FloodSafe – planning, protecting and warning to reduce flood damage
Summary: An aware community, supported by knowledge from the FloodSafe Program and a reliable BOM flood warning system can significantly reduce damage for floods with adequate warning. This brief report reveals the support for this, the changes in the flood warning system since 2005, and makes recommendations for actions that are needed at least until the channel capacity solutions are implemented. 
Most people would think that people living in bushfire prone areas should do something about protecting themselves and their properties.  Bushfire protection plans involve householders in bushfire prone areas being informed about the dangers of fire and forming plans and taking actions to ensure their safety and improve the prospects of their property surviving a fire. In some council areas self-protection measures are mandatory.  These are coupled with early warning systems and communications strategies to enable householders to trigger their plans should a fire break out.  Householders who do not prepare or heed warnings are a danger to themselves and others. 

Similarly it behoves all people residing or owning property in a flood-prone area to take measures to prepare and protect themselves from floods.  There is much that can be done to mitigate against potential damage, such as lifting valuable or vulnerable items to a higher level, turning off power, and sandbagging around doors and air-vents and moving cars onto higher ground. Residents who have already planned and prepared can ensuring their safety and minimise property damage.  Communities who experience flooding relatively frequently have been found generally better prepared than those inexperienced in floods.  However the degree of damage mitigation that can be achieved strongly depends on length of warning time for a flood.  Warning times of 12 hours or more have proved adequate to halve flood damage compared with floods having less than 2 hours warning for prepared communities (see Fig 1).
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Figure 1. The ratio of actual to potential flood damage for communities with and without flood experience with respect to the warning time of the flood (from: Read Sturgess and Associates (2000) p 22). 
  

Figure 1 also reveals that where more than 12 hours advanced warning of a flood is given, prepared communities can reduce their damage by about 40% in comparison with unprepared communities.  This is a strong motivation for implementing a FloodSafe Program in floodplain communities.  This is possibly the most cost-effective weapon against flood damage, especially for floods with long warning periods.  

However for communities with less than about 2 hours flood warning, the damage saving is considerably less, but is still lower for communities that have made preparations.

Significantly, the only design 100 year ARI flood for which a dam in Brownhill Creek would have any mitigating effect is the 36 hour storm (with 5mm rain each hour for 36 hours, a total of 180mm). The peak flow would occur at the end of the rain storm.  With the Bureau of Meteorology Flood Watch service relying on extensive rainfall stations and rainfall forecasting up to four days in advance of a rainfall event,  residents would have at least 12 hours and possibly more than 24 hours notice of flooding from such an event.  That is damage estimates for the 36 hour storm (especially) could be more than halved, in comparison with potential costs, by a FloodSafe program coupled with the existing BOM Flood Watch system.  The costs of this would be considerably less than the estimated cost of a dam ($10million).  
In contrast, flash flooding caused by the 1 in 100 year 90 minute storm or the 6 hour storm is unlikely to have a warning time of 12 hours and may possibly be much less.  That is the floods for which a dam has no benefit are the storms where FloodSafe benefits are not as large.  This emphasises the importance of increasing the flow capacity of the river channel in the urban area, and ensuring it remains unblocked.   

The data from which Figure 1 was derived comes from flood damage recorded in eleven urban areas with upstream rural catchments in Victoria, NSW and Queensland.  We note that the Brownhill Creek floodplain maximum depth outside the river channel is about 0.5m according to the Worley Parsons report, and most of the area is flooded only to a depth of 0.1m above ground level.  Hence in such shallow floods there is a good opportunity for flood-ready communities to significantly mitigate damage if given sufficient warning time.  

The State Emergency services runs the FloodSafe Program in South Australia and the Councils of the Brownhill Creek are all members of this program. FloodSafe has run meetings and information events within the floodplain. State Emergency Services have established SMS systems to alert residents of bushfire-prone areas and such systems could also be harnessed to alert residents of floodplains.  The Consultants Report refers to FloodSafe, but does not budget for its continuance or expansion. 

 For more information please see the FloodSafe web site: http://www.ses.sa.gov.au/site/community_safety/floodsafe.jsp
Existing Flood Warning System

The Bureau of Meteorology has a Flood Watch product which is a state-wide “heads up” for potential flooding rain events.  Councils also receive SMS messages on rainfall thresholds (BOM 2007).  Brownhill Creek was tested in the November 2005 flood, hence there has been some recent experience, and acknowledgement of the value of these flood alert products.  Mitcham residents close to Brownhill Creek could therefore be regarded as an experienced community.  It is important to draw on those lessons for all flood-prone residents, to gain the necessary knowledge without the damage cost.   The FloodSafe program is designed to do that. 
The warning system harnesses pluviographs (that continuously record the rainfall rate during a storm) at a number of sites within and surrounding the Brownhill Creek and Keswick Creek Catchments.  For flood warning purposes 111 rainfall sites and 66 water level sites are available (Wright and Johnston 2006) to provide data for the Adelaide metropolitan area and Mt Lofty Ranges. Of these, 20 rainfall sites and 15 water level sites are within the Patawolonga Catchment. In addition there are two rainfall radar stations that service Adelaide, Buckland Park and Sellicks Hill.  With each passing year, Bureau of Meteorology research and experience is assisting to improve the accuracy of rainfall and flood forecasts.  
Of course having good information is a first step. The second is reliable communication to all that need to know.  The November 2005 flood was a test of the communication protocol already established.  Wright and Johnston (2006) record that SES and Council coordinated effectively due to prior training exercises, but that emergency workers noted that they were doing many tasks that could have been done by householders.  They observed that in following policy, the Flood Watch was not issued publically due to the high level of uncertainty at the time of issue.  Today Flood Watches are issued to the public.  Wright and Johnston also reported that the locations where breakouts occurred in the Scotch-College-Mitcham area were different to the information on the flood maps.  They also had recommendations for the data acquisition frequency and methods of display.  Significantly, they also reported that Mitcham and Unley councils and the SES have applied for funds to appoint a Flood Risk Officer to help make people in the floodplain more aware of their flood risk and promote Flood Action plans for businesses and homes.  In short there have been many lessons learned already that when enacted could help to better protect flood plain residents in future. 
The Bureau provides 4 types of flood warning information; a Flood Watch, a Flood Warning, a Severe Weather/Thunderstorm Warning and SMS messaging.  All but the Flood Warning apply to the Brownhill Creek and Keswick Creek Catchments. 

A ‘Flood Watch’ is a “heads up” notice which can be issued up to 4 days ahead of an approaching weather system for which the computer forecasting models predict rain of 60mm or more in 24 hours is likely. This corresponds roughly to a one in 2 to 5 year event, which may be severe enough to cause flooding.  As soon as there is sufficient confidence in this forecast a Flood Watch is issued by email or fax to the media and to emergency services and councils of the relevant catchments to alert them to the possibility of future flooding.   Giving good notice allows them to roster staff on emergency standby, and to fuel and load trucks with sandbags, pumps and other equipment ready to move on call.  Note that media are now included at the Flood Watch stage. The Bureau does not notify individuals.  The Flood Watch alert ‘was developed ‘particularly for the quick response Flash Flood creeks that cause flooding in Adelaide, as a means of ensuring that emergency response staff (particularly SES, CFS, local councils and Police) are alerted to a potential flood situation’.  The 1 in 100 year 36 hour event is 180mm in 36 hours, well in excess of the  Flood Watch threshold, and is likely to be issued at least 24 hours and possibly up to 4 days before the storm. This is ample time for communities experienced or adequately prepared as a result of FloodSafe to minimise damage for their own properties and those of neighbours who are elderly or incapacitated.
An Event Alert is when any rainfall station transmits a signal to the Bureau that more than 14mm has fallen within any 30 minute period or more than 28mm in 3 hours.  These also correspond to approximately 1 in 2 year events.  The SMS is sent automatically from the Bureau to the local council and SES.  There is no manual quality assurance given on this data, and this service is only offered to emergency response staff who have been trained in interpretation.  The Bureau does not release uncensored data to the media as the error rate cannot be guaranteed and false warnings could dull the public response when an actual flood occurs. 
Finally, the Bureau also offers Flood Warnings in ‘Riverine’ catchments, defined as those where there is greater than 6 hours between onset of rainfall and onset of flooding, such as the Torrens, Gawler and Onkaparinga catchments.  For such warnings, Bureau staff undertake modelling using actual storm rainfall and water level data, before issuing the warnings to the emergency services and the media. Such a warning contains factual information about rainfalls at various stations, which river gauges are rising or falling and their level, and based on all available information an estimate of whether the flood is major, moderate or minor.  
In the flood of 2005, a Flood Watch had been issued at least two days before the flood peak, however in the Mitcham area the Flood Warning was triggered by heavy rain that preceded the peak flow by only several hours. The Flood Warnings have now been discontinued for Brownhill Creek, and prime reliance is placed on the Flood Watch  and Severe Weather Warnings to provide advance notice to enable damage reduction.

It would appear that more than half the potential damage of a 1 in 100 year ARI 36 hour storm (which may be more easily predicted well in advance than the 1 in 100 year shorter duration storms) can be mitigated through an effective Flood Watch combined with an informed and prepared community participating actively in the FloodSafe Program. 
Further information on the Bureau’s internet information services relevant to floods is at its web site (Bureau of Meteorology, 2011).

Flood & Flash Flood Warning Summary (from Bureau of Meteorology, 2011)
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PURPOSE

LEADTIME

DISPATCH

COMMENT

FLOODWATCH

An early appreciation of 

approaching 

weather likely to 

produce flooding

.

2

-

4 days but situation 

dependent

Text via email & 

fax to web, 

media, 

Emergency 

Services, 

Councils and 

Gov. Agencies. 

NOT a warning but “Heads Up” notice.  

In Adelaide the advice is more targetted 

hence lead of 4 days rare.

FLOOD WARNING

To warn of 

river flooding

including magnitude (minor, 

moderate or major) and time to 

peak.

6 hours or more for 

specific locations but 

dependent on data

Often preceded by a Flood Watch. 

SEVERE WEATHER 

WARNING

To warn of a significant 

threat 

of severe weather

(with heavy 

rain/

flash flooding

, 

damaging/destructive winds 

and/or storm tides).

1

-

6 hours but earlier if 

deemed more useful

Text and graphic 

via email and fax 

to web, media, 

Emergency 

Services, 

Councils and 

Gov. Agencies.

District based including Adelaide region 

covering weather conditions that may 

lead to 

flash flooding

, storm tides (in 

gulfs), and 

coastal flooding

.

SEVERE 

THUNDERSTORM 

WARNING

To warn of a significant 

threat 

of severe thunderstorms

(with 

damaging/destructive winds, 

large hail and/or heavy 

rain/

flash flooding

).

1

-

6 hours but situation 

dependent

District based including Adelaide region.  

Short response time events including 

flash flooding

, damaging winds and 

hail.

DETAILED SEVERE 

THUNDERSTORM 

WARNING FOR 

ADELAIDE

To warn of a significant 

threat 

of severe thunderstorms 

across 

metropoltan

Adelaide

0

-

30 min

This product is for the Adelaide region 

only and provides detail to suburb level.


Recommendations

Consequently it is recommended that :
· FloodSafe program be expanded to ensure that all residents within the flood plain have the opportunity to participate in awareness training,

· That records are kept of the number and proportion of householders in floodplains in each council area who have participated in FloodSafe awareness training, and reported annually at Council meetings.

· Flood awareness  workshops be held in the Brownhill and Keswick Creek Catchments with BOM, SES and Council staff to discuss the issues such as confidence versus advance alert time, if a Flood Warning Service is warranted and if so how it would be supported, and any need for councils to install their own ‘Enviromon’ systems and pluviometers and levels, and the benefits and risks and opportunities of extending SES flood updates to residents by SMS.
· At the time of purchase of a house in the flood plain the new owner is informed of the level of risk,and are sent material by Council on FloodSafe when they move in.  Similarly for those renting houses in flood prone areas, it should be the owners responsibility to inform tenants in writing that they are in a flood plain and provide the FloodSafe information pack.
· That the SMS service for fire risk areas be extended to floodplains for receipt of Flood alerts by all flood plain residents via the SES system.  

· That measures above when agreed by BOM, SES and Councils be included in the costing for the Flood Mitigation Plan, and their Benefit/Cost ratio determined.
· That the benefits of flood mitigation options take account of the damage mitigation of the FloodSafe Program coupled with the early notice Flood Watch  in determining the benefits of measures effective against the 36 hour storm event (eg a proposed dam in Brownhill Creek).
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