2010). A French Act of
law passed in 1807, related to the draining of the marshlandsThe 1953 east coast floods in England and the “&teip
places the responsibility for the operation and maintenanceXynthia in France both resulted in the acceleration of flood
of flood defence dikes on their owners. In France the statgisk management policies. However, there still remain sev-
is responsible for checking that the owner is fulfilling their eral questions as to the “legacy” of the 1953 flood in Britain
duties. More recent laws also state that the owners of dikesind whether the changes in flood risk management proposed
need to ascertain the risk that they pose to people and infrady the French Government following Xynthia are far reach-
tructure (MEEDDM, 2010). Although the legal framework ing enough.
was in place to manage the defences, in reality the practice In England and Wales, the responsibility for flood risk
was very different owing to complex ownership structures management including: fluvial and coastal flood forecast-
involving a range of stakeholders (e.g. the state, local authoring and warning; operation and maintenance of most fluvial
ities, private individuals). In Charente-Maritime, only 35% and coastal flood defences; raising awareness of and com-
of flood defence owners could be identified. In general formunicating flood risk is the responsibility of one organisa-
areas hit by Xynthia, the inventory of flood defence assetdion the Environment Agency. In France the responsibil-
was poor. Itis also important to note that other infrastructureity for fluvial and coastal flood risk management is frag-
such as road or railway embankments, which in some casesiented. A national flood forecasting service, “Service Cen-
act as flood defences, have no clear legal status. tral d’Hydrométeorologie et d’Appué la PEvision des Inon-

Since the flooding took place, son@13 million has been dations” (SCHAPI) with 22 regional offices was sent up in
spent in the Departments of Charente-Maritime and ¥end 2003 (MEEDDM, 2010). Unlike the Environment Agency,
on repairing the damage to flood defences caused by XynSCHAPI only forecasts fluvial flood flows and levels and it
thia. In February 2011 the French Government made a comdoes not disseminate warnings to a wide variety of stake-
mitment to make availabl€500 million to reinforce 1,200 holders in a number of different forms (e.g. in different lan-
km of flood defences between 2011 and 2016. A list of floodguages and media) as is the case in England and Wales. The
defences where the risk of failure is greatest is to be priori-monitoring of coastal levels in France is undertaken by the
tised by the end of 2011. The safety of hydraulic structuresService Hydrographique et ®anographique de la Marine
(i.e. dams and flood defences) will fall under the Direction (SHOM); however, currently they do not provide a coastal
Régionale de 'Environnement, de I'Aemagement et du Lo-  surge forecasting service. The assessment of the probabil-
gement (DREAL) (the Regional Directorate of Environment ity of floods and the risk they pose is the responsibility of the
Planning and Housing). An additional 50 posts will be cre- Direction Regionale de I'Environnement, de I’Aemagement
ated to assist with this task. In 2012 the French Governmenet du Logement (DREAL) in France. This is a separate or-
will investigate the possibility of introducing a legal mecha- ganisation from SCHAPI and SHOM and one that is not re-
nism via which local taxes collected at an appropriate scalesponsible for the management of flood defence assets. The
can be raised to finance the maintenance of flood defences.fragmented manner in which flood risk management from a

It was recognised by the French Government that there iyariety of sources (e.g. rivers, coasts, pluvial) is organised
a need to improve people’s awareness of floods, especiallin France is in stark contrast to the more unified and holistic
on the coast. It was evident that many senior civil servantsapproach of the Environment Agency.
and communities in the Departments affected did not fully The organisational differences discussed above are partly
understand the nature of the flood risk. This is illustrated byreflected in France’s approach to the management of coastal
an interview with Beatrice Lagarde, a high ranking official flood risks before Xynthia struck. In France until recently,
in Vencee who, after the flood, spoke of the impaossibility the risks posed by coastal flooding were perceived to be rel-
of evacuating 400 000 people (approximately two-thirds of atively low by stakeholders. Historians such as Coeur argue
the population of Venge) during a storm, when actually the that the focus has generally been on fluvial floods because
evacuation of a few thousand people would have saved abouhe major cities and the political centres (i.e. Paris, Lyon,

g Discussion
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the Tourain region) are adjacent or traversed by France'state that houses in the “zone noires”, (the areas perceived to
largest rivers and have experienced the most extreme floodse at the highest risk), were to be knocked down.
(i.e. River Rhone 1856 in Lyon, River Seine flood in Paris, Throughout England and Wales, there is some 38 000 km
1910) (Coeur, 2002; Jackson, 2010). Although there haveof flood defences and 46 000 flood defence structures (NAO,
been coastal floods in the past in France (Garnier an®007) managed and maintained by one organisation, the En-
Surville, 2010), owing to the centralized nature of the Frenchvironment Agency. In France there is no national techni-
Government system and the fact that the main centres of poeal guidance on flood defence maintenance (Dupray et al.,
litical influence are subject to fluvial flooding, flood preven- 2010). The other key difference in England and Wales is
tion in France has focused mainly on major rivers rather tharthat the Environment Agency has established a rigorous sys-
the coastal flood risk. tem for classifying, recording and monitoring the condition
Garnier and Surville (2010) carried out a study of histor- of flood defence assets, including a database containing com-
ical storm surges on the French Atlantic Coast (Garnier ancprehensive information on the state of flood defences (NAO,
Surville, 2010). In the past, local populations were well 2007) that allows resources to maintain and operate them to
aware of the risks that coastal storm surges posed mainlpe allocated systematically rather than on an ad hoc basis, as
because people where living in closer contact with the seaappears to be the case in France.
In Charente-Maritime, sea surges were called “vimers” in During the 1953 flood, questions were raised, in parlia-
the local dialect (Garnier and Surville, 2010). Garnier andment and elsewhere, concerning the adequacy of the system
Surville (2010) relate the example of the sea surge that hibf finance and responsibility for flood defence and coastal
Noirmoutier Island on the coast of Vel on the night of  erosion. The significance of which is highlighted by the in-
13 and 14 March 1937. The situation was similar to Xyn- clusion of this issue as one of the four Terms of Reference of
thia with strong winds, a spring tide and the surge occurringthe Waverley Committeett review the lessons to be learned
in the middle of the night. However, no deaths at coastalfrom the disaster and the administrative and financial re-
habitations were reported. Garnier and Surville explain thesponsibilities of the various bodies concerned in providing
absence of deaths in the 1937 surge by the fact that locand maintaining the sea defences and replacing them in the
awareness of the risk was high at that time and that in somevent of damage; and to make recommendatiiVaverley,
areas a warning was given by an alarm bell that led to thel954). This ability of local authorities to raise the neces-
population being prepared for the flood. The main reasorsary finance for flood and coastal flood defence works was
for the difference in death tolls between 1937 and 2010 wasan important issue in the Waverley Committee considera-
combination of increasing coastal urbanization behind oftertions. There has been consideration of this also in France but
weak flood defences coupled with a decrease in the levels ot appears unlikely as to whether small communities like La
flood risk awareness as a result of people moving from inland~aute-sur-Mer, with a permanent population of around one
areas to the coast over the past 30 yr. thousand people, would have the necessary means available
In the recent past the French state has tended to withdrawo raise sufficient finance to maintain coastal defences.
funding for coastal flood defences. As a consequence, in The Government in Britain has recently suggested that it
some parts of Verge maintenance had been left to local au- wants local communities to partly fund new flood defences.
thorities who had to maintain 21 km of coastal defences withThis would mean that communities which can afford to pay
an annual budget of onkZ70 000 (MEEDDM, 2010). This towards mitigation measures would be given a higher prior-
is approximately€3300 per kilometre of defence per year. ity in terms of receiving Government funding than commu-
This contrasts with annual budget in England and Wales ofnities that cannot contribute. However, similar to France it
about€8200 per kilometre of defence (Environment Agency, has not been explained how a policy like this would not dis-
2009b, c). Anziani (2010) summarised the situatiiis‘im- criminate against the poor communities that cannot afford to
perative to change the complex and uncontrolled system ofontribute to their protection (Guardian, 2010). This view
the management of flood defence dikes. Too many organisavas expressed by the British Property Federation who in a
tions are involved in their management. Despite increasedrecent paper on the funding of flood defences statedt-“
regulatory control since December 2006 flood defence dikesowing the 2007 floods, there have been examples of local
are poorly maintained. ... it is essential that where mainte-community funding of flood defence schemes. Often the de-
nance responsibilities for levees are not defined that controlcisions for such schemes are not based on scientific analysis
is taken by a competent authotityThe 1953 floods led to  of cost/benefit but rather more simply as a reaction to a flood
this level being used as a “benchmark” for coastal flood de-event and a resulting desire to provide defences against a
fence levels in Britain. Following Xynthia there still appears repeat event irrespective of any statistical appraisal of the
to be no national policy in France as to what the levels of pro-likelihood of future events. There is no problem with this in
tection coastal flood defences should afford to endangeregrinciple although it is more likely to be feasible in afflu-
communities and how this should be assessed. In Englandnt communities and in areas of high property values, but it
in 1953, the first reaction to the flood was to strengthen thes not something upon which the government should rely as
coastal flood defences. In France the initial reaction was tat is outside of the recognised justification process based on
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Fig. 11. Examples of housing vulnerable to floods on Canvey Is-
land.

Estuary are expected to gain 322 000 new households, 10%
of England’s projected need (ODPM, 2000). Recent research
has shown that a reduction in flood risk as a result of mitiga-
tion measures can be a major catalyst for local regeneration
and/or development on the floodplain where significant flood
cost/benefit appraisal which is essential to fair decisions be-risks have been mitigated (DEFRA, 2008b).
ing made on the distribution of government fundi(®yitish Canvey Island proves an interesting case. The population
Property Federation, 2011). of the island has risen from an estimated 12 000 in 1953 to
In 1953 there was little in the way of development plan- over 37 000 today (Baxter, 2005; Lumbroso and Di Mauro,
ning regulations with respect to coastal flooding. As a con-2008). Access to Canvey Island is currently only possible by
sequence, many houses were constructed in areas at risk B#0 roads both of which are connected to the same round-
flooding. In France it is estimated that currently an area ofabout. Any disruption to these routes would hamper evacu-
approximately 3.7 million rA per year is built on along the ation and severely limit access. A number of properties are
coast. It is French mayors who are responsible for grantvulnerable to flooding with 30% of the housing stock be-
ing building permits. Although there are often flood hazard ing bungalows and 45 % of flats being located on the ground
maps for communes that show areas susceptible to floodingloor (Kelman, 2002). In the past decade, many hundreds
these are often ignored by mayors. Since the Decentraliza®f houses that would be extremely vulnerable during a flood
tion Act of 1982, the French Government no longer checkshave been constructed, as shown in Fig. 11.
decisions made by local authorities before they are finalized. Concerns regarding emergency planning have been raised
This check was replaced by a legal verification afterwards byby local communities who state that “major issues” include
prefects and courts (Le Figaro, 2010b). “the lack of safe havens, lack of a fit for purpose emergency
The mayor of Charron, a commune badly hit by Xynthia, plan and of course the prob!ems associated with e_vacuation
publically admitted that he was guilty of violating the spatial @Mmongst others The Council has to date not provided ev-
planning act (Kolen et al., 2010). The mayor of La Faute- idence that it can confidently provide a robusF emergency
sur-Mer claimed that he was not aware of the dangers, bufl©0d response strategy for Canvey Island, which would be

a reaction in Le Monde stated that the prefect had formallycut off from the mainland for some considerable time during
warned the mayor in writing in 2001, 2006 and 2008 about€Xtreme flood conditioigCGC, 2009a). The risk posed by

the flood danger from the sea and the lack of adequate pro1°0ding and the possibility of an extreme flood inundating
tection against coastal flooding (Kolen et al., 2010). the island does not appear to have been planned for, and this

Since 1953 flood defences in the UK have been raised antd despite the fact that urbanisation of Canvey Island, includ-

. . ing caravans and mobile homes, has increased the vulnera-
strengthened. Typical examples of improved flood defence%iIity of its residents (CGC, 2009b)
that provide a 1 in 1000 yr level of protection to Canvey Is- ' '
land in the Thames Estuary are shown in Fig. 10. Paradoxi-
cally, the strengthened defences on the east coast of England Conclusions and recommendations
may have provided the potential for further human disaster
rather than eliminated it, despite the confidence placed bylhere is a striking similarity between the coastal events of
the Waverley Committee in a flood warning system. Bax- 1953 in England and those of 2010 in France. In both 1953
ter et al. (2002) note that between 1951 and 1991, the UK'sand 2010, the various government organisations found it dif-
population increased by 12% but the population of manyficult to work together to assess the seriousness of the threat
coastal areas in eastern England increased by between 17 &hd to warn the population in time of the impending flood
and 92 %. Between 2001 and 2021, the coastal counties frorthreat. It also turned out that the protection offered by the
Essex on the Thames Estuary to Humberside on the Humbdtood defences and their condition was often unknown. The

Fig. 10. Improved flood defences built to protect Canvey Island
following the 1953 flood.
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Table 2. A summary of the different aspects of flood risk management and the organisations responsible for carrying these out in England

and Wales, and France.

Aspect of flood risk England and Wales France
management
Fluvial flood forecasting Environment Agency Service Central d’'Hydrteorologie et d’Appui

a la Pevision des Inondations

Coastal flood forecasting Environment Agency Service Hydrographiquesetrographique de la
Marine (SHOM) — SHOM monitors coastal water
levels but does not currently provide forecasts

Flood warning Environment Agency Mayors of the estimated 10 000
communes affected by floods

Assessment of flood hazard Environment Agency Direction &gionale de I'Environnement, de
and risk I’Am énagement et du Logement (DREAL)
Maintenance of fluvial and Environment Agency and in A wide variety of organisations
coastal flood defences andsome cases local authorities and
structures ports
Emergency planning Environment Agency in Mayors of the estimated 10 000 communes
for floods conjunction with emergency affected by floods

responders and other key stake-

holders
Guidance on the construc- Environment Agency Mayors of the estimated 10 000 communes
tion of new developments in affected by floods

areas at risk of flooding

most important part of emergency management was missingurrently, the approach to the level of protection offered to
in that there was no coastal surge forecast and warning syssommunities still appears to be ad hoc. There is a require-
tem in place. As this paper points out, both events led toment to have a more transparent approach as to how deci-
an acceleration of flood risk management policy. There aresions are made concerning the level of protection afforded to
a number of lessons that can be learnt from the two eventsoastal communities.

and many of the changes in flood risk policy in England  The lack of a shared responsibility and solidarity is a fun-
and Wales that occurred after 1953 are relevant in FranCQjamentaJ pr0b|em for the management and maintenance of
There are a number of recommendations that need to be inkigod defences in France. Although the plans outlined by the
plemented in both countries to prevent future loss of life aSFrench Government go some way to address these, there is

a result of coastal ﬂOOding. Table 2 summarises the Variou%ti” a need for a more holistic approach to the management
aspects of flood risk management in the two countries angyf flood defence infrastructure.

the organisations responsible for carrying these out. The creation of flood risk zoning in France should assist

In France the organisational picture is complex and frag-in reducing the probability of future damage and casualties.
mented. In contrast, in England and Wales, almost all asHowever, it is only effective if the rules are clear and applied
pects of flood risk management fall under the responsibilityin a consistent manner at a national level. To implement this
of one body, the Environment Agency. In France there arerequires the setting up of a national agency.
divisions of responsibility with respect to the issuing of fore- | recent years there has been an increase in the number
casts, warnings and the operation and maintenance of iImpog communities exposed to coastal floods mainly as a result
tant flood defgnce mfra_structure. There has been a limitegy 5 “relaxed” application of spatial planning regulations in
attempt following Xynthia by the French Government to rec- rance. In England and Wales, the number of people living
tify some of these organisational issues; however, there ig, coastal flood risk zones in vulnerable houses has also in-
still much work to be done to make flood risk management  assed. However. since 2007 there has been a more cen-
in France more “joined-up” and to avoid the issues caused byygjised and organised approach to planning new develop-
a lack of integration between the different key stakeholders. ants with respect to floods with the Environment Agency

In France there is still a need to produce risk based stannow having the right to call for a Public Enquiry should they
dards in terms of levels of protection for flood defences, asdisagree with a local authority’s planning decision regarding
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a new development in a flood risk area. France could benefiEdited by: M.-C. Llasat
from a more centralised approach to development planningreviewed by: B. Jonkman and D. Mercier
for floods. In the past, the effectiveness of French legisla-
tion regarding developments in flood zones has suffered from
slow implementation, ways to circumvent it, and controver- References
sial planning decisions made at a local Ievel..lt is impor'FantAnziani, M. A.: Rapport d’information fait au nom de la mission
tha_t Ies_sons are _Iearnt from thg |mpleme.ntat|on of previous . mune diinformation sur les couences de la terde Xyn-
legislation to avoid the same mistakes being repeated. thia, Tome | : Rapport, No. 647 gBat Session Extraordinaire De

A five yearly inspection programme for flood defences co-  2009-2010, 2010.
ordinated by a centralised agency in France needs to be set Wgaxter, P. J.: 1953: a summary of the human disaster 1 February
similar to that which exists in England and Wales. Manage- - The east coast Big Flood, 31 January, Phil. Trans. R. Soc. A.,
ment of flood defences requires strong, independent, demo- 363, 1293-1312]0i:10.1098/rsta.2005.1568005.
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for all interested parties to reduce the risk of overdue main- Flooding and climate change, In Health effects of climate change
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gritish Property Federation: A British Property Federation response

Flood warnings in France should be made understandabl to: Future funding for flood and coastal erosion risk manage-

for a ra}nge of s.takehol_ders including emergen(;y managers, ment: Consultation on the future Capital Grant-In-Aid allocation
the police, the fire service and the general public. Warnings process in England, 2011.

in France should be issued in a number of forms and Viacanvey Island Greenbelt Campaign (CGC): Submission on the
a number of different media as is the case in the UK. This pps25: Development and flood risk sequential test and exception
would allow stakeholders to be more self-reliant as they can test update, September 2009, availabléntip://www.canveygb.
decide for themselves what actions they want to take. Cur- co.uk/data/SeqandExcept.ptst access: 1 March 2011, 2009a.
rently in France there is no centralised flood warning systenfCanvey Island Greenbelt Campaign (CGC): Presentation to Cas-
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The fact that flood defences might fail in various locations ~Ment group August 2009 Canvey green belt campaign Avail-
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slons concerning emergency management, 0O erore an access: 1 March 2011, 2011.
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information about the risks and consequences. In England i, the sea defence banks of Essex and Kent Conference on the
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