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Non-structural flood defence

he non=structural flood defence measures
be comsidered here include land-use planning

and zonmg o conmel the use of flood-prone
arvas, Hood-proofing of existing srrocrures, soil and
water conservation o reduce flond flows and fore-
casting and warning systems. The aim of all these
methods 15 te keep people and their propertv out of
the way of floods, They are often poreeaved as work-
ing with nature in contrase to the struocrural measures
described in the previous chapter, but this s a false
distinction. Any flood control system needs to use an
appropriate mix of structural and non-structural mea-
sures. The rwo can and should complement each
orher,

Control of flood
plain development

This is the most importan: of the non-structaral
measures for flood plan management. Flood plain
miaps (see chapter 3) indicate the areas that are subject
to flooding and chus where development needs to be
controlled if flood damage is Lo be reduced. A varicty
of methods is available for controlling development
and the particular methods adopted will depend on
the legal and administrative systems of the country.
Usually, control will invelve some form of land-use
regulations. These need to be set in the appropriate
legal context, depending on the planning system of
the country. Experience shows that tlood plain regu-
lation is most successtul when it 1 fully integrated
within the land and development planning system at
narinnal or provincial level, Purely local regulation
svscemns often fail because of legal or political chal
lenges, Integration within the national or provincial
planning system gives the flood plain regulation sys
tem additional legitimacy because the national system
15 familiar to cidzens, embodies the necessary review
and appeal procedures to ensure fairness and will pro-
mote uniform standards. On the other hand. mtegra
tion within the national or provincial planning system
also means that planners consider flood aspects when
granting planning permission for new developinents.

The regulations establish zones where particular
tvpes of development are prohibited. These zones
must be based on an accurate Hood plain map drewn
to a specified design floed level so that the effect ol
the regulations 1s clear to all concerned. Flood plain
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future developmenr, bur it does not reduce the risk to existing flood plain devel-
opments. However, these existing developments can, over ume. usually be
brought inte contornmty with the regudations.,

The regulations do not need to probabit all development on the flood plan.
There 5.2 whole range of activities with different vulnerabilities to flooding that
can be considered for the Rood plain, These include agriculmre, parnculary the
grazing of livestock that can be moved in dmes of flood, or crops thar can be
grown outside the flood season; recreational uses such as parks or playing-fields;
wildlife reserves, ncluding wetlands: and secondary ransport routes and car
parks. A feature of most of these possible flood plain uses is that they can be
intertupted ar Hood tmes with only slight inconvenience, Other developments,
that would suller some loss i Hooded. may have to be allowed on the Hlood plain
i certain circumstances. On the other hand, there are facihoes chat should never
be located in the flood plain hecause they will be needed in times of a lood
emergency. Ihese include hospirals, relephone exchanges, electricity sub-stations
and emergency control centres, If the developments permitied on the Hood
plain require evacuation then some warning of future flooding is needed and a
food forecasting system as described below will be needed,

{Care must be exercised in selecting the activities to be sited on the Hood
plain, For example, in a number of holiday areas camp-sites have been located
on the floed plaing of small tvers. The site 15 flar and thus suitable for tents and
caravans and the proxmity of the rver adds 1o its attraction. Campers only
cooupy & camp-site temporarily and chis would seem therefore to be a suitable
use for the flood plain, In July 1987 a thunderstorm in the French Adps, lasting
all evening, cavsed a major disaster. At about midnight a flood wave ook some
2000 rourists in a camp-site at Grand Bornand near Annecy by surprise and about
fiftv people lost their lives. The possibilicy ol Qush floods, pardealarly in moun-
tainous regions needs to be considered before granting permission for such
developments,

Floodproofing

This s a means of protecting individual structures from the effects of llood-
ing. FEMA distinguishes five basic approaches to floodproofing:

*  Pelocanen - moving away from the oeod-prone arca,

*  Elevation - mising the building above the flooad level, either on piles or on a
o,

*  Flood walls - concrete or steel walls o keep the Hood our
= Dry floodproofing - making the bmlding waternight,

+  Wet floodprooling - allowing the basement and ground floor to floed while
keeping the habitable portion of the building above flood level.

Floodproofing is useful tor buildings that are on the niverside of 2 dyke or for
existing buildings in areas where new lood plan land-use regulations would
prohibit further development. Belocation may seem a draste solution, but does
enisure safity from future flooding. New buildings in the ood plain can readily
be built above floed level. bur it is unhikely to be possible to ruise existing build-
ings. When buildings are raised on piles the piles must be desipned to withstand
impact with floating debris and the pile foundations need @ be protected from
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eroston. Propetly designed, the piles can be a leature of the architecture of the
Lualding, This was the case of an office block erccted on the flood plan of the
Iiver Thames at Feading, Umted Kingdom, in the mid-1970s, Raising the
building on piles gave it a distinctive look which reflected to the credit of the
company that owned it The space under the building could also be used for car
parking. In Bangladesh. flood refuges are built on raised mounds to provide a safe
horven for villagers during floods. Each is cquipped with a tube well and samta-
ciont and m normal toimes the refuge & used for community purposes, such as a
school, mosque or meating-place, This last poinc is important, if the refuge has
an everyday use the commumity will be able o afford ic and it will be maintained
i good condition and ready for emergency vse,

Floodproofing has to he extended to the mfrastructure. Koads and bridges
crossing the Hood plain need to be raised above flood level to maintain com-
muications, They should preferably be zused on piles as an embankment would
mmpede the Heod Aow Water reatment installations must be protected from pal-
lutien by flood warers, It is all roo commen for the mumicipal water sapply
be interrupted during a flood hecanse of contamination. In these arcuinstances,
the population would normally be advised to boil all water before use, but given
the general dislocation, ic may be very difhicule for this advice o be carried out:
MNon-return valves should he vsed in sewers to prevent sewape being carried
back inte homes and other buildings. The need to keep telephone and electmany
systems above flood level was mentioned above, Ol tanks need to be protected
from fioods. Ol spilling from storage tanks s a serious source of polluton m
many floods. This does not only apply o the lange storage tanks of the oil com-
panies: the large number of siall domestic fel o1l mnks, in varving states of
repair, can spill significant quantities of ol during a floed.

Flaood walls, of concrete, masonry or steel, are a simple method of water-
proafing an existing building more cheaply than by building an earth dvke
around it A door or gate in the wall, capable ol being sealed in emergency, can
provide access to the building in normal tmes. Temporary flood walls can be
erected to contain short extreme llood peaks. They are more effective than sand-
bag walls, but more expensive and also canmot he raised of the food s lugher
than expecred, Thev were wsed o protect Cologne and other riverside towns
during the Rhine floods in 1993 and 1995,

Dry floodproofing requires making the building completely warertight up to
flood level. Windows and doors are easily sealed, but there are many other ways
that water can enter a building. For example the ventilation holes for underfloor
spaces, required by building regalations, will allow the entry of water that can
then rise up through the Qoorboards. T a building s waterdght then it must be
desigied to withstand the stresses imposed by the water. The bulding muse he
strofig enough to resist the pressure of the flood waters on walls and floors. [fthe
building s not heavy enough it could also start to Heat away. These cffects are
even greater if the building has a baserment, which being deeper under the water
encounters higher pressures. Floodproofed buildings must be able to withstand
the drag forces due o the flow of water around the building and there 5 2 dan-
rer of scour undermining the building. Gaven the difficulties of making an exast-
ing building really watertight and flood resistant, a Qood wall arcund the build-
ing may be a simpler alternative, but any basement would still have to be able to
withstand water pressure, Wer floodproofing means that the building is designed
to be Hooded in the basement and ground Hoeor {or higher depending on the
e level). It requires thar the basement and ground Hoor are able be evacoated
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