Position Paper on Flooding and Flood Mitigation

I ntroduction

Floods in Australia are a natural and frequentlguogng
event, often affecting thousands of people. Whibeds confer
many benefits to the environment, many Australiares also at
risk from flooding in their homes, at work, or whitravelling.
~ Floods can cause widespread disruption to comnie
@ agricultural activities and property damage resglin millions of

dollars of economic loss.

. ;‘While it is impossible to eliminate floods, the titgtion of
'Engineers, Australia believes that the economicsawial impact
of floods can be mitigated by a combination of atzal and non-
structural measures. These include land-use regmjapublic
education, implementation of flood warning systexasvell as the
construction of flood mitigation structures.

The Flood Problem

Floods can be caused by:

+ Runoff which exceeds the capacity of the draindgenels - rivers and creeks in the rural
environment, and stormwater channels in the urbair@ament;

« Sea level rises due to storm surges and tsunants; a

« Failure of water supply and sanitary sewer systems.

This position paper is primarily concerned withaiffing arising from rainfall. Australia has a more
variable climate than many other continents ana assult river flows are more variable. Even though
there may be many years between flood eventsjsk@ft flooding is potentially very high. This fese of
the Australian environment was not appreciated gnynof the early European settlers who, for
communication and transportation reasons, tendsdttie along the flood plains of the rivers. Mariypur
current day flood problems have arisen from thigiah lack of knowledge about the Australian
environment.

No part of Australia near a river or other charoael be said to be flood free. Flooding is a pnabile
both rural and urban areas.

Some significant characteristics of flooding are:

« Depth of water which affects damage costs;

+ Flood duration affects damage costs and may cags& snconvenience;

« Flow velocity which affects the risk to life, danegosts, and erosion and deposition of sediment in
the rivers, creeks and floodplains;

« Rate of rise which affects warning and evacuatimes;

« Frequency indicates how often floods of a givee sie expected to occur;



« Silt and debris can block waterways and cause hiiad levels, affect recovery costs and may
result in degradation of channels and structures;

« Wave action can be especially important in inldodding where very large areas can be inundated
by flood waters; and

« Time of year when flooding occurs can affect tloefl damage costs, particularly in agricultural
areas

Risk of Flooding

The risk of flooding is measured by the probabwityh which a given
flood height (or river flow) will be exceeded in yaryear. This is
usually expressed as an Average Recurrence IntéARI) or an
L Annual Exceedance Probability (AEP).

A flood event criterion commonly used in flood risksessments is the
100 year ARI or the 1% AEP, This criterion is basgabn the
acceptance of a 1% chance of that event being d&dewithin any
one year. Statistics can be used to estimate #keassociated with
occurrence of floods within the design life of eusture. For example,
it can be shown that there is a 63% chance of aginleast one
occurrence of a 100 year ARI flood in a period 00 years.

Implicit in most analyses of flood risk is the asgion that the general climatic conditions do waty
and that evidence of the past is a reliable indicat potential future conditions and flood evenise
recent publicity regarding the influence of the &reouse Effect indicates that this assumption nodye
valid and potential climatic changes may need toirm®rporated into future flood risk assessment.
However, at present it is not possible to quantifg magnitude of potential climatic and streamflow
changes nor is there strong evidence to justifyiriisision of potential changes in assessmentsootlf
risk. However, this situation may change in theifet

The risk of flooding may also change over time doechanging development conditions within the
catchment. Of potential changes to a catchmentpbtiee most dramatic is urbanisation of part,lgrcd a
catchment. Urbanisation generally increases thamvelof runoff, flood peaks and flow velocities vehil
decreasing the delay between the storm event anifioibd. On the other hand, measures such as fanm d
construction and soil conservation measures mayceethe flood risk by reducing the flood flows.

The flood risk at a location is, therefore, nobastant risk but rather a risk which will changéhatime as
development within a catchment changes.

The basis of all flood risk assessment is datdeeistreamflow data collected primarily by Statutor
Authorities or meteorological data collected by Bweeau of Meteorology. These data benefit manyspar
of society and, in the area of flood risk assess¢ntéry are essential for the determination of fthed
risk. However, lately there has been a reductiodata collection programs thereby reducing the tjtyan
of data available for assessment of flood riska¥sist the assessment of flood risk, data collecimuld
be increased not decreased.



What Can Be Done ?

Engineers play a key role in the development ofgate flood
. #awareness in the public and in the mitigation obdl impact
Bupon communities. This is achieved through a numife
approaches.

The primary approach is the use of nonstructurasuees which
involve careful planning of development in poteltiaflood
# prone areas. This should be supported by apptegadgislation,
~ Jlpublic information and education programmes (touemsthat
residents understand the flood risk), flood insaoearand flood
warning systems (to reduce the impact of floods).

The most important nonstructural measure is ap@tEpplanning and land zoning legislation whichcpka
appropriate controls upon development within fldadps. These controls should be based upon
assessment of the flood risk determined throudtoeotigh hydrological and hydraulic analysis of tow

in the catchment. The responsibility for implensian of these controls currently rests with Statel
Local Government Authorities, However, there arggdadifferences in standards applied in different
regions of Australia and even in different regiofshe same state.

Another nonstructural measure commonly employedlosd forecasting and flood warning services.
These are provided primarily by the Bureau of Mettagy with some local authority involvement. Tiss

an important service as the magnitude of economicsacial losses associated with a flood eventbean
significantly reduced with warning. Flood foregagtand warning systems depend on the forecast lead
time, the accuracy of the forecasts and communitgreaness. Long lead times where people have
confidence in the forecasts will provide greatendfés.

The perception by the local community of the floagk is also important with those communities in
districts where flood events have not occurredeitent times generally having a low perception eirth
risk. Public information and education programnaes essential to ensure that local communities are
aware of their flood risk.

The most visible approach for flood mitigation ihxes structural measures which include flood mitaa
dams, retarding basins, channel levees, andhehamprovements. Structural measures are expensiv
highly visible and may initially appear to be thesb solution, especially when the political impéat
considered. However, they can only benefit spe@fkisting developed areas (they are not apprepimat
many areas) and after construction, there may bésgspre for further development in the perceiveddlo
free area which may ultimately negate the beneditgained from construction of the measure.
Furthermore, they can generate the perceptiontieaérea is flood free when in fact a flood gre#tan
that designed for will occur at some future timdlo@d the community in the protected area may bt
prepared for.



Conclusions

|Engineers play an important role in assessing tis& of
communities to flood events and the development and
2 implementation of appropriate mitigation measuceseduce the
severity and frequency of flooding. To assist argrs in these
tasks The Institution of Engineers:

« Publishes and supports use of Australian RainfallRunoff - A Guide to Flood Estimation;
« Supports appropriate legislation for floodplain mgnand implementation or planning measures;
« Supports floodplain planning and its implementation

« Supports the collection of data essential for gseasment of the community's flood risk and urges
the appropriate Statutory Authorities to ensuré dlaa collection programmes are not reduced but
rather are increased in scope;

« Wil present logical and objective technical inf@tion on flooding issues, especially when
politically expedient solutions arc proposed asttiial answer to a flood problem;

« Wil assist in the implementation of public eduocatprogrammes to inform the community of the
potential danger arising from their flood risk anéans by which this danger can be mitigated

« Supports the extension of flood forecasting anddlavarning systems;

« Supports the evaluation of flood insurance, fordestial properties as well as commercial and
industrial properties, as a means of discouragiagpropriate use of flood prone land; and

« Supports and disseminates discussion on floods.
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