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Understanding models helps insurers

Over the next two pages, JUSTIN BUTLER, the
managing director of the flood risk-mapping

consultant Ambiental, reviews some of the key
issues relating to flood risk and its insurability

n December 7, 2006, the
ODepartment of Comm-

unities and Local Gov-
ernment (DCLG), formerly
the Office of the Deputy
Prime Minister, published
Planning Policy Statement
25 (PFS 25). PPS 25 follows
on from and strengthens the
principles set out in Planning
Policy Guidance 25 (PPG 25),
which argued that flood
risk should be taken into
account at all stages of the
planning process.

One change between PPG
25 and PPS 25 that may
affect the UK insurance
industry is the potential
change to the Environment
Agency’s (EA) national flood-
risk classifications. These
classifications provide an
indication of the extent of
flooding that could be
expected from a one-in-100-
vear river flood event or a
one-in-200-year tidal event
(or whichever is the more
likely at a given location).

Direct impact on insurance

Many UK domestic insurers
use these classifications to
identify areas at risk of flood-
ing and underwrite/price the
flood risk component of a
policy accordingly. As such,
any change to these classifi-
cations could have a direct
impact on both underwriting
and reinsurance accumula-
tion analysis.

Under PPS 25, for plan-
ning purposes, the existing
classification for Flood Zone

3 (High Risk) is to be subdi-
vided into Flood Zone 3a
{High Probability: eg, one-in-
100-year river flood event or
one-in-200-year tidal event)
and Flood Zone 3b (Func:
tional Floodplain: eg, one-in-
20-year or greater event).

At present, it is difficult to
determine what effect these
changes in the planning
sector may have upon the
insurance industry. For
example, one of the bigdest
questions being raised is
whether there will be an
increase in the number of
properties classified as being
at high risk of flooding.
~ As flood risk continues to
increase in importance in the
UK, to remain competitive,
insurers will need to develop
a better understanding of
how flood models work, what
their limitations are and how
changes in the assumptions
behind the modelling can
influence the definition of
flood risk on the ground.

At the strategic level, PPS
25 requires local planning
authorities and county coun-
cils to identify land poten-
tially at risk of flooding to
determine the location and
suitability for future develop-
ment. These so-called strate-
gic flood risk assessments
(SFRAs) have encouraged the
development and implemen-
tation of new techniques to
map and model flood risk
for large geographical areas
rapidly and accurately. While
initially designed for develop-

ment purposes, these new
maodelling technigues can
also be used by the insurance
industry to better understand
flood risk and improve
underwriting performance.

At the micro level, PPS 25
is likely to increase the need
for flood-risk information for
individual properties. Under
PPS 25, all planning applica-
tions for new developments
in areas identified as being
at some risk of flooding by
the EA should be accom-
panied by a flood risk assess-
ment (FRA).

Many forms of FRA

FRAs come in many forms,
from a short desk-top study
for a single residential prop-
erty to a full risk assessment

for multiple commercial
facilities. In general, an FRA
includes information relating
to previous flood events and
the condition of flood
defences, as well as an assess-
ment of surface water and
sewer flooding.

Depending on the individ-
ual client's requirements, the
FRA report can also provide
recommendations for mitiga-
tion measures, including the
flood-proofing of structures
on site, as well as highlight-
ing potential evacuation
routes in the event of a flood.
Similar to fire risk assess-
ments, information from the
FRA can be used by an
insurer to better understand
the flood risk to a specific
property or business and can

Changes to the UK's flood-risk classification system could mean an increase in the nun’ihéﬁ_if properties considered o be at high risk

more accurately underwrite
the risk accordingly. For
example, a commercial prop-
erty underwriter can use the
FRA to better understand the
estimated maximum loss for
a high-value, high-risk com-
mercial property.

Aid business-continuity plan

The information can also be
used in business-continuity
planning to help businesses
reduce potential losses and
recover more quickly follow-
ing a flood event.

Recent changes in govern-
ment legislation relating to
development and flood risk
could potentially affect the
insurance industry in a
number of ways, but per-
haps most importantly, the

improved availability of
flood-risk information in
response to strengthening
legislation provides an oppor-
tunity for the insurance
industry to- utilise new tools
to more accurately assess
flood risk in the future.

How these changes will
actually impact the primary
insurance and reinsurance
industry remains to be seen.
To maintain a competitive
advantage and to adapt to the
role climate change and flood
risk is playing in shaping the
political and economic land-
scape, insurers must keep a
careful eye on changing gov-
ernment policies and emerg-
ing technologies if they are to
manage the growing threat
of flood risk in the UK.

Socio-economic factors

he Intergovernmental -

Panel on Climate Change
@ published its fourth
assessment on the scientific
background and potential
impacts of climate change on
February 2, 2007.

The report underlined the
message from  previous
reports, which indicated that
one of the most likely
impacts ‘of future climate
change will  be increased
levels of flood risk in many
parts of the world.

However, even without the
potential impacts of climate
change, rising levels of afflu-
ence and urbanisation are
likely to result in more prop-
erty and assets being located
on floodplains. As such, busi-

nesses and insurers will
increasingly need to adopt
new flood-modelling tech-
nologies that can account for
future development in the
floodplain as well as the likely
impacts of climate change.

Flooding kills more people
and causes more damage per
year than any other type of
natural catastrophe. Accord-
ing to Munich Re, floods
accounted for 31% of all nat-
ural cat events in 2006,

Value of assets at risk rising

The number of people and
value of assets at risk of
flooding are increasing. Low-
lying areas by rivers and in
coastal regions have histori-
cally attracted human settle-

ment for a variety of reasons
including access to fertile
land and transport. Indeed,
many major international
cities are located next to
rivers or within the coastal
floodplain (for example, New
York, London and Tokyo).
Increasing levels of urbanisa-
tion and affluence, as well as
the tendency to locate high-
value assets next to water,
mean that the number and
value of properties in the
floodplain that ave at risk of
flooding is on the rise.

In addition, it is not just
the risk of flooding to a new
development itself that can
be problematic. Construction
projects in the floodplain are
often accompanied by loss of

increase floodplain risk

vegetation and reduction in
natural flood storage, thereby
potentially increasing the risk
of flooding in other areas. It
is important for insurers to
understand that, irespective
of the potential impacts of
climate change, the number
and value of properties and
assets at risk of flooding are
set to increase in the future.

Account for future impacts

From a modelling perspec-
tive, flood and other natural
disaster models need to be
flexible and detailed enough
to account for the future
impacts of climate change,
as well as assessing the
uncertainties associated with
any predictions. Insurers and

reinsurers must be able to
examine different climate
scenarios to inform their
underwriting strategies
accordingly. As such, insur-
ance-focused flood models
will need to include climate
change predictions over a
variety of temporal scales
and should incorporate alter-
native climate scenarios.
Unlike windstorm and
earthquake models, small
topographic details and the
presence of buildings can
have a significant impact on
patterns of flood risk. Con-
gested wbhan environments
produce highly complex
patterns of flooding. As such,
urban flood models need to
operate at an appropriate

spatial scale that accounts
for the impacts of buildings,
natural features and flood
defences. Models also need to
be flexible enough to account
for the impact of future
development and their effect
on patterns of flood risk in
years to come.

Climate-change scenarios

We have recently completed
an analysis of the impact of *
different climate-change sce-
narios upon levels of flood
risk in the Canary Wharfy
Dacklands area of London to
improve the accuracy of our
loss estimates that were
originally based on lower
detail catastrophe-modelling
approaches.
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Knowledge key to flood-risk survival

urricane Kah-im made
Hiandfa]l in south-east

Louisiana on August
29, 2005. By August 31, 80%
of the city of New Orleans
was flooded with some parts
of the city recording water
depths in excess of 6.1 m. In
total, 1,464 people were killed
and hundreds of thousands
evacuated from the city and
outlying districts.

Katrina woke the insur-
ance industry up fo the dev-
astating losses which can
occur from  catastrophic
urban flooding. As a result,
insurers and reinsurers need
to closely examine what hap-
pened in New Orleans to bet-
ter understand their exposure
to catastrophic flood losses in
other major cities at risk of
flooding (such as London,
New York, Miami, Tokyo).

Storm surge

Although the storm surge
from Katrina was significant

and caused damage to many

of the city’s sea defences, it
was the levee failure which
caused most of the flooding in
the city. Levees are natural or
artificial raised embankments
designed to increase the level
of flood protection along a
channel and thereby prevent
flooding to the surrounding
area. The levees in New
Orleans were  originally

designed to protect the city
from the seasonal flooding of
Lake Pontchartrain and the
Mississippi River.

The levees were strength-
ened after hurricane Betty in
1965. Engineering assess-
ment of the levees post-Kat-
rina indicated that, in some
locations, the wolume of
water in the channel had
caused the -underlying
ground surrounding the
embankment to shift, thereby
resulting in sections of the
levee collapsing and floodwa-
ter inundating the city.

The failure of the levees in
New Oreans highlights two
important points in relation to
flood defences. First, the
design of flood-protection
measures is based on engi-
neering and modelling analy-

sis capabilities undertaken at a
‘specific point in time. -

The historical data and
models available at that point
in time may not fully reflect all
potential future flood scenar-
ios (ie, the levees and flood
defences in New Orleans were
only upgraded to protect the
city against a category three
hurricane such as Betty, not a
slow-moving, precipitation-
heavy event like Katvina).

Second, defences can and
do fail, either through poor
engineering design or human
error. As such, defences

Water pours into Lake Pontcharirain tIB month as ﬂllui pminl:ﬁnn work I:Dﬂtlm.m in New Orleans

should not be solely relied
upon to provide absolute flood
protection for an area. There is
evidence to suggest that New
Orleans, like other Ccities
around the world, placed too
much emphasis on the pro-
tection that hard flood
defences offered and not on
softer measures such as
restricting development in the
floodplain or testing evacua-
tion procedures.

Perhaps one of the most
devastating components of
the flooding from humicane
Katrina was the rapid onset
and extent of the floodwaters.

Catastrophic urban floods
of the nature experienced in

New Orleans are often charac-
terised by a rapid inundation
of flood water over large geo-
graphic areas (the 1953 flood
event which  seriously
impacted the Thames estuary
is another example). There are
a number of reasons why.
Excessive development in
cities tends to artificially con-
strain the natural flow of water
within a channel, thus creat-
ing a build-up of water during,
for example, a storm surge,
which then rapidly propagates

over the urban landscape once _

a defence failure occurs.
Housing and businesses are
often located in the natural
floodplain where flood waters

tend to remain for extended
periods of time, thereby pro-
viding a greater potential for
standing .water, contamina-
tion and interruption to busi-
ness activities.

Modelled scenarios

Ambiental has recently
analysed a series of cata-
strophic ‘Katrina-like’ flood
events for the city of London.
Using our flood risk-model-
ling platform, we modelled a
number of  scenarios

_informed by what happened

in New Orleans.

One was where the Thames
Barrier was assumed fo be
operational (ie, was raised)

and another where the barrier
failed to operate. Results for
the barrier failure scenario
showed that significant flood-
ing would occur in many parts
of central London, including
the Isle of Dogs, Whereas some
areas, surprisingly, would
remain unaffected.

Finally, we used detailed,
building level flood-risk infor-
mation for each scenario com-
bined  with  exposure
information relating for high-
value commercial properties
(eg, 1 Canada Square, Canary
Wharf) and transport links (eg,
the Docklands Light Railway)
50 as to determine the effect
floodwaters could be expected
to have on gaining access.
This information was then
used to rate individual build-
ings and postcodes in terms of
the likelihood and severity of
business interruption.

Insurers, reinsurers and
risk managers need to learmn
lessons from what happened
in New Orleans and, using
new flood risk-modelling tools
and assessment techniques,
apply these lessons to other
major cities around the world
which are at risk of flooding.
Only via access to more
detailed, reliable and accurate
flood-risk information will the
industry be able to cope with
another Katrina-style flood
event ... when it occurs.

Tools of the trade that can cut the losses

interruption: to business activities

from a flood event has increased by
60% in the last four years from
£21,000 ($41,000) to £35,000 (dxa,
20006). As climate change is likely to
increase levels of flood risk in many
parts of the world, insurers are likely
to see increasing flood claims attrib-
uted to business interruption (BI).

The quantification of BI is com-
plex and difficult to assess. Any
assessment of BI losses from a flood
event involves understanding not
only how a flood affects the site itself,
but also how flooding affects the sur-
rounding area, infrastructure, roads
and communication systems.

In the UK, the average claim for

Risk assessment
This complexity presents a signifi-
cant problem for insurers and rein-
surers, as well as businesses that are
seeking to accurately price and
underwrite  commercial  risks.
Nonetheless, there are a number of
flood risk-assessment techniques
which can help risk managers to bet-
ter understand commercial flood risk

and in particular B losses.
The first stage in understanding
how flooding could impact upon a

business is to identify which sites are
atrisk of flooding and to what extent.
This involves undertaking a strategic
flood risk assessment (SFRA) for a
commercial client. The SFRA pro-
vides a general overview of relative
levels of flood risk at the site(s) and’
can be used first to determine which
sites require further assessment and,
second, help to provide initial esti-
mates of BI losses.-

For example, for a small business
on a single site, the SFRA may
involve examining historical flood
records to determine if the site has
flooded before, or contacting national
flood-mapping organisations, such
as the Environment Agency (EA) in
the UK, to find out about the level of
flood risk.

On the other hand, for a large
multinational business with a num-
ber of sites located around the world,
the SFRA may require the use of geo-
graphical information systems and
remote sensing fechnologies (ie,
satellite imagery) to help determine
which sites are at risk of flooding and
to what extent.

The second stage in this process is
to assess the potential impact differ-
ent sources of flood risk could have

on those sites identified as being at
risk by the SFRA. This is known as a
phase one flood risk assessment
(FRA). Information from the FRA can
be used to build up a more detailed
picture of the link between BI losses
and the damage caused to physical
assets during a flood event.

Physical impact

The FRA can be used to identify the
potential physical impact to the site
from tidal, fluvial {river), surface
water, ground water and sewer flood-
ing. Further, where appropriate,
potential flow paths can be identified
and an assessment of the speed of
onset of the floodwaters as well as
potential depth of water and duration
can also be provided.

Finally, using the information
from the SFRA and FRA reports, a
detailed quantitative and gualitative
assessment of likely BI losses from a
flood event can be made. This is
known as a business impact assess-
ment (BIA). The BIA involves work-
ing closely with the client, insurer
and broker to better understand the
business operations, key processes
and insurance protection.

This information is combined

with the information from the SFRA
and FRA to help determine risk rat-
ings and the likely effects that a
flood could have on the business,
how long the site will be inaccessible
and the likely estimates of financial
loss. Further recommendations for
measures which could act to reduce
the risk of flooding to the site and
therefore reduce potential BI losses,
including raising ground-floor lev-
els, contingency planning, building
flood defences/flood barriers, are
also provided.

At Ambiental we have considerable
experience in undertaking FRAs and
BlAs for property developers,
investors and industrial facilities. For
example, we work on a regular basis
with national and international bod-
ies such as the EA and are able to
acquire and process flood-risk infor-
mation rapidly and cost effectively for
single or multiple sites. We also have
close links with remote-sensing data
providers, such as Intermap Tech-
nologies and the European Space
Agdency, to collect and process flood
and topographic data virtually any-
where in the world.

We also work closely with interna-
tional insurance brokers and primary

insurers to help them to better
understand and manage both resi-
dential and commercial flood risks.
Given the rising levels of flood risk
in many parts of the world, and the

. increasing number of high-value,

high-risk commercial and industrial
sites located within and in close prox-
imity to floodplains (ie, near rivers
and the coast) losses from physical
damage and BI are likely to play an
increased role in future flood claims.

Tools and techniques

There are now a number of tools and
techniques with varying levels of
sophistication and cost which are
available to insurers and risk man-
agers. These can be used effectively
to better understand the impact
flooding can have up on commercial
risks and the likely losses from BL

By supporting the decision-mak-
ing process, these technigues and the
information they provide can help
insurers, reinsurers and commercial
risk managers to better understand
and reduce the potential losses asso-
ciated with flood risk.

Dr Justin Butler is managing direc-
tor of Ambiental Technical Solutions
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