Flood plain management

[n addition to protecting developments in the food plain from loss, any flood
plain management plan must also aim o protect the narural and culruzal
resources of the flood plain. The protection of these resources will also help pre
serve the natural lood-alleviating functions of the floed plain. For example, wet
lands that are lefi undisturbed will absorb flood warers as they did in che past.
This effect can be large; it has been esamarted for the upper Misassippi basin that
a1 per cent reducton in wetland area leads to a 3.7 per cent increase m flood
peaks. Thus, the preservanion of the flood plain resources must be explicicly
included in the management plan and table 2 includes this as the fourth strare-
gv o be usad in Hood plain management, together with the tools required for
implementing the strategy.

The ditference between structural and non=strauctural flood control measures
has been mentioned above. Early attemnpes to conmol floods relied on strucoural
measures, lo the United Seates, for example, the earliest attempts o control
floods, dating from the end of the eighreenth century, depended on the con-
strucuon of dykes or levees along the river to prevent the flood spreading across
the Uood plain (the levees-only policy). Similar micasures were also used in

Eutope during this period. From abour 1930, the United States starced bulding
large ood contrel dams. These were frequently multi-purpose projects that
controlled the rver for hydropower, irrigation or navigation as well as provid-
g storage for Hood control, In subsequent decades these large projects grew
cost and also started ro meet objections on environmental grounds, leading 1
the 1960 to 2 swing to non-structural measures, such as flood plain zoning and
general regulation of development i the fAood plain. These two approaches have
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Flood plain management

been characterized as “tachnological ™ and "ecological” or "enviranmental " wath
the imnplication that the previously emploved structural measures were wrongly
concerved and harmful to the environment. Certainly, many of the early fdood
control structures took little account of environmental principles and were less
effective as a result. Though structural measures now enjoy less popularity, they
are still valuable in reducing flood losses. For example, the United States Army
Corps of Engineers, a major constructor of flood contral works, has estimated
that flood control scractures prevented damages of USH 11.6 badlion in the Great
Flood of 1993 on the Mississippi. Any balanced approach to Heod plan
management needs to consider a range of opnons, both structural and non-
structural and the enviroimmental consequences of any structures that are built.

Flood plain mapping

Betore the flood plain can be effectively controlled, it 15 essential to know the
likely extent of flooding so that the area under management can be decided.
Flood plain maps are needed for this purpose. These can be prepared at different
levels of sephistication from simple maps of areas flooded m the past to compre-
hensivie maps showing the areas that would be flooded wath a given probakality,

The simple map of areas flooded in the past, or of the area Hooded n a par-
deular event are relatively vasy o prepare after vach lood. I aerzal photographs
can be taken during the flood, the flooded area can be delineated ona tepo-
graphic map. Alternatively, surveys can be made after the flood w collect mifor-
mation on the extent of flooding by observing flood debris marks and inter-
wviewing local residents. These maps can be used to show the areas ar risk in a
manner castly understood by the public, Tlowever, they have rhe disadvanrage
that they gve no indicatdon of the likelihood of a particular area heing inun-
dated in sorne future event. Diespite this major limiration, maps of the area flood-
ed should be prepared affer major doods, paretly as a check on the accuracy of
more sophisticated flood plain maps to be described below

‘The most useful form of flood plan map shows the area that would be inun-
dated with a given probability, The United States Pederal Emergency Manage
ment Administration (FEMA) uses the 1 per cent or 10-vear flood, that 15 the
flood that has a 1 per cent chance of being exceeded in any year, The Canadian
Flood Damage Reduction Programme abo uses the same probabilivy level. To
prepare the map, the 100-year flood for the river is estimated from tlow records
and the propagation of this flood clown the river is then modelled ro give the
depths that would vecur over the lood plain and in the channel. This requires
accurate surveys of the river channel and the lood plamn. Although the flood plain
15 penerally flat, 1t will have many small chamges in level such as old, abandoned
river channels and roads thae can divert the flow and these must all be surveyed
accutately, which is expensive, The maps of arcas flooded during actual floods,
deseribed above, can be used to check the resules of the snrveys and ealeulations,

The need for accuracy in preparing a flood plain map has been emphasized
because af the mmportance that the map can assume. The flood plain map wAill
b used ay the basis of food plain management, which has as its aim the conool
of development on the flood plain. Any inaccuracies in the map could lead w
developments being permiteed that will subsequentdy be ar rick of flooding, or
preventing developments that run ne risk of being flonded. In addition those
stopped from developing mav believe thar their land on the flood plain has lost



