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1

Introduction

Flooding is a significant risk to the safety and amenity of all Australians. The provision of
advance warning of the occurrence of flooding provides the opportunity for individuals living
or travelling in the area at risk, their families, the communities in which they live and the
agencies with responsibilities for ensuring their safety, to make appropriate preparations to
mitigate the adverse impacts of the flooding. Advance flood warning benefits farmers and
those operating businesses, critical utilities and infrastructure (power, water, roads etc)
directly by providing time to protect their assets and operations. It assists insurance
companies by reducing the level of compensation payment for flood damage and reduces
costs to the general taxpayer of funding relief and recovery operations. Effective flood
warning is just one of a range of measures that can be applied to reduce the impact of
flooding.

.1 Purpose of Document

Recent reviews following significant flood episodes in Victoria and Queensland have
revealed that the current arrangements for providing flood warning services are not well
understood nor have they been well communicated. The purpose of this document therefore
is to provide the Australian public with a summary of how the provision of flood forecasting
and warning services is arranged nationally and be a key resource for ongoing community
education around Bureau flood services. These arrangements involve a collaborative
approach involving all levels of government and, while the general role played by agencies at
each level follow principles that are consistent nationally, the specific arrangements in terms
of agency responsibilities and accountabilities that apply vary within each jurisdiction’.
Accordingly the current national arrangements described in this document will be presented
in terms of the general roles and responsibilities of each level of government in providing and
supporting effective flood warning services, but include separate chapters that describe the
specific arrangements and agency roles that apply in each jurisdiction.

This document has been prepared by the Bureau of Meteorology as lead national agency
with responsibility for flood forecasting and warning, but (will be) circulated widely among key
stakeholder agencies at the Commonwealth and other levels of government with a part to
play in the current arrangements. The governance over agency roles in flood warning, while
flowing directly from legislation directed toward flood warning in some cases, is indirect in
many other cases and roles have evolved (or been adopted) as part of an agency’s more
wide ranging responsibilities in areas such as floodplain management.

This document needs to be read in conjunction with:
. the Australian Emergency Management Arrangements;

. relevant State/Territory disaster and emergency management legislation and
arrangements; and

. arrangements for related activities in flood risk management.

It is one of a suite of documents aimed at improving the clarity and detail of flood warning
policy and practice. The three tiers of documents published by the Bureau are:

. National Arrangements for Flood Forecasting and Warning (this document)

. Service Level Specifications (SLS) for each State/Territory that contain details of the
services provided in each jurisdiction in terms of the areas served, forecast locations
and service levels provided.

. Data Sharing Agreements (DSA) that describe the current arrangements for supplying
(near) real-time data to support flood forecasting and warning operations.

' Jurisdiction: Refers to all States and the Northern Territory.

6
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1.2 Type of Flooding

Floods in Australia are predominately caused by heavy rainfall, although extreme tides,
storm tide, tsunami, snow melt or dam break can also cause flooding. More recently, coastal
flooding as a result of sea level rise due to climate change is figuring in planning and land
management strategies. This document only focuses on flooding as a result of heavy rainfall,
which generally falls into the two broad categories, flash floods and riverine floods.

Flash floods can occur almost anywhere, and result from a relatively short, intense burst of
rainfall, for example during a thunderstorm. During these events the drainage system may be
unable to cope with the downpour and flow frequently occurs outside defined water channels.
Areas with low-capacity drainage systems, whether natural or artificial, are particularly
vulnerable to flash flooding. Although flash floods are generally localised, they pose a
significant threat to human life, because of the high flow velocities and rapid onset. Flash
floods are normally defined as those floods that occur within six hours of a rainfall event and
effective warning is extremely difficult.

Riverine floods occur following heavy rainfall when watercourses do not have the capacity to
convey the excess water. They occur in relatively low-lying areas adjacent to streams and
rivers. In the flat inland regions of Australia, floods may spread thousands of square
kilometres and last several weeks with warning lead times of the order of several days,
sometimes weeks in advance for the longer rivers. In the mountain and coastal regions of
Australia, flooding is often less extensive and of shorter duration, with higher flow velocities.
Effective flood warnings can normally be provided in these flooding situations with lead times
typically ranging from six to twelve hours or longer.

The Commonwealth Government released the final Regulations to the Insurance Contracts
Amendment Act 2012 (No. 41, June 2012) (the Act®) that gave effect to a standard definition
of “flood” to make flood insurance simpler. This is defined as:

"the covering of normally dry land by water that has escaped or been released from the
normal confines of:

. any lake or any river, creek or other natural watercourse, whether or not altered or
modified; or

. any reservoir, canal or dam".

1.3 Scope of Arrangements

The arrangements described here focus in particular on riverine floods following heavy
rainfall. Flood warning services provided for these types of floods can be grouped into:

. generalised services, which are those provided principally on the basis of
meteorological considerations (predominantly the occurrence or likelihood of heavy
rainfall); and

. qualitative and quantitative services that involve more detailed hydrological
considerations to account for the role played by catchment soil moisture variations, the
pattern of rainfall and catchment drainage characteristics.

At present, warnings of flash flooding are predominantly generalised in nature, apart from
some locally based services in a few areas. National arrangements for this type of flooding
are still under development and so are not addressed in this document. This document is
principally concerned with the qualitative and quantitative services, for which specialised
systems have been established and operate to support the service.

2 Insurance Contracts Amendment Act 2012: http://www.comlaw.gov.au/Details/C2012A00041 .
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The scope of activities covered in this document include the arrangements for the operation
of the present system that prepares and delivers flood warning information to the community
at risk, along with arrangements for establishing new and improved services including
planning, coordination and review activities. For the system to operate with maximum effect,
it is essential that the community be prepared to respond appropriately to the warning
information being delivered. This involves those in the floodplain understanding their own
personal risk, being aware of how the warning service has been designed to assist in making
them safe, and knowing what to do when they become aware of the threat of flooding
through a warning. Making arrangements for establishing and maintaining this level of
preparedness is also a shared responsibility for the community and government agencies,
but will only be covered peripherally in this document because the Bureau contributes to but
does not lead such work.

1.4 Document Structure

The next section (Section 2) describes the activities that need to be performed for effective
flood warning, both before and during flood episodes, along with the legislative and
administrative arrangements that influence the activities of the various agencies involved. As
discussed earlier, the detail of the flood warning arrangements in each jurisdiction do vary,
however there is a general level of consistency in the approach to flood management of each
level of government and the community. This will be discussed in Section 3 along with the
principles that act to guide these roles and activities and the coordination arrangements that
apply. The detailed arrangements for each jurisdiction will follow in separate sections
(Sections 4 to 10). The arrangements for establishing and funding new and improved
services are covered in Section 11 and the over-arching national coordination and policy
arrangements in Section 12.
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2 Flood Warning System Design

The goal of flood warning is to help flood management agencies and the members of flood-
prone communities to understand the nature of developing floods so that they can take
action to mitigate their effects. The purpose of a flood warning is to provide advice on
impending flooding so people can take action to minimise its negative impacts. This will
involve some people taking action on their own behalf and others doing so as part of agency
responsibilities. A flood warning system is a set of connected activities (or elements)
designed to achieve this purpose. Flood warning systems in Australia are designed using the
concept of the Total Flood Warning System.

2.1 Total Flood Warning System

This concept (illustrated in Figure 1) has been developed to describe the full range of
elements that must be developed if flood warning services are to be applied effectively.

Figure 1. The components of the Total Flood Warning System (Australian Emergency Manual
Series, Manual 21 Flood Warning, Australian Government 2009)

At its simplest, an effective flood warning system can be defined as having six components:

Monitoring and prediction: detecting environmental conditions that lead to
flooding, and predicting river levels during the flood,

Interpretation: identifying in advance the impacts of the predicted flood levels on
communities at risk,

Message construction: devising the content of the message which will warn
people of impending flooding,
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Communication: disseminating warning information in a timely fashion to people
and organisations likely to be affected by the flood,

Protective Response: generating appropriate and timely actions and behaviours
from the agencies involved and from the threatened community, and

Review: examining the various aspects of the system with a view to improving its
performance.

For a flood warning system to work effectively, these components must all be present and
they must be integrated rather than operating in isolation from each other. The activities
involved within each of these elements are shared among agencies at all levels of
government. The integration of the activities such that the total system operates effectively
and efficiently can present significant coordination issues. A more detailed coverage of the
design of the Total Flood Warning System is found in Manual 21 Flood Warning® (Australian
Government, 2009).

2.2 Flood Preparedness and Planning

Flood warning systems are designed to operate for the period immediately before and during
flood events. To be fully effective in their operation, it is important that the target community
is prepared to receive and act on the warnings provided. This requires that they be made
aware of their own risk, how the warning system has been designed to provide the
opportunity to mitigate the risk they face from the flood, and what to do when they learn of
the imminent threat of flooding through a flood warning.

In addition to understanding arrangements for the establishment and operation of the Total
Flood Warning System, an important part of the picture regarding flood warning
arrangements is to ensure the community is aware of:

. Whether or not they are at risk from flooding.

. If there is a flood warning system covering their area.

. What they need to do to be prepared.

. How the flood warning system is maintained and kept in a state of readiness.
. How they will be alerted.

. What should they do when they learn of an imminent threat from flooding.

Putting the necessary arrangements in place for ensuring this understanding is also a shared
responsibility for the community and relevant government agencies and is part of what is
normally referred to as flood preparedness. While it is not intended to cover this activity in
detail in this document, it is important that the arrangements for the above elements of flood
preparedness are kept in view as part of any comprehensive picture of flood warning
arrangements. The reader is referred to the_Manual 20 Flood Preparedness® (Australian
Government, 2009) for a more comprehensive coverage.

It is also important that flood warning systems be kept in a state of readiness so that they
operate effectively with the little advance notice that is normally available, and that
investments made in improving the existing system or implementing new systems between
floods is planned effectively. Arrangements for the maintenance of flood warning systems are
included in the various Service Level Specifications and Data Sharing Agreements as

¥ Manual 21 Flood Warning (Australian Government, 2009,
http://www.em.gov.au/Documents/Manual%2021-Flood%20Warning%282%29.PDF) and

* Manual 20 Flood Preparedness (Australian Government, 2009,
http://www.em.gov.au/Documents/Manual%2020%20-%20Flood%20Preparedness-Oct09.PDF

10
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prepared for each State and the Northern Territory. System review and planning new
investments in flood warning systems will be covered in later sections.

2.3 Legislative and Administrative Arrangements

The current authority for the Bureau of Meteorology role in flood warning comes from the
Meteorology Act (1955) wherein the Bureau is required to issue “warnings of....weather
conditions likely to give rise to floods.....” and subsequent Commonwealth Government
decisions which established the Commonwealth position that flood forecasting and warning
be funded on a shared basis with other levels of government and coordinated through
consultative committees.

The role of other agencies in the Total Flood Warning System is undertaken as part of their
activities in the related fields of emergency management, flood risk management and water
resources data collection; all of which are State and Territory responsibilities leading to some
differences in arrangements between jurisdictions as already discussed.

2.3.1 Emergency Management Arrangements

Under Australia’s constitutional arrangements, State and Territory governments have
responsibility for emergency management within their jurisdictions, but work in partnership
with the Commonwealth and Local Government, business and industry, and the community.
The states and territories control most of the functions essential for effective emergency
management, ensuring the relevant legislative and regulatory arrangements are in place that
relate to the operation of the agencies that provide emergency services to the community.
Under cooperative arrangements with the states and territories, the Commonwealth
Government provides support and assistance to the states when requested, including
financial assistance and support for capacity development and research.

The roles and responsibilities of different levels of government for emergency management,
along with those for individuals, business and other parties, are set out in the Australian
Emergency Management Arrangements® (Australian Government, 2009). Each jurisdiction
meets their requirements through legislation and related arrangements that have been
established in particular for ensuring effective response to warnings.

2.3.2 Flood Risk Management

All levels of government have some responsibility for flood risk management. Although
arrangements vary between jurisdictions, the responsibility is primarily with state and local
flood management authorities, working within State/Territory and Local Government policies
and legislation. The role of these authorities normally includes the design and
implementation of flood mitigation strategies which can include the facilitation and support of
flood warning systems. Local authorities in particular can be involved with detailed flood
studies, flood inundation mapping and modelling, and flood awareness and education
activities that are especially relevant to flood warning. Each jurisdiction has established
independent arrangements for meeting their responsibilities for flood risk management and
work within these arrangements to provide assistance with the development and operation of
flood warning systems.

2.3.3 Water Data Collection and Flood Warning

State and territory governments are responsible for the assessment and management of
water resources in their jurisdiction and undertake the majority of streamflow measurement

® Australian Emergency Management Arrangements (Australian Government, 2009,
http://www.em.gov.au/Documents/Australian%20Emergency%20Management%20Arrangements.pdf)
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12

and monitoring of the nation’s rivers. As the national meteorological agency, the Bureau of
Meteorology has responsibility under the Meteorology Act (1955) for climate monitoring and
so operates and maintains the major portion of the nation’s rainfall (and other
climate/weather) monitoring networks. Although the Bureau has established some river
monitoring networks for the purpose of flood warning, data from other agency streamflow
measurement networks at State, Local and Regional level have always been a necessary
input to the national flood forecasting and warning system operation, especially to assist the
Bureau in its role in flood prediction. Figures 2 and 3 show the spatial coverage and
ownership of rainfall and river level gauges across Australia.

There is no specific responsibility on agencies with a role in water data collection to establish
special purpose flood warning networks. Despite this however, strong cooperative
relationships have been developed among the agencies concerned and the Bureau of
Meteorology and arrangements to provide data to the Bureau have developed on an informal
cooperative basis, with different arrangements applying in each jurisdiction. These
arrangements are described in separate Data Sharing Agreements established for each
jurisdiction between the Bureau and agencies providing data.

Site operator

BoM
Other o E'S

Figure 2 Rainfall stations available to the Bureau for flood warning services showing ownership (as at
June 2013)

Site operator

BoM RS e
Other 14 Y

Figure 3 River height stations available to the Bureau for flood warning services showing ownership
(as at June 2013)
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3 Flood Warning Arrangements — National Summary

This section proposes a set of principles guiding the establishment of national arrangements

and provides a broad national picture of flood warning arrangements, covering both the
operation of the Total Flood Warning System and relevant flood preparedness activities
undertaken outside of flood events. The requirements of each element of the Total Flood

Warning System as identified earlier and the broad role of each level of government and the
community will be described here in more detail, with the specific arrangements that apply in

each jurisdiction following in separate sections of the document.

3.1 Principles to Guide National Arrangements

The set of national arrangements given here follow from earlier Commonwealth Government
decisions and subsequent consultation processes around the position that flood forecasting

and warning be funded on a shared basis with other levels of government and coordinated
through consultative committees, along with recent development of national best practice
around the establishment and operation of the Total Flood Warning System. The principles

behind the arrangements are that:

. Flood warning in Australia involves agencies from Commonwealth, State and Local
Government, regional authorities, and organisations that contribute to the data
observing network.

. Flood warning services are best provided through a cooperative approach involving all

these parties. It must also be recognised that all these parties make up the flood
warning service whether they be an agency, private entity or individual and they all
have some degree of service ownership.

. Flood warning arrangements need to recognise the whole-of-nation resilience based

approach to disaster management adopted in the National Strategy for Disaster

Resilience ° as a shared responsibility between governments, communities, businesses

and individuals.

. Effective flood warning services are provided where beneficiaries have a direct
involvement in the provision of the service and contribute to its cost.

. Effective flood warning services rely on utilising the existing strengths of partner
agencies, private entities and communities.

. Free real-time access to rainfall, stream level and stream flow data is to be provided to
the Australian community especially agencies with a responsibility for flood prediction.

. National arrangements should be designed so as to move the current arrangements

and practices that apply in each jurisdiction toward national best practice ”.

. National arrangements should recognise that flood preparedness activities (outside
flood episodes) designed to ensure the target community is fully ready and able to
respond are a crucial part of the overall set of arrangements.

® To view the National Strategy for Disaster Resilience
http://www.em.gov.au/Documents/1National%20Strategy%20for%20Disaster%20Resilience%20-
%20pdf.PDF

For a guide on best practice refer to Manual 21 Flood Warning (Australian Government, 2009,
http://www.em.gov.au/Documents/Manual%2021-Flood%20Warning%282%29.PDF) and Manual 19
Managing the Floodplain (Australian Government, 2009, http:/www.em.gov.au/Documents/Manual19-
ManagingtheFloodplain.pdf )
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3.2 Roles of Each Level of Government

The role of each level of government in the Total Flood Warning System is generally
consistent within each jurisdiction. A more detailed list of activities for each level of
government in contributing to each element of the Total Flood Warning System is given later
in this section, however the general role for each level of government can be summarised as
follows.

Commonwealth Government Role:

Undertakes (through the Bureau of Meteorology) generalised, qualitative and
quantitative flood monitoring and prediction® activities, utilising data networks supplied
under cooperative arrangements with State, Regional and Local Government agencies.
Disseminates flood warnings to other agencies and the community through the media
and the Bureau’s website.

Operates the Australian Government Crisis Coordination Centre (AGCCC)

- to connect relevant Australian Government, State and Territory agencies and
consolidate Australian Government actions during complex national crises, and

- to develop a single, timely and consistent picture or understanding of a crisis, its
implications and the national capacity to respond.

Provides funding, policy and research and development support through the Attorney
Generals Department and its components.

The Bureau provides a component of the real time data collection network used for
flood prediction.

State/Territory Government Role:

Provide a component of the real time data collection network used for flood prediction.

Interpret Bureau flood predictions into more localised impacts and prepare and
disseminate locally tailored information based on these predictions to the community at
risk.

Lead responsibility for emergency management and response activities. This includes
flood preparedness and the preparation and operation of flood response plans
(including evacuation) in association with Regional and Local Government groups in
accordance with jurisdictional emergency management and flood risk management
arrangements.

Support the planning, implementation and operation of flood warning systems as part
of jurisdictional flood risk management plans and strategies.

Develop and implement community and industry flood awareness programs down to
the local level.

Regional Agency Level Role:

Provide a component of the real-time data collection network used for flood prediction.

Contribute expertise to assist with the interpretation of Bureau flood predictions into
local impacts and with the preparation and dissemination of local warning information.

Support the planning, implementation and operation of flood warning systems as part
of jurisdictional flood risk management plans and strategies.

® There are isolated exceptions to the national role of the Bureau of Meteorology in flood prediction in
Victoria and South Australia (see later Chapters).
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Local Government Role:

Contribute resources to the real-time flood warning data network through local
cooperative programs with other agencies.

Key role in emergency management and response, including flood preparedness
activities and response planning.

Lead and manage the preparation of flood studies and communicate their outcomes to
at-risk communities and businesses.

Assist with the interpretation of flood predictions into local impacts and with local
warning dissemination in accordance with jurisdictional emergency management
arrangements.

Promote local flood awareness through locally developed programs and in coordination
with programs of other levels of government.

A consolidated view of community and government flood warning related roles and
responsibilities, covering both the operation of the Total Flood Warning System and the flood
preparedness and planning activities outside of flood periods, is presented in Tables 1 and 2.

15
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Before the Flood — Flood Preparedness and Planning

Am | at risk?

Is there a warning
system for my area?

How can | be
prepared?

How is the warning
system kept current?

Community

Contact LG, SES to
understand whether you
are at risk and at what
level floods become
critical to you

Contact LG, SES.
Refer to BoM website
for specification of
system. Build
understanding of level
of service available
and how products
relate to personal
flood risk.

Refer to Emergency
Management Australia
Guide. Prepare a plan.
Become familiar with
local emergency
response plan. Learn
how to interpret
warning products in
personal context.
Identify nearest
(relevant) forecast
location.

Regularly refresh
knowledge of warning
system and response
arrangements. Adjust
personal plan if
situation changes.

Local Government

Understand risk profile
for LGA. Utilise

available flood mapping.

Disseminate flood risk
information to
constituents.

Maintain awareness of
local warning system
and keep relevant
information current
within local
community. Become
familiar with relevant
forecast locations and
critical levels. Identify
requirements for
new/improved
systems.

Develop and
communicate local
level emergency plan.
Facilitate preparation
of individual plans.
Assist community to
understand warning
information such as
flood class levels.

Review forecast needs
including flood class
levels. Synchronise
with response plan.
Assist in building flood
intelligence for system
effectiveness. Share
maintenance of data
collection assets

Assist LG with
understanding risk
profile.

Maintain awareness of
local warning system.
Assist in specification
of forecast needs.

Contribute to local
emergency plan.
Develop regional plan
if appropriate.

Coordinate the
implementation of
flood risk management
projects with flood

CF?;Z?(;?;T/V Assigt in building flood warning system.
District Authority intelligence for system Share maintenance of
effectiveness. data collection assets.
Facilitate requirement Assist in building flood
for new/improved intelligence.
systems.
Undertake state-wide Publish information on | Develop and Coordinate flood risk
(flood) risk analysis. warning systems communicate State management projects
Support flood mapping operating in State. level response plan. with flood warning
initiatives at local and Assist in specification Coordinate local and system. Share
regional (catchment) of forecast needs. regional plans as maintenance of data
St levels. Prioritise requirements | appropriate. collection assets.
ate ;
for new/improved Prepare flood
systems. intelligence to interpret
flood predictions.
Ensure flood class
levels are current and
understood.
Funding support (AGD). | Publish details of all Funding support Maintain on-line flood
Promote best practice national warning (AGD). Promote best forecasting system in
(nationally consistent) systems (BoM). practice (NFRAG, state of readiness.
risk analysis (NFRAG, Coordinate/approve AGD). Share maintenance of
Commonwealth AGD). Publish flood risk | requirements for data collection assets.

information (NFRIP,
GA).

new/improved
systems through
FWCC.

Adapt flood
forecasting system to
approved new
requirements (BoM).

Table 1 Summary of Community and Government Roles in Flood Warning — Before the Flood
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During the Flood - Total Flood Warning System

Monitoring Interpretation Message Warning Protective Response Behaviour
and construction dissemination
prediction
Participate in | Contribute personal | Utilise social Share warning Who is What do | do when |
identifying requirements to media information responsible receive/hear a
needs. flood intelligence opportunities. with for alerting warning?
gathering. neighbours, me?
relatives etc. Personal Activate personal
responsibility | plan. Cooperate with
to monitor local response plan.
media and Refer to Emergency
Community maintain Management
vigilance. Australia Guide.
Alerting
arrangements
as in local
emergency
plan.
Emergency
Alert system.
Specify Interpret river level | Prepare Disseminate Develop and | Activate local
prediction prediction into local | message for warning operate local | emergency
requirements. | impacts. local message in alerting response plan.
Local Contribute dissemination accordance system (incl. | Contribute to public
Government rain/river data in accordance | with SMS and education and
from local with jurisdictional other social awareness activities.
networks. jurisdictional arrangements. | media).
arrangements.
Specify Interpret river level | Regional water | Regional water | Develop and | Participate in
prediction predictions into authorities authorities operate local | emergency
requirements. | local and regional have have alerting response plan.
Contribute impacts. Provide responsibility responsibility to | system Contribute to public
Catchment/ rain/river/stor | information on to prepare disseminate education and
Regional/ age data from | impacts associated | warnings/advic | warnings/advic awareness activities.
District local with their assets es for dam es related to
Authority networks. (e.g. water brake or dam brake or
authorities releases that significant
managing storages | will cause releases.
significant river
rises
Specify Interpret river level | Prepare Disseminate Activate Coordinate and
prediction predictions into message from | warning “emergency control State
requirements. | local and regional BoM flood message in alert” system | emergency
Contribute impacts. Provide warning for accordance in response plan.
rain/river/stor | information on local with accordance Design and sponsor
State age data from | impacts associated | dissemination | jurisdictional with State-wide public
State-owned | with their assets in accordance | arrangements. | established education and
networks. (eg water with protocols. awareness activities.
authorities jurisdictional
managing arrangements.
storages)
Monitor flood | Include flood class | Prepare flood Disseminate Provide Provide coordinated
threat and levels in warning warnings and warning briefing to Commonwealth
predict flood products. Publish watches in products direct | National response through
levels (BoM). | current flood class accordance to media, Crisis National Crisis
levels (BoM). with Service emergency Coordination | Coordination Centre.
Commonwealth Levell o management Centre. De§ign and sponsor
Specification agencies and national public
(BoM). publish on web education and
site (BoM). awareness activities
in coordination with
jurisdictional
programs.

Table 2 Summary of Community and Government Roles in Flood Warning — During the Flood
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Notes:

BoM: Bureau of Meteorology

LG: Local Government

SES: State Emergency Service

LGA: Local Government Association

AGD: Attorney General’'s Department

NFRAG: National Flood Risk Advisory Group
NFRIP: National Flood Risk Information Portal
GA: Geoscience Australia

FWCC: Flood Warning Consultative Committee

Apart from one or two isolated exceptions concerning flood monitoring and prediction activity,
the Commonwealth role in the Total Flood Warning System is consistent nationally. However
while the role for the other levels of government is broadly consistent between jurisdictions,
there are no formal arrangements to ensure all of the inputs are provided in the same
manner, to the same standard and purposefully connected as part of a system. To present a
clear national picture of arrangements it is necessary to describe arrangements in each
jurisdiction separately so that the unique differences can be understood. This applies in
particular to the different mix of activities among State, Regional and Local Government
agencies in how they share responsibilities for supplying rainfall and river level data to the
Bureau for flood prediction, and how the Total Flood Warning System elements of
interpretation, message construction and communication are arranged. The jurisdictional
arrangements regarding the supply of data are explained in separate Data Sharing
Agreements on data supply as mentioned earlier; however the specific roles of agencies
across the remaining activities in each jurisdictional Total Flood Warning System will be
presented separately in later chapters.

The remainder of this section will briefly discuss the requirements of each element and
typical activities that might be undertaken by each level of government in order to present a
(hypothetical) model set of national arrangements to provide a basis for comparison of the
different jurisdictional arrangements and to assist in any future review and improvement
activity.

3.3 Community Role

An important component of the National Strategy for Disaster Resilience is the recognition
that the community (including individuals and businesses) carry a share of the responsibility
for building a disaster resilient community. The effective operation of the Total Flood Warning
System requires a target community to be aware of their flood risk and prepared and
supported in responding effectively to the flood warning information being provided. While
agencies have a role in providing the necessary support and information, the community
equally has a role to inform themselves and contribute to the planning and implementation of
flood response measures.

3.4 National Arrangements — Total Flood Warning System Operations

3.4.1  Monitoring and Prediction

This role is performed nationally by the Bureau of Meteorology operating through Flood
Warning Centres in the Bureau Regional Office in each capital city and the Bureau National
Operations Centre in Head Office in Melbourne. These Centres operate when required on a
24/7 basis and are staffed with specialist hydrologists involved in monitoring the state of
rivers and their catchments and assessing the likely impact of any forecast rainfall in terms of
whether or not flooding is likely in any particular part of the country. When flooding either
becomes more certain or commences, specific predictions of future river levels at pre-
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determined forecast locations are made in accordance with previously specified
requirements in terms of critical threshold levels, forecast accuracy and lead time, for the
duration of the flooding.

The Bureau prediction can be expressed in different ways dependant on the service level
required and the quality (accuracy) of the hydrologic forecasting tool. Normally it is
expressed either as:

] A value —e.g. 7.5m

. A range — e.g. between 7.5 and 7.8m

. Being above a particular value — e.g. greater than 7.5m, or

. A classification (or class) of flooding — e.g. minor, moderate or major.

Forecast locations and service level requirements are specified in Service Level
Specifications (SLS) for each State and the Northern Territory.

To undertake this task, the Bureau gathers rainfall and river level data from an extensive
network of observing sites in real-time which are then fed into hydrological forecasting
models, along with weather forecast information and data from its national radar network, to
prepare predictions of future river levels. This requires that the Bureau maintain a
sophisticated communications and computing infrastructure with a capability of 24/7
operations. The Bureau continually improves its capability here with the development and
implementation of new and improved hydrological forecasting models, and on-line
operational computing and communications systems.

The rainfall and river level data comes from a network of stations owned and operated by the
Bureau and by State and other local and regional agencies. The Bureau is responsible for
the standard of data from its observing sites and this responsibility includes meeting
replacement, maintenance and operating costs. Although the Bureau do own and operate a
portion of the river level network, the majority of the river level data (incl. water levels in
dams) is provided from observing sites owned and operated by other agencies. These
agencies also provide a significant portion of the rainfall data. The arrangements whereby
data from other agency sites is provided to the Bureau varies markedly around the country
and follow protocols established for each jurisdiction as described in Data Sharing
Agreements.

Typical activities for each level of government for flood monitoring and prediction are listed in
Appendix 1.

3.4.2 Interpretation of Flood Predictions

A flood prediction is of little value unless people at risk are able to assess what it means in
terms of the risk it presents to them in their individual situation. This requires that the
prediction as prepared by the Bureau be given meaning. The interpretation of flood
predictions is done at a number of different levels and depends on how the prediction is
expressed.

Flood Classification Levels

For most forecast locations, standardised flood impacts (or flood classifications) have been
determined. These flood classifications describe in general terms the degree and nature of
flood impact at and around the forecast location. The classifications currently in use are:

Minor - Causes inconvenience. Low-lying areas next to watercourses are inundated.
Minor roads may be closed and low-level bridges submerged. In urban areas inundation
may affect some backyards and buildings below the floor level as well as bicycle and
pedestrian paths. In rural areas removal of stock and equipment may be required.
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Moderate - In addition to the above, the area of inundation is more substantial. Main

traffic routes may be affected. Some buildings may be affected above the floor level.

Evacuation of flood affected areas may be required. In rural areas removal of stock is
required.

Major - In addition to the above, extensive rural areas and/or urban areas are inundated.
Many buildings may be affected above the floor level. Properties and towns are likely to
be isolated and major rail and traffic routes closed. Evacuation of flood affected areas
may be required. Utility services may be impacted.

These terms are assigned to a range of levels and the Bureau uses these levels to
qualify/categorise the flood prediction by the particular classification so that the expected
general impact of the flooding can be communicated with the prediction. Through this use of
standard terms describing flood impacts, the Bureau prediction is given some meaning,
however for this to be effective it requires that those hearing/receiving the warning
understand what the classification level means to them. This requires that the levels be set to
reasonably reflect the impact being described. This is best done as close to the impacted
area around each particular forecast point by agencies which understand or are best placed
to assess those impacts. These levels then need to be shared with the Bureau as the
prediction agency so that the right terms can be attached to predictions, with relevant
emergency response agencies so that they understand the on-ground impact around each
forecast location in order to plan their response activities, and with the affected community so
that they can understand how the levels relate to their particular exposure to flood risk.

More Specific Interpretation

When the flood prediction is expressed more precisely, either as a single value or a narrower
range of values, more detailed interpretation is possible. This is normally undertaken either
by the emergency management agency or local government, dependant on the availability of
local flood intelligence. Such flood intelligence allows those agencies to interpret Bureau
flood predictions into more detailed impacts on infrastructure (roads, critical life lines etc) and
communities allowing them to better target local warning communications on particular areas
at risk at the predicted level. Individuals (households, business owners, etc) with appropriate
detailed knowledge, understanding and/or experience of the relationship between level at the
nearest forecast point and impact at their location are able to use the Bureau prediction to
plan their response.

Flood intelligence can be developed through the gradual collection and systematic recording
of information gathered relating flood impacts to levels on the gauge at the forecast location

during flood episodes as well as through flood studies, especially where these include flood

inundation modelling and mapping exercises.

Typical activities for each level of government involved in interpretation are listed in Appendix
1.

3.4.3 Warning Message Construction and Dissemination

The warning message is the critical link between flood prediction and interpretation on the
one hand, and taking appropriate protective action on the other. Current arrangements for
providing that link can be multi-layered and include flood warning messages disseminated by
the Bureau but can also include more localised and targeted communications from
emergency management agencies and local government. Guidance on message
construction and composition is provided in the Australian Government publication
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“Choosing your Words” (Attorney Generals Department, 2008)°, and Manual 21 Flood
Warning (Australian Government, 2009)°.

The Bureau Flood Watch and Flood Warning messages are disseminated primarily through
the web and the media, but can also be sent directly (preferably email, sometimes by
facsimile) to emergency management agencies. Emergency management operations centres
are often telephoned on issue of a new or updated warning. The locations for which they are
issued are included in the Service Level Specifications (published on the web). The Bureau
has a Memorandum of Understanding with the ABC to ensure priority is given to the
dissemination of warnings.

In some areas the Bureau message as received by the emergency management agency is
further disseminated to local response groups and the community. This may be without any
change or may include some local interpretation. In other cases the agency may separately
generate and communicate more localised messages based on the Bureau predictions, but
enhanced with more detailed local knowledge and interpretative information where available.

Typical activities for each level of government involved in warning message construction and
dissemination are listed in Appendix 1.

3.4.4 Communicating with Individuals on their Specific Flood Risk

It is increasingly possible to advise people outside of flood time about their individual flood
risk, and where this is done the warnings disseminated as floods are approaching will
generally be better understood. In many circumstances, people can be provided with the
actual gauge height at which their properties will experience over-ground or over-floor
inundation or at which their evacuation route will be cut.

Arrangements for providing this sort of advice are generally established at the local level,
either through Local Government or State/Territory emergency management agencies.

3.4.5 Generating Flood Response Behaviour - Community Alerting and Local
Action

A critical part of any flood warning system is the prompt alerting of the community that
flooding will occur. This alerting must be able to operate at any time and is usually through a
variety of means. The arrangements for alerting communities when they are at risk from
natural disasters are incorporated within the emergency management arrangements for each
jurisdiction and normally rests with Local Government, the State emergency management
agency and Police.

To assist in this alerting of local communities a decision may be taken within the agreed
protocols to issue a flood warning with the Standard Emergency Warning Signal (SEWS)
attached. The SEWS is used to communicate emerging situations of extreme danger or
when there is a need to warn the public that they need to take some urgent and immediate
action to reduce the potential for loss of life or property. This short signal should alert the
community to take appropriate actions to protect life and property or to seek guidance from
local authorities.

Community education and public awareness programs are another vital tool to achieve
effective flood response by continually reminding of the threat of flooding and by informing
and keeping fresh details of the flood warning system in place that operates to mitigate the
hazard. Responsibility for programs in this area rests primarily with State and Local

% «Choosing your Words” (Attorney Generals Department, 2008
http://www.em.gov.au/Emergency-warnings/Documents/EmergencyWarningsChoosingYourWordsEdition2.pdf
" Manual 21 Flood Warning (Australian Government, 2009,
http://www.em.gov.au/Documents/Manual%2021-Flood%20Warning%282%29.PDF)
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Government although the Commonwealth plays a role through the public education
programs of Emergency Management Australia.

3.5 Coordination Arrangements — State/Territory Level

3.5.1 Incident Control Centres

The emergency or disaster management arrangements in each state and territory involve the
establishment of coordination or control centres during flood events to coordinate the
exchange of information, as well as the disposition of people and resources involved in the
flood response operation. The Bureau contributes staff to work in these centres in some
States/Territories. These centres, especially those at the local level, can act to provide the
more detailed local interpretation of flood predictions and local dissemination of flood warning
information. Such a centre can sometimes operate on a semi-permanent basis so that it can
be activated quickly in times of emergency. Dependant on the arrangements, centres at a
district level can be established as well as centres at the local level, either within a specific
local government area or jointly across several local areas.

3.6 Coordination Arrangements — National Level

3.6.1 National Crisis Coordination Centre

The Australian Government Crisis Coordination Centre (AGCCC) has been designed to
connect relevant Australian Government, State and Territory agencies to centralise
Australian Government actions during complex national crises, to develop a single, timely
and consistent picture or understanding of a crisis, its implications and the national capacity
to respond. During major flood episodes it is anticipated that the Bureau will be liaising
closely with this Centre, including posting liaison officers as appropriate to the
circumstances. To ensure a whole-of-nation picture of flooding is available in order to
maximise the effectiveness of the national response, the Bureau National Operations Centre
in the Bureau Head Office in Melbourne will be the focus for this liaison activity.

3.6.2 Incident Management Protocol

A protocol exists for the communication of information between national agencies regarding
significant severe weather and flood events. The Bureau prepares a Critical Event Brief
(CEB) for key hazards such as severe weather, fire weather or heatwave, flood and tropical
cyclone. These briefs are sent directly to an agreed email address at the Australian
Government Crisis Coordination Centre on a once or twice daily basis. The Australia
Government Crisis Coordination Centre is responsible for distributing this to key
Commonwealth agencies and government.

3.7 Stakeholder Coordination — Flood Warning Consultative Committees

The primary vehicle for achieving coordination among key stakeholders in the national flood
warning service is the Flood Warning Consultative Committee (FWCC) in each State and the
Northern Territory. These State/Territory based consultative committees were established in
the late 1980’s as part of a set of new arrangements for flood warning proposed at that time
by the Commonwealth Government. They are chaired by the Bureau Regional Director in
each State and the Northern Territory.

The terms of reference for the Flood Warning Consultative Committees are to:
. Identify requirements for new and upgraded flood forecasting and warning systems.
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. Establish the priorities of the requirements that have been identified.

. Review and accept the Service Level Specifications for the Bureau’s Flood Forecasting
and Warning Services on an annual basis.

. Coordinate the implementation of flood warning systems in accordance with an
approved plan, using consistent and standard technologies and to promote effective
means of communication of flood warning information to the affected communities.

] Monitor and review the performance of flood warning services.
. Build awareness and promote the Total Flood Warning System concept.

Membership of each Flood Warning Consultative Committee normally includes
representation from:

. Bureau of Meteorology (Chair);

. State emergency management agency;

. Police

. State water agency(ies);

. Regional/catchment management agency(ies);

. Local government or representative association; and
. Transport and/or main roads authority.

In some jurisdictions the Flood Warning Consultative Committee provides reports to the
State Disaster Mitigation Committee and/or State-based flood committees to assist with
coordinating flood warning activities with wider activities in flood risk management and
emergency management in the State.

An important role of the Flood Warning Consultative Committee is to regularly review the
Service Level Specification in each State and the Northern Territory to ensure Bureau
services and target performance levels are clear to all stakeholders. This includes reviewing
performance against these target levels to identify areas where the systems may need
improvement, as well as adjusting services and performance targets to meet changing needs.
As part of its more general role to monitor and review the performance of flood warning
services, the Flood Warning Consultative Committee acts to facilitate reviews of the
performance of all elements of the Total Flood Warning System in coordination with all
stakeholders, to examine the operation of each element as well their interaction in performing
as an integrated system.

3.8 System Review

Each agency involved in the operation of the Total Flood Warning System for a particular
flood event normally undertakes a review of its performance during the event as part of
internal procedures. Perhaps more importantly however is the need for a multi-agency review
of the operation of the total system, especially involving the interactions between the various
agencies and elements of the total system. There is no consistent national model for these
reviews but common practice includes post-flood debriefs, normally initiated by the state
emergency management agency and involving key agency stakeholders. Following some
events, public meetings are convened to allow people and businesses impacted by the
flooding to provide feedback. Consultants are often used.

In addition to these routine reviews of the operation of the Total Flood Warning System,
major reviews of the operation and performance of the flood warning service may be
undertaken following significant and notable flood episodes. Such reviews may either be part
of a wider review covering all aspects of flood risk management or focussed solely on flood
warning. They are most commonly initiated at the State level and vary in form from reviews
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by independent consultants to full scale public inquiries. Recent examples here are the
Queensland Floods Commission of Inquiry (Queensland Flood Commission Website'") and
the Review of 2010-11 Flood Warnings and Response in Victoria (Victorian Flood Review').

" Queensland Flood Commission website: http://www.floodcommission.gld.gov.au
'2 Victorian Flood Review website: http://www.floodsreview.vic.gov.au
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4 Flood Warning Arrangements in Victoria

4.1 Flood Risk Management and Emergency Management in Victoria

Arrangements for the emergency management of flooding in Victoria are set out in the State
Flood Emergency Plan (February 2012). The plan is available at: State Flood Emergency
Plan™. The plan sets out the roles and responsibilities of agencies and organisations that
have role in planning for, responding to and recovering from a flood event. The roles of the
Bureau of Meteorology are set out in the plan, with the Bureau’s main role to act as the
prediction agency for all Victorian catchments with the exception of Port Phillip and
Westernport catchments for which Melbourne Water is the prediction agency, including
formulating and issuing official forecasts and warnings and contributing to flood education.

Flood warning services in Victoria operate within the context of state and regional policies
and strategies for flood risk and emergency management, as these strategies guide the
actions of state, regional and local agency partners in the overall management of flood risk in
the state. Flood management strategies at the state, regional and local level together with
the roles and responsibilities for the various levels of government in the implementation of
these strategies are summarised at:_Draft Floodplain Management Strategy™. . The Victoria
State Emergency Service (VicSES) is the control agency for floods in Victoria.

The Emergency Management Manual Victoria contains the policy and planning documents
for emergency management in Victoria. It provides details about the roles and responsibilities
of different organisations in the emergency management arrangements that apply in the
state. An on-line version of the manual is available at: Victorian Emergency Management
Manual™.

The specific responsibilities of agencies at each level of government in providing flood
forecasting and warning services in Victoria are summarised below.

4.2 Operating Arrangements

4.21 Flood Monitoring and Prediction

The Bureau of Meteorology (the Bureau) has responsibility for flood monitoring and
prediction with the exception of Port Phillip and Westernport catchments for which Melbourne
Water is responsible. The Bureau is responsible for the dissemination of flood forecasts and
warnings throughout the period of flooding. These forecasts and warnings are disseminated
to State agencies, Catchment Management Authorities, Local Government, Water Authorities
and selected private entities and the media in accordance with the service levels as set out in
the Service Level Specification for Victoria. Flood Watches and Flood Warnings are
published on the Bureau web site along with rainfall and river level data for catchments
covered by the service.

For Port Phillip and Westernport catchments Melbourne Water makes flood predictions and
prepares flood warnings, which are disseminated by arrangement with the Bureau of
Meteorology. The Bureau collects and provides real time rainfall and river level data for all

'3 Victorian State Emergency Services Flood Plan (2012) http://www.ses.vic.qov.au/prepare/em-
planning/em-partners-resources/state-flood-emergency-plan )

" Victorian Department of Environment, Land, Water and Planning Draft Floodplain Management Strategy
http://www.depi.vic.gov.au/water/Floods-and-floodplains/floodplain-management/draft-floodplain-
management-strategy

™ Victorian Justice Department, Office of the Emergency Services Commissioner — Emergency Management
Manual (2012) http://www.justice.vic.gov.au/emanuals/emmv/default.htm
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catchments including Port Phillip and Westernport catchments on the web and formulates
and issues flood watches.

For locations downstream of major storages impacted by storage operations, the storage
operators play a vital role in flood prediction. The arrangements relating to the management
of flooding consequences downstream of dams are described in the attachment to the State
Flood Emergency Plan titled Management of Flooding Downstream of Dams.

All agencies owning and operating rainfall and river level sites used for flood warning
services in Victoria provide the data to the Bureau or allow direct access to sites in near real
time in accordance with details included in data sharing agreements.

4.2.2 Interpretation

The VicSES as the control agency for flood provides a 24 hour flood warning dissemination
service. VicSES interprets Bureau flood warnings and predictions into impacts at the local
level in accordance with local flood intelligence. Incident Control Centres are established in
the region of each flood and are staffed by personnel from Emergency Services, Catchment
Management Authority’s, water authorities, flood specialists and hydrologists and other
relevant representatives as required. These centres are established to manage flood
incidents and will interpret flood predictions using available flood mapping and other forms of
flood intelligence as required, to support the provision of information and advice to
communities.

4.2.3 Establishment of Flood Class Levels

The need to review or establish a new Flood Class Level (FCL) at a locality is identified by
one (or more) of Department of Environment, Land, Water and Planning(DELWP),
Catchment Management Authorities, VicSES, Local Government or the relevant water
authority. The levels are established from local information informed by flood studies and
flood emergency plans as available to best match impacts as per definitions of each
classification. The levels are reviewed by the VicSES and other stakeholders including the
Bureau DELWP, Catchment Management Authorities, Local Government and water
authority as appropriate for feedback. DELWP is responsible for endorsing the new (or
reviewed) Flood Class Level’s, after which they are forwarded to the Bureau for inclusion in
forecast and warning procedures.

4.24 Warning Dissemination

The responsibility for disseminating warnings and related information to the communities at
risk, either at the onset or during periods of flooding, rests in the main with the Bureau,
VicSES and Local Government. The Bureau disseminates flood warnings through its web
pages, the media and direct to emergency agencies such as the Victoria State Emergency
Services, relevant regional authorities (CMA’s and regional water authorities) and councils
(Local Government). Upon the receipt of a watch/warning the Victoria State Emergency
Service disseminates notifications and advice to the emergency services, affected
communities and key support organisations at State, Regional and/or Area of Operations and
Local Levels. The VicSES value adds to Bureau’s Flood Watches/Warnings through Flood
Bulletins by providing a description of possible flood consequences and specific localised
public safety advice actions. Flood Bulletins are distributed to the community through the
media and the Victoria State Emergency Service website. Flood Bulletins are also distributed
to other Emergency Services Organisations. The dissemination is in accordance with agency
responsibilities and specific arrangements established.

For the Port Phillip and Westernport catchments the Bureau communicates flood warnings
based on flood predictions prepared by Melbourne Water. Melbourne Water and other water
authorities have an associated responsibility to provide support and advice in relation to



National Arrangements for Flood Forecasting and Warning

operations of the systems managed by them before and during periods of flooding. While the
responsibility of warning communities downstream of storage operations rest with the
VicSES, arrangements may be established between storage operators and VICSES to alter
these arrangement particularly where response times may be limited.

4.2.5 Generating Flood Response Behaviour

A critical part of any flood warning system is the prompt alerting of the community that
flooding will occur. This alerting must be able to operate at any time and is usually through a
variety of means. The prime responsibility for implementing and operating flood alerting
procedures for communities rests with the VicSES, Local Government and Police. Local
Government has responsibility for actions at local level in order to respond to the flood. The
alerting procedures and actions are contained in the Municipal Flood EPlan (MFEP). In the
Greater Melbourne area Melbourne Water may be able to provide assistance to Local
Government.

Emergency Alert (Emergency Alert Website'®) is the national telephone warning system used
to send voice messages to landlines and text messages to mobile phones within a defined
area, about likely or actual emergencies including floods.

4.2.6 Community Information

Information and support to individuals and communities is available state-wide through the
VicSES Victorian SES - Floodsafe'” and Flood Victoria Website™. Information may also be
on the relevant local government web sites. Advice to individuals on what to do before,
during and after a flood is at: Emergency Management Australia Guide™.

The provision of flood risk information to communities about flooding is vital for people in and
surrounding flood affected areas. This information can be used to support community
education and engagement activities. Flood education and engagement activities are
primarily a VicSES and Local Government responsibility. The Victoria State Emergency
Services prepare, coordinate and deliver awareness, educational materials and programs
regarding flooding — i.e. FloodSafe. Information which is produced in flood warning system
upgrades (e.g. response guidelines, flood level information guides, flood inundation maps
etc.) can be used to improve community awareness.

4.2.7 Consultation and Coordination during Floods

Victoria establish a hierarchy of operational control arrangements during flood emergencies
including a State level centre supported by Regional and more local Incident Control Centres.
During significant severe weather events the Bureau will provide a meteorologist to the State
Control Centre to provide weather-related briefings. Bureau hydrologists provide briefings on
flood related issues to State and Regional emergency management teams. Bureau
hydrologists also liaise on specific flooding issues with emergency management and other
agencies through the regional and/or local incident control centres. There is a significant

level of direct briefings to agency officials during floods.

4.3 Formal Service Levels and Data Provision

' Emergency Alert Website: http://www.emergencyalert.gov.au/

' Victorian State Emergency Service Floodsafe website: http://www.ses.vic.qgov.au/prepare/floodsafe/
'® Flood Victoria website: http:/www.floodvictoria.vic.gov.au/

'® Emergency Management Australia Guide for “What to do before, during and after a flood? (Attorney
Generals Department, 2005, http://www.bom.gov.au/water/floods/document/What todo floods.pdf
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4.3.1 Service Level Specification

The Service Level Specification for Victoria describes the flood forecasting and warning
services and associated target performance levels as provided by the Bureau of Meteorology
in Victoria. This specification can be found here: Victorian Service Level Specification™

4.3.2 Data Sharing Agreements

The Data Sharing Agreements in place or under development for supporting flood
forecasting and warning services in Victoria are between the Bureau of Meteorology and:

1)  Regional Water Monitoring Projects Participants
) Gippsland Ports
) Goulburn Murray Water
4)  Southern Rural Water
) Snowy Hydro
)  East Gippsland Water

4.4 System Maintenance and Support

The arrangements for the ongoing maintenance and support of the data collection networks
are in accordance with responsibilities as set out in the Victorian Water Monitoring Project
Agreements and the Data Sharing Agreements for flood warning data collection. Each Data
Sharing Agreement includes arrangements for emergency callouts for network maintenance
in times of flooding.

The Bureau of Meteorology is responsible for maintaining the currency of the operational
flood forecasting system, including the real-time data ingestion system. This includes
updating the calibration of forecasting models as new data and other information becomes
available and for continuing improvement to the efficiency of operational processes.

4.5 Service Planning and Coordination

The effective operation of the Total Flood Warning System requires that the agencies
involved work smoothly together during floods. The Victorian Government Response to the
2010-11 Victorian Floods Review appointed the Department of Environment, Land, Water
and Planning to take the lead oversight and co-ordination role for the Total Flood Warning
System Services in Victoria. The Victorian Flood Warning Consultative Committee provides a
forum for agency co-operation. The membership includes:

7)  Bureau of Meteorology (Chair and Secretariat)
8)  Department of Environment, Land, Water and Planning
9) Victorian State Emergency Services

10) Municipal Association of Victoria

11) Melbourne Water

12) Catchment Management Authorities

13) Rural Water Authorities (currently represented by Goulburn Murray Water)

?0 Victorian Service Level Specification document:
http://www.bom.gov.au/water/floods/downloads.shiml#service-level-specification-documents
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The Inspector-General for Emergency Management plays a role in providing assurance on
the performance of flood warning systems in Victoria. The Victorian Emergency Management
Reform was announced in December 2012 with a long term 10 year plan. The vision of the
reform is for a sustainable and efficient emergency management system that minimises the
likelihood and consequences of disasters and emergencies on the Victorian community.

The reform will be based on three principles:

14) Community — Emergency management founded on community participation,
resilience and shared responsibility.

15) Collaboration — Efficient governance arrangements that clarify roles and
responsibilities, embed cooperation across agencies, and ensure emergency
management reform is coordinated across the sector; and

16) Capability — An all-hazard agencies approach built on networked arrangements,
greater interoperability and a stronger emphasis on risk mitigation.

Strategic priorities include:

17) Building community resilience and community safety,

18) Streamlining governance arrangements,

19) Establishing clear and effective response and control arrangements,
20) Strengthening emergency management planning processes, and

21) Building capacity and capability of the emergency management sector.
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5

Flood Warning Arrangements in New South Wales

5.1 Flood Risk Management and Emergency Management in New South Wales

Arrangements for the emergency management of flooding in New South Wales are set out in
the New South Wales State Flood Sub Plan (June 2008)*". The plan sets out the emergency
management aspects of prevention, preparation, response and initial recovery arrangements
for flooding and the responsibilities of agencies and organisations with regards to these
functions. The plan designates the New South Wales State Emergency Service (SES) as the
designated Combat Agency for controlling flood operations. The functions of the Bureau of
Meteorology are set out in the plan, with the Bureau’s main role to act as the prediction
agency, including the collection and provision of real time rainfall and river level data,
formulate and issue official forecasts and warnings and contribute to flood education.

The arrangements for managing flood prone land in New South Wales are detailed in the
State Government’s Flood Prone Lands Policy and the Floodplain Development manual
(2005) which covers floodplain management matters gazetted under the Local Government
Act 1993. The management of flood prone land is, primarily, the responsibility of councils,
with specialist technical assistance provided by the New South Wales Government through
the New South Wales Office of Environment and Heritage and the State Emergency Service.
This arrangement includes the establishment of local floodplain risk management
committees through which local community groups and individuals can communicate on
flood risk management issues.

5.2 Operating Arrangements

5.2.1 Flood Monitoring and Prediction

The Bureau of Meteorology has responsibility for flood monitoring and prediction throughout
New South Wales and for the dissemination of flood forecasts and warnings of minor,
moderate or major flooding throughout the period of flooding. These forecasts and warnings
are disseminated primarily to the New South Wales State Emergency Service for further
dissemination and response according to arrangements in the New South Wales State Flood
Sub Plan and the service levels as set out in the Service Level Specification for New South
Wales. Flood Watches and Flood Warnings are published on the Bureau web site along with
rainfall and river level data for catchments covered by the service.

5.2.2 Interpretation

The New South Wales State Emergency Service as the control agency for flood emergencies
in New South Wales provides a 24 hour flood warning dissemination service. As part of this,
the New South Wales State Emergency Service interpret Bureau flood warnings and
predictions into impacts at the local level in accordance with local flood intelligence, and
prepares and disseminates local flood bulletins to those at risk.

5.2.3 Establishment of Flood Class Levels

The need to review or establish a new Flood Class Level at a locality is identified as a
consultative process involving the Bureau of Meteorology, New South Wales State
Emergency Service and local floodplain management committees. The levels are established

" New South Wales State Flood Sub Plan (June 2008)
http://www.emergency.nsw.gov.au/content.php/553.html
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from local information informed by flood studies and flood emergency plans as available to
best match the definitions of each classification. The levels are reviewed by the and other
stakeholders. Once endorsed, the levels are forwarded to the Bureau for inclusion in forecast
and warning procedures.

5.2.4 Warning Dissemination

The New South Wales South Emergency Service has primary responsibility for disseminating
flood warnings in New South Wales. This involves generating and issuing flood bulletins
based on Bureau flood predictions with advice on the local impact of these predictions, which
are disseminated through appropriate coordination arrangements among regional and local
control groups.

5.2.5 Generating Flood Response Behaviour

The prime responsibility for implementing and operating flood alerting procedures for
communities rests with the New South Wales State Emergency Service working in close
cooperation with local councils and other emergency management agencies. The alerting
procedures and actions are contained in the New South Wales State Flood Sub Plan.

Community education about flooding is vital for people in and surrounding flood affected
areas. This education is paramount to the community’s effective response. Responsibility for
education is primarily a responsibility of the New South Wales State Emergency Service and
local floodplain management authorities. Information which is produced in flood warning
system upgrades (e.g. response guidelines, flood level information guides, flood inundation
maps etc.) should be used to improve community awareness.

Emergency Alert (Emergency Alert Website®) is the national telephone warning system used
to send voice messages to landlines and text messages to mobile phones within a defined
area about likely or actual emergencies including floods.

5.2.6 Community Information

Information and support to individuals and communities is available state-wide through: New
South Wales Flood Safe Website®. Advice to individuals on what to do before, during and
after a flood is at: Emergency Management Australia Guide® .

5.2.7 Consultation and Coordination during Floods

The Bureau of Meteorology maintain close contact with the New South Wales State
Emergency Service at all operational levels during floods to assist with interpreting flood
predictions and related flood operational matters.

5.3 Formal Service Levels and Data Provision

*2 Emergency Alert Website: http:/www.emergencyalert.gov.au/

*® New South Wales State Emergency Service Floodsafe website: http://www.floodsafe.com.au/

?* Emergency Management Australia Guide for “What to do before, during and after a flood? (Attorney
Generals Department, 2005, http://www.bom.gov.au/water/floods/document/What todo floods.pdf
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5.3.1 Service Level Specification

The Service Level Specification for New South Wales describes the flood forecasting and
warning services and associated target performance levels as provided by the Bureau of
Meteorology in New South Wales. This specification can be found at: New South Wales
Service Level Specification®

5.3.2 Data Sharing Agreements

The Data Sharing Agreements in place or under development for supporting flood
forecasting and warning services in New South Wales are between the Bureau of
Meteorology and:

. Office of Environment and Heritage for Manly Hydraulics Laboratory data;
. NSW Office Of Water;
. Sydney Catchment Authority, now part of Water NSW as of 1 January 2015

5.4 System Maintenance and Support

The arrangements for the ongoing maintenance and support of the data collection networks
are in accordance with responsibilities as set out in the Data Sharing Agreements for flood
warning data collection. Each Data Sharing Agreement includes arrangements for
emergency callouts for network maintenance in times of flooding.

The Bureau of Meteorology is responsible for maintaining the currency of the operational
flood forecasting system, including the real-time data ingestion system. This includes
updating the calibration of forecasting models as new data and other information becomes
available and for continuing improvement to the efficiency of operational processes.

5.5 Service Planning and Coordination

The effective operation of the Total Flood Warning System requires that the agencies
involved work smoothly together during floods. This requires that the agencies establish and
maintain arrangements outside of flood times and the primary means of achieving such
coordination among agencies involved in the Total Flood Warning System in New South
Wales is the Flood Warning Consultative Committee. Membership of the New South Wales
Flood Warning Consultative Committee is:

. Bureau of Meteorology (Chair and Secretariat)

. New South Wales State Emergency Service

. New South Wales Office of Environment and Heritage

. New South Wales Office of Water

. Sydney Catchment Authority, now part of Water NSW as of 1 January 2015
. Floodplain Management Association

®> New South Wales Service Level Specification document:
http://www.bom.gov.au/water/floods/downloads.shtml#service-level-specification-documents
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6 Flood Warning Arrangements in Queensland

6.1 Flood Risk Management and Emergency Management in Queensland

Under the auspices of the Disaster Management Act [2003[F° (the Act) Queensland Fire and
Emergency Services (QFES) coordinates the emergency and disaster management
arrangements and disaster mitigation programs for Queensland, including those for floods.

EMQ operates within the organisational structure of the Queensland Department of
Community Safety (DCS) and provides the executive advice and support to the State
Disaster Management Group (SDMG).

Aside from its operational responsibilities, the SDMG has the legislative responsibility to
develop the State strategic policy framework to ensure that effective disaster management is
developed and implemented for Queensland, and to prepare the State disaster management
plan.

SDMG also has the responsibility to ensure the establishment of District Disaster and Local
Disaster management groups (DDMG and LDMG) for each district and local government
area across Queensland. Each group is required to develop their disaster management plans
to ensure the coordination of disaster operations and activities.

State Emergency Service (SES) comprise operational units managed under the auspices of
the Local Disaster Management Groups. The SES has the primary role to perform search
and rescue operations during emergencies and to assist communities to prepare, respond
and recover from an event or disaster.

Floodplain management in Queensland (including flood modification, land-use/property
modification, response planning) is primarily a Local Government responsibility.

6.2 Operating Arrangements

6.2.1 Flood Monitoring and Prediction

The Bureau of Meteorology has responsibility for flood monitoring and prediction in
Queensland and for the dissemination of flood forecasts and warnings. These forecasts and
warnings are disseminated to State, District and Local Disaster Coordination Centres and the
media in accordance with the service levels as set out in the Service Level Specification for
Queensland.

Flood Watches?” and Flood Warnings are published on the Bureau web site along with
rainfall and river level data for catchments and river basins covered by the service.

6.2.2 Interpretation

The interpretation of Bureau flood warnings and predictions into local impacts is a function
undertaken by the State Disaster Coordinate Centre (SDCC) and the Local Disaster
Management Group. Under the Act, local disaster management plans must ensure the
community is aware of ways of mitigating the adverse effects of a hazardous event, and
preparing for, responding to and recovering from a disaster.

?® The Queensland State Government — Emergency Management Act 2003:
http://www.disaster.gld.gov.au/About Disaster Management/DM Act.html
27 Flood Watches were not provided in Queensland prior to 2014.
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6.2.3 Establishment of Flood Class Levels

The establishment of flood class levels primarily rests with local government, with an annual
review coordinated by the Bureau.

QFES, Local Government Association of Queensland (LGAQ), Department of Natural
Resources and Mines (DNRM) and the Bureau are working together to establish guidelines
consistent with the State strategic policy framework to assist local government to
appropriately review flood class levels. The guidelines will include a process to evaluate local
government recommendations.

6.2.4 Warning Dissemination

Flood Warnings are disseminated en masse to the following agencies having emergency
management responsibilities in Queensland;

. Australian Army

. Australian Red Cross QLD

. Emergency Management organisations (QFES, SES)
. Local Councils

. Local Government Association of Queensland

. Queensland Police Service

] Royal Australian Air Force

. State and Federal Government Departments (Department of Defence, Transport and
Main Roads)

Flood Warnings are published on the Bureau web site along with rainfall and river level data
for catchments covered by the service.

6.2.5 Generating Flood Response Behaviour

Under Section 30 of the Act, the Local Disaster Management Group and Queensland Police
have the lead combat role for disaster operations within their jurisdiction consistent with their
disaster management and operation plans.

Emergency Alert (Emergency Alert Website®) is the national telephone warning system used
to send voice messages to landlines and text messages to mobile phones within a definable
polygon area about likely or actual emergencies, including floods. Queensland Fire and
Emergency Services (QFES) have the operational responsibility for activating and
disseminating Emergency Alert messages in Queensland, managed in association with
Telstra.

6.2.6 Community Information

Information and support to individuals and communities is available state-wide through:
Emergency Management Queensland Publications® Advice to individuals on what to do
before, during and after a flood is at: Emergency Management Australia Guide™ .

*8 Emergency Alert Website: http:/www.emergencyalert.gov.au/

29 EMQ list of publications: http:/www.emergency.qld.gov.au/emag/css/publications.asp

% Emergency Management Australia Guide for “What to do before, during and after a flood? (Attorney
Generals Department, 2005, http://www.bom.gov.au/water/floods/document/What todo floods.pdf
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6.2.7 Coordination and Consultation during Floods

Coordination and consultation among agencies responsible for emergency management
during flood operations in Queensland is achieved through a hierarchy of disaster
coordination centres at the local, district and state levels which are activated as the need
arises to coordinate resources, information and to provide support. The Bureau of
Meteorology maintains close and regular contact with these centres during flood operations.

6.3 Formal Agreements for Service Levels and Data Provision

6.3.1 Service Level Specification

The Service Level Specification for Queensland describes the flood forecasting and warning
services and associated target performance levels as provided by the Bureau of Meteorology
in Queensland. This specification can be found at: Queensland Service Level Specification® .

6.3.2 Data Sharing Agreements

The Data Sharing Agreements in place or under development for supporting flood
forecasting and warning services in Queensland are between the Bureau of Meteorology
and:

. Sunwater;

. Department of Natural Resources and Mines (DNRM);

. Department of Science, Information Technology, Innovation and the Arts (DSITIA)
. Seqwater;

. Department of Transport and Main Roads (specifically Queensland Rail)

6.4 System Maintenance and Support

The arrangements for the ongoing maintenance and support of the data collection networks
are in accordance with responsibilities as set out in the Data Sharing Agreements for flood
warning data collection. Each Data Sharing Agreement includes best endeavour
arrangements for emergency callouts by the data provider for network maintenance in times
of flooding.

The Bureau of Meteorology is responsible for maintaining the currency of the operational
flood forecasting system, including the real-time data ingestion system. This includes
updating the calibration of forecasting models as new data and other information becomes
available and for continuing improvement to the efficiency of operational processes.

6.5 Service Planning and Coordination

The effective operation of the Total Flood Warning System requires that the agencies
involved work smoothly together during floods. This requires that the agencies establish and
maintain arrangements outside of flood times and the primary means of achieving such
coordination among agencies involved in the Total Flood Warning System in Queensland is
the Flood Warning Consultative Committee. Membership of the Queensland Flood Warning
Consultative Committee is:

*" Queensland Service Level Specification document:
http://www.bom.gov.au/water/floods/downloads.shtml#service-level-specification-documents
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Bureau of Meteorology (Chair and Secretariat)

Department of Community Safety & Emergency Management Queensland
Department of Natural Resources and Mines (DNRM)

Department of Energy and Water Supply (DEWS)

Department of Local Government, Community Recovery and Resilience (DLGCRR)
Department of State Development, Infrastructure and Planning (DSDIP)

Local Government Association of Queensland (LGAQ)

Brisbane City Council (BCC)

Queensland Reconstruction Authority (QRA)

Queensland Bulk Water Supply Authority (Seqwater)

Sunwater
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7 Flood Warning Arrangements in the Northern Territory

7.1 Flood Risk Management and Emergency Management in the Northern
Territory

Flood warning services in the Northern Territory operate within the context of Territory
policies and strategies for flood risk and emergency management, as these strategies guide
the actions of Territory agency partners in the overall management of flood risk in the
Northern Territory. The Northern Territory Department of Land Resource Management
(DLRM) is responsible for flood risk management related to land use planning in the Northern
Territory. The Northern Territory Emergency Service is responsible for flood risk
management related to flood response and emergency preparations.

The specific responsibilities of agencies in the Northern Territory in providing flood
forecasting and warning services are summarised below.

7.2 Operating Arrangements

7.2.1 Flood Monitoring and Prediction

The Bureau of Meteorology has responsibility for flood monitoring and prediction for areas of
the Northern Territory as outlined in the Service Level Specification for the Northern Territory.
The Bureau is responsible for the dissemination of flood forecasts and warnings of minor,
moderate or major flooding throughout the period of flooding for the specified forecast
locations in the Service Level Specification for the Northern Territory. These forecasts and
warnings are disseminated to the Northern Territory Emergency Service, the Police, the
Department of Land Resource Management and the media in accordance with the service
levels as set out in the Service Level Specification for the Northern Territory. Flood Watches
and Warnings are published on the Bureau web site along with rainfall and river level data for
catchments covered by the service.

7.2.2 Interpretation

The Northern Territory Emergency Service and the Northern Territory Police interpret Bureau
flood warnings and predictions into impacts at the local level in accordance with local flood
intelligence.

7.2.3 Establishment of Flood Class Levels

The need to review or establish a new Flood Class Level at a locality is identified by
consultation between the Bureau of Meteorology, the Northern Territory Emergency Service,
Police, the Department of Land Resource Management and local authorities. The levels are
established from local information informed by flood studies and flood emergency plans as
available to best match the definitions of each classification. The levels are reviewed by the
Northern Territory Flood Warning Consultative Committee (FWCC) and then provided to the
Bureau (and other agencies) for inclusion in forecast and warning procedures.

7.2.4 Warning Dissemination

The responsibility for disseminating warnings and related information to the communities at
risk at the onset or during periods of flooding rests in the main with the Bureau of
Meteorology, the Northern Territory Emergency Service and Police. The Bureau disseminate
flood warnings through it's web pages, the media and direct to the Northern Territory
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Emergency Service and Police. These agencies in turn disseminate warning information
(Bureau and some local interpretation as available) further at the local community level. The
dissemination is in accordance with agency responsibilities and specific local arrangements
in emergency management plans.

7.2.5 Generating Flood Response Behaviour

The prime responsibility for implementing and operating flood response procedures for
communities rests with the Northern Territory Emergency Service and, where appropriate,
Police and local authorities.

Community education about flooding is vital for people in and surrounding flood affected
areas and is primarily the responsibility of the Northern Territory Emergency Service.

Emergency Alert (Emergency Alert Website®) is the national telephone warning system used
to send voice messages to landlines and text messages to mobile phones within a defined
area about likely or actual emergencies including floods.

7.2.6 Community Information

Information and support to individuals and communities is available at: Northern Territory
Emergency Service - Floods® . Advice to individuals on what to do before, during and after a
flood is at: Emergency Management Australia Guide™ .

7.2.7 Coordination and Consultation during Floods

The Bureau of Meteorology maintains close contact with the Northern Territory Emergency
Service and the Regional Controller in the lead up to and during flood events. Liaison with
Police personnel responding to floods may also occur during flood events.

For larger or widespread events the Northern Territory Counter Disaster Council may
organise meetings with the Northern Territory Government agencies responsible for relevant
aspects of the local Flood Response Plans to coordinate community response to the flood.
The Bureau of Meteorology will attend these meetings either in person or by telephone when
requested by the Regional Controller (subject to operational availability).

7.3 Formal Service Levels and Data Provision

7.3.1 Service Level Specification

The Service Level Specification for the Northern Territory describes the flood forecasting and
warning services and associated target performance levels as provided by the Bureau of

%2 Emergency Alert Website: http:/www.emergencyalert.gov.au/

% Northern Territory Emergency Service Floods website: http:/www.pfes.nt.gov.au/Emergency-
Service/Public-safety-advice/Floods.aspx

* Emergency Management Australia Guide for “What to do before, during and after a flood? (Attorney
Generals Department, 2005, http://www.bom.gov.au/water/floods/document/What todo floods.pdf
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Meteorology in the Northern Territory. This specification can be found at: Northern Territory
Service Level Specification®

7.3.2 Data Sharing Agreements

A Data Sharing Agreement for supporting flood forecasting and warning services in the
Northern Territory is under development between the Bureau of Meteorology and:

. Northern Territory Department of Land Resource Management

7.4 System Maintenance and Support

The arrangements for the ongoing maintenance and support of the data collection networks
are in accordance with responsibilities as set out in the Data Sharing Agreement for flood
warning data collection. The Data Sharing Agreement includes arrangements for emergency
callouts for network maintenance in times of flooding.

The Bureau of Meteorology is responsible for maintaining the currency of the operational
flood forecasting system, including the real-time data ingestion system. This includes
updating the calibration of forecasting models as new data and other information becomes
available and for continuing improvement to the efficiency of operational processes.

7.5 Service Planning and Coordination

The effective operation of the Total Flood Warning System requires that the agencies
involved work smoothly together during floods. This requires that the agencies establish and
maintain arrangements outside of flood times and the primary means of achieving such
coordination among agencies involved in the Total Flood Warning System in the Northern
Territory is the Flood Warning Consultative Committee (NTFWCC). Membership of the
Committee is:

. Bureau of Meteorology (Chair and Secretariat)

. Northern Territory Emergency Service

. Northern Territory Department of Land Resource Management
. Local Government Association of Northern Territory

. Northern Territory Department of the Chief Minister (Security and Emergency
Recovery)

% Northern Territory Service Level Specification document:
http://www.bom.gov.au/water/floods/downloads.shtml#service-level-specification-documents
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8 Flood Warning Arrangements in Western Australia

8.1 Flood Risk Management and Emergency Management in Western Australia

The Department of Water is responsible for the development of a floodplain management
strategy for Western Australia and the Department of Fire and Emergency Services (DFES)
is designated as Hazard Management Agency (HMA) for flood within Western Australia
(Emergency Management Regulations 2006). Planning for flood emergencies is undertaken
in compliance with the Emergency Management Act 2005. WESTPLAN-FLOOD (FESA -
State Emergency Plan for Flood*) details the emergency management arrangements for
potential or actual floods in Western Australia. This includes details of the roles and
responsibilities of participating organisations in managing floods in Western Australia.

8.2 Operating Arrangements

8.2.1 Flood Monitoring and Prediction

The Bureau of Meteorology has responsibility for flood monitoring and prediction in Western
Australia. This includes the dissemination of flood forecasts and warnings of minor, moderate
or major flooding throughout the period of flooding. These forecasts and warnings are
disseminated to State and Local agencies and the media in accordance with the service
levels as set out in the Service Level Specification for Western Australia. Flood Watches and
Flood Warnings are published on the Bureau web site along with rainfall and river level data
for catchments covered by the service.

8.2.2 Interpretation

Bureau flood forecasts and warnings are issued to response agencies, in particular to the
Department of Fire and Emergency Services and local councils. These agencies are
responsible for further interpretation of Bureau flood predictions into local impacts. This
interpretation is aided by local flood intelligence including available flood mapping where
available. Main Roads Western Australia provides advice in particular on potential flooding
impacts on the road system, including advice on alternate routes when major routes have
been cut by flooding. The Department of Water assist with local interpretation of flood
impacts and may undertake flood modelling for this purpose.

8.2.3 Establishment of Flood Class Levels

The Bureau of Meteorology collaborates with local councils, Department for Water and the
Department of Fire and Emergency Services in the establishment of flood class levels.

8.2.4 Warning Dissemination

The Bureau of Meteorology prepares and disseminates Flood Watch and Flood Warning
messages from the Flood Warning Centre. The Department of Fire and Emergency Services
assists with the dissemination of Flood Watch and Flood Warning information and flood
advice to the community; further assisted by Western Australia Police.

% FESA State Emergency Management Plan for Floods (WESTPLAN) (2010):
https://extranet.fesa.wa.gov.au/sites/emwa/Lists/StateEmergencyManagementDocumentLibrary/State%20E
M%20Plans/Hazard%20Plans/Westplan%20Flood.pdf
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8.2.5 Generating Flood Response Behaviour

The prime responsibility for implementing and operating flood alerting procedures for
communities rests with the Department of Fire and Emergency Services and Western
Australia Police. Police (and local authorities where appropriate) assist in facilitating
appropriate response actions at the local level.

The Department of Fire and Emergency Services, in cooperation with other agencies,
provide communities with flood risk awareness, information and education.

Emergency Alert (Emergency Alert Website®) is the national telephone warning system used
to send voice messages to landlines and text messages to mobile phones within a defined
area about likely or actual emergencies including floods.

8.2.6 Community Information

Information and support to individuals and communities is available state-wide at: DFES -
Flood Website®. Advice to individuals on what to do before, during and after a flood is at:
Emergency Management Australia Guide™ .

8.2.7 Coordination and Consultation during Floods

In order to assist flood forecasting, the Bureau of Meteorology Flood Warning Centre may
consult with the Flood Warning Operational Group (FWOG) members or activate the FWOG
as it deems appropriate. The roles and responsibilities of the FWOG is outlined in the
WESTPLAN — FLOOD document and is comprised of the following representatives

. Bureau of Meteorology (Chair);

. Main Roads Western Australia;

. Department of Water

. Water Corporation; and

. Other agencies selected by the Chair.

The composition of the FWOG can be varied depending on the nature of the event, technical
expertise requirements and resource needs. The duration of FWOG meetings will vary with
the level and immediacy of the emergency and the requirements of DFES. Agencies may be
requested to provide personnel to cover multiple shifts within the constraints of each
agency’s available resources and commitments.

8.3 Formal Service Levels and Data Provision

8.3.1 Service Level Specification

The Service Level Specification for Western Australia describes the flood forecasting and
warning services and associated target performance levels as provided by the Bureau of

¥ Emergency Alert Website: http:/www.emergencyalert.gov.au/

% DFES Flood Website: http://www.dfes.wa.gov.au/safetyinformation/flood/Pages/default.aspx

% Emergency Management Australia Guide for “What to do before, during and after a flood? (Attorney
Generals Department, 2005, http://www.bom.gov.au/water/floods/document/What todo floods.pdf
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Meteorology in Western Australia. This specification can be found at: Western Australia
Service Level Specification®

8.3.2 Data Sharing Agreements

The Data Sharing Agreements in place or under development for supporting flood
forecasting and warning services in Western Australia are between the Bureau of
Meteorology and:

. Department of Water

. BHP Billiton

. Rio Tinto

. Department of Environment and Conservation (DEC)
. Department of Agriculture and Food

8.4 System Maintenance and Support

The arrangements for the ongoing maintenance and support of the data collection networks
are in accordance with responsibilities as set out in the Data Sharing Agreement’s for flood
warning data collection. Each Data Sharing Agreement includes arrangements for
emergency callouts for network maintenance in times of flooding.

The Bureau of Meteorology is responsible for maintaining the currency of the operational
flood forecasting system, including the real-time data ingestion system. This includes
updating the calibration of forecasting models as new data and other information becomes
available and for continuing improvement to the efficiency of operational processes.

8.5 Service Planning and Coordination

The effective operation of the Total Flood Warning System requires that the agencies
involved work smoothly together during floods. This requires that the agencies establish and
maintain arrangements outside of flood times and the primary means of achieving such
coordination among agencies involved in the Total Flood Warning System in Western
Australia is the Flood Warning Consultative Committee. Membership of the Western
Australia Flood Warning Consultative Committee is:

. Bureau of Meteorology (Chair and Secretariat)

. Department of Fire and Emergency Services

. Department of Water

. Western Australia Local Government Association
. Main Roads Western Australia

. Water Corporation of Western Australia

. Landgate (Remote Sensing Group)

. Department of Housing (Aboriginal Housing)

“0 Western Australia Service Level Specification document:
http://www.bom.gov.au/water/floods/downloads.shtml#service-level-specification-documents
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9 Flood Warning Arrangements in South Australia

9.1 Flood Risk Management and Emergency Management in South Australia

Flood warning services in South Australia operate within the context of state and regional
policies and strategies for flood risk and emergency management. These strategies guide
the actions of state, regional and local agency partners in the overall management of flood
risk and flood events in the state. All emergency management arrangements in South
Australia are governed by the Emergency Management Act (2004). Relevant authorities,
responsibilities and mechanisms are set out in the State Emergency Management Plan. This
includes the appointment of a Hazard Leader as the agency to undertake a leadership role
for the planning of emergency management activities pertaining to the prevention of,
preparedness for, response to and recovery from the designated hazard. The Hazard Leader
for flood is the Department of Environment, Water and Natural Resources (DEWNR).

The specific responsibilities of agencies at each level of government in providing flood
forecasting and warning services in South Australia are summarised below.

9.2 Operating Arrangements

9.2.1 Flood Monitoring and Prediction

The Bureau of Meteorology has responsibility for flood monitoring and prediction in South
Australia. This includes the dissemination of flood forecasts and warnings of minor, moderate
or major flooding throughout the period of flooding. These forecasts and warnings are
disseminated to State and Local agencies and the media in accordance with the service
levels as set out in the Service Level Specification for South Australia. Flood Watches and
Flood Warnings are published on the Bureau web site along with rainfall and river level data
for catchments covered by the service.

9.2.2 Interpretation

Bureau flood forecasts and warnings are issued to South Australian State Emergency
Service (SASES) as the control agency and to response agencies including South Australia
Police (SAPOL), South Australian Country Fire Service (SACFS) and local councils. These
agencies may provide further interpretation of Bureau flood predictions into local impacts.
This interpretation is aided by local flood intelligence including available flood mapping.

9.2.3 Establishment of Flood Class Levels

The need to review or establish a new Flood Class Level at a locality may be identified by the
Bureau of Meteorology, South Australian State Emergency Service, a local council or a State
agency. The levels are established from local information informed by flood studies and flood
emergency plans as available to best match the definitions of each classification. The levels
are submitted to the South Australian Flood Warning Consultative Committee for final
endorsement and then submitted to the Bureau (and other agencies) for inclusion in forecast
and warning procedures.

9.2.4 Warning Dissemination

The Bureau is the responsible agency for the issuing of warnings and information, relating to
the onset and progress of flood events, directly to South Australian State Emergency
Service, South Australian Police, the Department of Environment, Water and Natural
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Resources (DEWNR as Flood Hazard Leader), South Australian Water Corporation and local
government authorities. It is the responsibility of the State Emergency Service and South
Australia Police to immediately pass the information to their relevant Regional and Local
Service Area commanders and officers and others as deemed appropriate.

The Bureau is also the issuing authority for Flood Watch and Flood Warning products to the
general public and the media.

9.2.5 Generating Flood Response Behaviour

The prime responsibility for implementing and operating flood alerting procedures for the
South Australian communities rests with the South Australian State Emergency Service and
the South Australian Police. Emergency Alert (Emergency Alert Website*') is the national
telephone warning system available to agencies with roles in emergency services. It is used
to send voice messages to landlines and text messages to mobile phones within a defined
area about likely or actual emergencies including floods.

Community education about flooding is vital for people in and surrounding flood affected
areas. This education is paramount to the community’s effective response. Responsibility for
education is primarily a Local Government and South Australian State Emergency Service
responsibility. In South Australia the South Australian State Emergency Service has
established the Flood Safe program in concert with State and Local Government. The
program is funded by the Department of Environment, Water and Natural Resources, the
Adelaide & Mount Lofty Ranges Natural Resources Management Board and many local
councils. The program utilises State Emergency Service volunteers to raise awareness of
flood risk and management.

9.2.6 Community Information

Information and support to individuals and communities is available state-wide through the
South Australian State Emergency Service - Flood Information*?. Advice to individuals on
what to do before, during and after a flood is at: Emergency Management Australia Guide® .

9.2.7 Coordination and Consultation during Floods

The Control Agency for floods in South Australia is the State Emergency Service. Their role
is to take control of a flood incident and assume responsibility for tasking other organisations
in accordance with the needs of the situation.

The South Australian State Emergency Service and South Australia Police maintain regular
contact with the Bureau following the issuing of a Flood Watch or Flood Warning. Continuing
liaison is aimed at ensuring that flood information is available for application by these
organisations and other agencies (e.g. Country Fire Service, Department of Environment,
Water and Natural Resources, Department of Planning, Transport and Infrastructure etc.).

*" Emergency Alert Website: http:/www.emergencyalert.gov.au/

“2 South Australian State Emergency Service — Flood Information:
http://www.ses.sa.gov.au/site/community safety/floodsafe/flood information.jsp

*® Emergency Management Australia Guide for “What to do before, during and after a flood? (Attorney
Generals Department, 2005, http://www.bom.gov.au/water/floods/document/What todo floods.pdf
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9.3 Formal Agreements for Service Levels and Data Provision

9.3.1 Service Level Specification

The Service Level Specification for South Australia describes the flood forecasting and
warning services and associated target performance levels as provided by the Bureau of
Meteorology in South Australia. This specification has been formally agreed between the
Bureau and other stakeholders as represented by the Flood Warning Consultative
Committee and can be found at: South Australia Service Level Specification*

9.3.2 Data Sharing Agreements

The Data Sharing Agreements in place or under development for supporting flood
forecasting and warning services in SA are between the Bureau of Meteorology and:

. South Australian Water Corporation
. Department of Environment, Water and Natural Resources (DEWNR)

9.4 System Maintenance and Support

The arrangements for the ongoing maintenance and support of the data collection networks
are in accordance with responsibilities as set out in the Data Sharing Agreement’s for flood
warning data collection. Each Data Sharing Agreement includes arrangements for
emergency callouts for network maintenance in times of flooding.

The Bureau of Meteorology is responsible for maintaining the currency of the operational
flood forecasting system, including the real-time data ingestion system. This includes
updating the calibration of forecasting models as new data and other information becomes
available and for continuing improvement to the efficiency of operational processes.

9.5 Service Planning and Coordination

The effective operation of the Total Flood Warning System requires that the agencies involved
work smoothly together during floods. This requires that the agencies establish and maintain
arrangements outside of flood times and a primary means of achieving such coordination
among agencies involved in the Total Flood Warning System in South Australia is the Flood
Warning Consultative Committee. Membership of the South Australian Flood Warning
Consultative Committee is:

. Bureau of Meteorology (Chair and Secretariat)
. South Australian State Emergency Service
. South Australia Police

J Department of Environment, Water and Natural Resources (DEWNR) including the
Flood Hazard Leader

. South Australian Water Corporation
. Department of Planning, Transport and Infrastructure
. Adelaide and Mt Lofty Ranges Natural Resources Management Board

) Local Government Association

*“ South Australia Service Level Specification document:
http://www.bom.gov.au/water/floods/downloads.shtml#service-level-specification-documents
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. South Australian Fire and Emergency Services Commission (SAFECOM)

The Flood Hazard Leader has strategic responsibility for flood risk management in South
Australia. The South Australian emergency management arrangements identify the
Department of Environment, Water and Natural Resources (DEWNR) as the Flood Hazard
Leader. The Flood Hazard Leader is responsible for the South Australian Flood Hazard Plan
and reports to the Mitigation Advisory Group. The Flood Hazard Leader may establish
subcommittees or working groups to advise on particular aspects of flood hazard planning.
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10 Flood Warning Arrangements in Tasmania

10.1 Flood Risk Management and Emergency Management in Tasmania

Flood warning services in Tasmania operate within the context of state and regional policies
and strategies for flood risk and emergency management, as these strategies guide the
actions of State, regional and local agency partners in the overall management of flood risk
in the State. The State Emergency Service Tasmania is currently working on producing the
Tasmanian Flood Warning Plan. This document will outline the emergency management
arrangements when dealing with a flood emergency.

The specific responsibilities of agencies at each level of government in providing flood
forecasting and warning services in Tasmania are summarised below.

10.2 Operating Arrangements

10.2.1 Flood Monitoring and Prediction

The Bureau of Meteorology has responsibility for flood monitoring and prediction throughout
Tasmania and for the dissemination of flood forecasts and warnings of minor, moderate or
major flooding throughout the period of flooding. These forecasts and warnings are
disseminated to State and local agencies and the media in accordance with the service
levels as set out in the Service Level Specification for Tasmania. Flood Watches and Flood
Warnings are published on the Bureau web site along with rainfall and river level data for
catchments covered by the service. In Tasmania, the Bureau also issues River and Rain
Alerts to selected local stakeholders when river and rainfall conditions exceed agreed
threshold levels on behalf of State Emergency Services Tasmania.

The Bureau undertakes its prediction activities in close coordination with Hydro Tasmania in
their role in operating the Tasmanian hydro-power system.

10.2.2 Interpretation

The State Emergency Service Tasmania as the control agency for flood emergencies
interprets Bureau flood warnings and predicts impacts at the local level in accordance with
local flood intelligence. State legislation requires local government to develop Emergency
Management Plans. This includes the development of flood maps and plans and standard
operating procedures during floods.

10.2.3 Establishment of Flood Class Levels

The need to review or establish a new Flood Class Level at a locality is identified by
consultation between the Bureau of Meteorology, State Emergency Service Tasmania, Local
Councils and the Department of Primary Industries, Parks, Water and Environment. The
levels are established from local information informed by flood studies and flood emergency
plans as available to best match the definitions of each classification. The levels are
submitted to the Tasmania Flood Warning Consultative Committee for final endorsement and
then submitted to the Bureau (and other agencies) for inclusion in forecast and warning
procedures.

10.2.4 Warning Dissemination

The responsibility for disseminating warnings and related information to the communities at
risk at the onset or during periods of flooding rests in the main with the Bureau of
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Meteorology and State Emergency Service Tasmania. The Bureau disseminate flood
warnings through its web site, the media and direct to emergency agencies. These agencies
further disseminate Bureau warnings to Local Government and relevant regional authorities
for more localised interpretation and dissemination in their community in accordance with
agency responsibilities and specific local arrangements in the respective local flood plans.

10.2.5 Generating Flood Response Behaviour

A critical part of any flood warning system is the prompt alerting of the community that
flooding will occur. This alerting must be able to operate at any time and is usually through a
variety of means. The prime responsibility for implementing and operating flood alerting
procedures for communities rests with Local Government and State Emergency Service
Tasmania. Local Government has responsibility for actions at a local level in order to
respond to the flood.

Community education about flooding is vital for people in and surrounding flood affected
areas. This education is paramount to the community’s effective response. Responsibility for
education is primarily a Local Government and State Emergency Service Tasmania
responsibility. The Tasmania Flood Warning Consultative Committee provides assistance
where required.

Emergency Alert (Emergency Alert Website®) is the national telephone warning system used
to send voice messages to landlines and text messages to mobile phones within a defined
area about likely or actual emergencies including floods.

10.2.6 Community Information

Information and support to individuals and communities is available state-wide through State
Emergency Service Tasmania at: Tasmanian State Emergency Service - Floodsafe®.
Advice to individuals on what to do before, during and after a flood is at: Emergency
Management Australia Guide®.

A summary of the history of flooding in Tasmania is available at Tasmanian Flood History*

10.2.7 Coordination and Consultation during Floods

The Bureau of Meteorology maintains close contact with the State Emergency Service
Tasmania at all operational levels during floods to assist with interpreting flood predictions
and related flood operational matters. The Bureau of Meteorology maintains regular contact
with Launceston City Council, Northern Midlands Council and Huon Valley Council during
flood operations. The Bureau of Meteorology also coordinates closely with Hydro Tasmania
in their role in operating the Tasmanian hydro-power system during flood operations.

“* Emergency Alert Website: http:/www.emergencyalert.gov.au/

*¢ Tasmanian State Emergency Service Floodsafe website:
http://www.ses.tas.gov.au/h/em/awareness/flood/

*” Emergency Management Australia Guide for “What to do before, during and after a flood? (Attorney
Generals Department, 2005, http://www.bom.gov.au/water/floods/document/What todo floods.pdf

*® Tasmanian Flood History website: http://www.bom.gov.au/tas/flood/flood history/flood _history.shtml
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10.3 Formal Service Levels and Data Provision

10.3.1 Service Level Specification

The Service Level Specification for Tasmania describes the flood forecasting and warning
services and associated target performance levels as provided by the Bureau of Meteorology
in Tasmania. This specification can be found at: Tasmania Service Level Specification®

10.3.2 Data Sharing Agreements (DSA’s)

The Data Sharing Agreements in place or under development for supporting flood
forecasting and warning services in Tasmania are between the Bureau of Meteorology and:

. Hydro Tasmania;
] Department of Primary Industries, Parks, Water and Environment;
. CSIRO

10.4 System Maintenance and Support

The arrangements for the ongoing maintenance and support of the data collection networks
are in accordance with responsibilities as set out in the Data Sharing Agreements for flood
warning data collection. Each Data Sharing Agreement includes arrangements for
emergency callouts for network maintenance in times of flooding.

The Bureau of Meteorology is responsible for maintaining the currency of the operational
flood forecasting system, including the real-time data ingestion system. This includes
updating the calibration of forecasting models as new data and other information becomes
available and for continuing improvement to the efficiency of operational processes.

10.5 Service Planning and Coordination

The effective operation of the Total Flood Warning System requires that the agencies
involved work smoothly together during floods. This requires that the agencies establish and
maintain arrangements outside of flood times and the primary means of achieving such
coordination among agencies involved in the Total Flood Warning System in Tasmania is the
Flood Warning Consultative Committee. Membership of the Tasmania Flood Warning
Consultative Committee is:

. Bureau of Meteorology (Chair and Secretariat)

. State Emergency Service Tasmania

. Tasmanian Farmers and Graziers Association (TFGA)

. Hydro Tasmania (Hydro Tas)

. Department of Primary Industries, Parks, Water and Environment (DPIPWE)
. Launceston City Council

. Northern Midlands Council

. Huon Valley Council

. Local Government Association of Tasmania (LGAT)

*® Tasmanian Service Level Specification document
http://www.bom.gov.au/water/floods/downloads.shtml#service-level-specification-documents
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Establishing New and Improved Systems

Initiatives for new or improved flood warning systems and services can come about in several
ways including;

. routine reviews of the operation of the Total Flood Warning System;
. initiatives from the local level such as flood risk studies; or
. as an outcome of post-event reviews following a significant flooding episode.

The initiatives can be in the form of an improvement to an existing system in order to improve
the quality of an existing service (e.g. enhancing the existing real-time data collection
network); adding new forecast locations to an existing system; or establishing a completely
new service.

Arrangements for establishing new and/or improved flood warning systems and services
need to ensure that:

. The service requirement is clearly established and the solution proposed includes
appropriate consideration of all elements of the Total Flood Warning System to ensure
any investment will be effective.

. The requirement is fully costed including the initial investment costs and ongoing
support and maintenance costs.

. The relative priority of the requirement is established.

11.1 Coordination of Requirements

In some jurisdictions there are now State government committees or agencies who have the
lead role of prioritising investment in new networks or systems. Proponents of new or
improved systems can also seek the advice of agencies represented on the relevant Flood
Warning Consultative Committee, especially the Bureau of Meteorology, in order to ensure
service requirements are properly specified, for advice on the elements of the Total Flood
Warning System that need consideration, and for technical advice on potential solutions and
costing.

11.2 Establishing Priorities

Priorities should ideally be established on the basis of the cost effectiveness of the proposed
investment in reducing the overall flood risk exposure within the jurisdiction. Recent work
through the Risk Assessment Management & Mitigation Subcommittee (RAMMS) group
under the Australian-New Zealand Emergency Management Committee (ANZEMC) in
developing national standards for risk analysis across all natural hazards is relevant here.
This work is encouraging an all-hazards approach to this analysis such that jurisdictions are
able to rank investments in mitigation measures across all hazards; not just flooding. The
Australian Government provides funding to each jurisdiction under the Natural Disaster
Resilience Program with jurisdictions able to establish their own priority for investment. The
systematic availability of national flood risk information through the National Flood Risk
Information Portal (NFRIP Section 12.4) will also assist with providing the nationally
consistent data base of flood risk information to contribute to the assessment of priorities.
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11.3 Funding Programs
11.3.1 Natural Disaster Resilience Program

The funding for new and improved flood warning services comes within the scope of the
Australian Government National Partnership Agreement for Natural Disaster Resilience
Program. The details of this program can be found at National Partnership Agreement for
NDRP®. This program provides funding to the states and territories to enhance the resilience
of communities against the impact of natural disasters. It aims to allow states and territories
to effectively meet the requirements of threatened local communities to enhance their
resilience to any natural disaster in the context of their overall risk priorities.

Funding for projects is prioritised by states and territories in the context of their natural
disaster risk priorities. This recognises that different jurisdictions have different priorities and
that these may change over time. Funding is provided on a shared arrangement and funds
for flood mitigation (including flood warning) competes with funding for other natural hazards
(bushfire, etc). Priorities are set by state and territory committees, which are encouraged to
use risk measurement and assessment methodologies developed through the Risk
Assessment Management & Mitigation Subcommittee (RAMMS) group as mentioned above
in their evaluation of proposals.

The committees may seek input from the Flood Warning Consultative Committee (or the
Bureau) for guidance on priorities in the case of flood warning proposals. Requests for
funding need to include all costs associated with the new (or upgraded) service including the
full costs to establish and to operate the service.

11.3.2 State and Territory Funding Programs

Each state and territory has some form of ongoing program for funding flood mitigation
projects, which can include flood warning investments. Arrangements for these vary across
the jurisdictions and can involve a shared contribution with local government. Establishing
priorities for these investments is normally done within the context of the state flood risk
management strategy and may involve consideration of more locally-based issues and
political exigencies. Coordinating these flood warning projects through the Flood Warning
Consultative Committee can help ensure the project is consistent with other related projects
and that appropriate consideration is given to its implementation and operation within the
Total Flood Warning System.

11.3.3 One-off Funding Through Major Initiatives

Significant injections of funding can be provided either after significant flooding or a major
review exercise. These initiatives can come with their own arrangements. To ensure the
sustainability and effectiveness of the initiative it is important that these arrangements
include consideration of how the investment is made across all elements of the Total Flood
Warning System to ensure effectiveness and that funding for the long term operation of any
new capability is included. It is recommended that these opportunities be focussed through
the Flood Warning Consultative Committee so that the necessary coordination across all
stakeholders can be achieved such that resources are used most effectively and efficiently.

% National Partnership Agreement for the National Disaster Resilience Program: http:/www.em.gov.au/npa
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12 National Coordination and Policy
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The peak coordinating body on emergency management issues is the Law, Crime and
Community Safety Council (LCCSC). It has membership comprising the ministers from the
Commonwealth, and each state and territory and New Zealand with portfolio responsibility for
law and justice, police and emergency management. LCCSC’s broad themes are law
enforcement and crime reduction, law reform and emergency management.

A priority issue for the Council under the emergency management theme is increasing the
resilience of individuals and communities to the impacts of disasters by undertaking and
supporting initiatives that are designed to encourage all sectors of the Australian community
to take responsibility for mitigating the effects of disasters, including implementation of the
National Strategy for Disaster Resilience.

12.1 Australia-New Zealand Emergency Management Committee

The Australia-New Zealand Emergency Management Committee (ANZEMC) reports to the
ministerial council LCCSC.

ANZEMC works to strengthen disaster resilience by providing strategic leadership on
emergency management policy and supporting related capability and capacity development
activities. The Australia-New Zealand Emergency Management Committee meets twice
yearly, and holds additional meetings as required.

The Australia-New Zealand Emergency Management Committee is co-chaired by the
Secretary of the Attorney-General's Department and the Deputy National Security Adviser,
Department of the Prime Minister and Cabinet.

Australia-New Zealand Emergency Management Committee Members are:

. two senior representatives of the Commonwealth of Australia

. two senior representatives from each Australian state and territory government
. a representative from the Australian Local Government Association

. a senior official from the New Zealand Ministry of Civil Defence and Emergency
Management

The Attorney-General's Department provides the secretariat for both the LCCSC and the
ANZEMC.

12.2 Council of Australian Governments (COAG) Sub-committees

There are several sub-committees operating under ANZEMC that have some relevance to
national flood forecasting and warning services. These include:

. Capability Development Sub-committee

. Community Engagement Sub-committee

. Recovery Sub-committee

. Risk Assessment Measurement and Mitigation Sub-committee (RAMMS)

12.3 National Flood Risk Advisory Group

The National Flood Risk Advisory Group (NFRAG) is a reference group operating as part of
the COAG committee structure. The NFRAG works to strengthen the resilience to floods by
providing strategic leadership and advice on best practice flood risk management. NFRAG
works with RAMMS in most instances.
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The functions of the NFRAG are to:
. Identify and promote nationally consistent best practice flood risk management.
. Advise on nationally consistent flood risk management policy.

. Provide specialist, expert advice on flood risk management to the work programme of
the Australian-New Zealand Emergency Management Committee (ANZEMC) and its
subcommittees.

. Promote community safety with respect to flooding and flood risk, in support of the
Community Engagement Sub-committee of the Australian-New Zealand Emergency
Management Committee.

. Identify and prioritise research needs for improving the quality of flood risk
management.

. Facilitate and improve communication between flood emergency managers, flood risk
managers, land use managers and other stakeholders.

Membership of the National Flood Risk Advisory Group includes a nominee from each state
and territory government, Australian Government agencies, the Australian Local Government
Association, the Insurance Council of Australia, the Australian Building Codes Board and
research (currently through the RMIT University. Secretariat support is provided by the
Australian Government and is currently shared by the Bureau of Meteorology and
Geoscience Australia.

National Flood Risk Advisory Group (NFRAG)sponsors the development and publication of
best practice guidelines in flood plain management and other aspects of flood risk
management (including flood warning). It works to ensure that flood risk management
requirements are appropriately coordinated within the development and implementation of
national initiatives and policies, in particular the National Strategy for Disaster Resilience.
The National Flood Risk Advisory Group provides a forum through which nationally
consistent practices in the development and operation of the Total Flood Warning System
can be identified and promoted.

12.4 Geoscience Australia

Geoscience Australia (GA) hosts the Australian Flood Studies Database (AFSD)

( http://www.ga.gov.au/flood-study-search/ . This is part of the role Geoscience Australia
plays in developing models, methods, information and tools to analyse natural hazard risk
and impacts. The Flood Studies Database is a national repository of flood mapping studies
and provides a starting point for seeking information on flood risks for a particular area.

Geoscience Australia is currently leading an extension of the Australian Flood Studies
Database with the development of the National Flood Risk Information Portal (NFRIP)
(Geosciences Australia - Flood Risk Information Portal). The main aim of this work is to make
flood risk information accessible from a central location and to encourage best practice in the
development of new flood risk information by producing standards and guidelines that can be
used by stakeholders engaged in this task. During the initial phase of the project the
Australian Flood Studies Database will be updated with digital flood study reports, some of
which include flood maps, and enhanced through a more user-friendly interface.

Summary information on each flood study will also be provided, including information on how
the study was done, what data was used, what flood maps were produced and for what
scenarios, and the custodian and author (e.g. consultant) details. Where the study included
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an assessment of damage, details such as estimates of annual average damage, or the
number of properties affected during a flood of a particular likelihood will also be included.

Later phases will see the development of the Australian Flood Information System (AFIS)
which will host mapped flood data as well as providing access to the information already
available in the Australian Flood Studies Database . Mapped flood data likely to be
accessible through the Australian Flood Information System will include flood extents and to
a lesser degree information on water depths. The aim is for the Australian Flood Information
System to display all available data for a range of scenarios from small to extreme events as
well as historical flood data obtained from a thirty year record of Landsat imagery. This data
will show whether a particular location was ‘wet’ at some point during the thirty year period
which is expected to be useful particularly in rural areas where there is little or no flood
information.
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Appendix 1 — Typical Activities to Support TFWS Elements

Level of Typical Activities
Government
Commonwealth | Flood Monitoring and Prediction

Establishing, maintaining and staffing a National Water Operations
Centre in the Melbourne Head Office and Flood Warning Centres in
each capital city Regional Office.

Establishing and maintaining a real-time data collection, processing
and storage system.

Establish, operate and maintain a portion of the real-time rainfall and
river level data collection network. The Bureau responsibility will
include meeting all operation and maintenance costs of the equipment
used to collect and communicate the data, however this responsibility
may be varied by agreement as documented in the Data Sharing
Agreements.

Establish and maintain good working relationships with partner
agencies contributing data.

Establish new and improved flood warning systems, including data
collection network design and installation, hydrological forecasting
model calibration and design of warning products.

Operating and supporting a state of the art hydrological forecasting
system capable of supporting and generating flood predictions to
match requirements documented in the Service Level Specification.

Publish rainfall and river level data (maps and bulletins) showing
current flood conditions on the Bureau web site.

Prepare, disseminate and publish flood warnings to match
requirements expressed in the Service Level Specification.

Interpretation

e Assist local and emergency response agencies to develop
flood classification levels at each flood forecast location and
maintain a data base of these levels for use with flood
warning products.

e Include appropriate flood classification level with all flood
predictions.

e Publish current flood classification levels on web site.

Warning Message Construction and Dissemination

e Compose and disseminate flood warning messages in
accordance with the requirements regarding content and
target distribution as set out in each Service Level
Specification.

National Coordination and Response

e The AGCCC has the role of centralising Australian
Government actions during complex national crises and to
develop a single, timely and consistent picture or
understanding of a crisis, its implications and the national
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capacity to respond.

State

Flood Monitoring and Prediction

Contributing real-time river level and rainfall data from data
networks run by State agencies as defined and to the
standards and protocols expressed in the Data Sharing
Agreement’s. In general, the State is responsible for funding
the establishment, operation and maintenance of the
equipment used to collect and communicate the data to the
Bureau; however this responsibility may be varied by
agreement as documented in the Data Sharing
Agreement’s.

In close cooperation with relevant local and regional
agencies and affected communities, landowners and
business enterprises, ensure the flood prediction
requirements as specified in the Service Level Specification
reflect current requirements for effective flood response and
that these requirements are communicated to the Bureau.

Share with the Bureau any new information gained from
flood studies and related analyses that could impact on
flood behaviour for incorporation in flood prediction models.

If involved in flood prediction for agency-specific operational
reasons, ensure this is coordinated and shared with the
Bureau where the two activities are inter-dependant, and
that predictions are communicated so as not to introduce
confusion.

Interpretation

Ensure flood classification levels are current and have been
selected so as to reasonably reflect the impacts associated
with each of the minor, moderate and major classifications.

Ensure flood prediction is linked with available information
(flood intelligence) regarding expected impacts at the
predicted level.

Progressively building flood intelligence data bases
(including during flood events) and developing capability for
relating flood predictions to impacts (GIS etc).

Include consideration of the needs for improving (or
developing new) flood intelligence when planning and
undertaking flood risk management studies and strategies.

Warning Message Construction and Dissemination

Arrange (including through their local units) for effective
communication of the content of Bureau flood warning
messages to those at risk as effectively and efficiently as
possible (in accordance with best practice).

Ensure all available flood intelligence is used effectively in
composing and communicating warning messages.

Follow emergency warning communication protocols
applicable in particular jurisdiction.
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Regional

Flood Monitoring and Prediction

Contributing real-time river level and rainfall data from their
data networks as defined and to the standards and
protocols expressed in data the Data Sharing Agreement’s.
This will include data pertaining to the operation of water
storages and other water management infrastructure that
impacts on flood behaviour. In general, the authority is
responsible for funding the establishment, operation and
maintenance of the equipment used to collect and
communicate the data to the Bureau; however this
responsibility may be varied by agreement as documented
in the Data Sharing Agreement’s.

Provide input according to capability and knowledge to
ensure the flood prediction requirements as specified in the
Service Level Specification reflect current requirements for
effective flood response and that these requirements are
communicated to the Bureau. This will include information
generated though flood studies and floodplain mapping
activities.

Share with the Bureau any new information gained from
flood studies and related analyses that could impact on flood
behaviour for incorporation in flood prediction models.

If involved in flood prediction for agency-specific operational
reasons, ensure this is coordinated and shared with the
Bureau where the two activities are inter-dependant and
communicated so as not to introduce confusion.

Interpretation

Contribute to the establishment and review of flood
classification levels.

Contribute to the improvement of flood intelligence.

Include consideration of the needs for improving (or
developing new) flood intelligence when planning and
undertaking flood risk management studies and strategies.

Local

Flood Monitoring and Prediction

Contributing real-time river level and rainfall data from
locally operated data networks as agreed and to the
standards and protocols expressed in the Data Sharing
Agreement’s.

If involved in flood prediction for agency-specific operational
reasons, ensure this is coordinated and shared with the
Bureau where the two activities are inter-dependant and
communicated so as not to introduce confusion.

Ensure the needs for effective local flood response are
reflected in the flood prediction requirements as defined in
the Service Level Specification.

Foster community input to the identification of prediction
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requirements and maintain their awareness as to the
particular flood prediction locations most relevant to the local
community.

Interpretation

e Contribute to the establishment and review of flood
classification levels.

e Contribute to the improvement of flood intelligence.

e Include consideration of the needs for improving (or
developing new) flood intelligence when planning and
undertaking flood risk management studies and strategies.

e Communicate changes/revisions to flood classification
levels to local community in affected area.

Warning Message Construction and Dissemination

e Arrange for further dissemination locally as required under
prevailing emergency management arrangements.

Community

Flood Monitoring and Prediction

e Proactively seek information about level of warning system
available and build understanding about flood prediction
locations and the flood levels most relevant to managing
their personal flood risk.

e Ensure personal needs are appropriately reflected in local
flood prediction requirements.

e Participate in endorsed volunteer flood observation
programs.

Interpretation

» Identify forecast location most relevant to individual flood
risk and build understanding of appropriate response to
predicted flood levels (classifications) for gauge at that
location.

Warning Message Construction and Dissemination

e Become familiar with source and likely content of warning
messages and provide constructive feedback.

e Proactively monitor appropriate media for warning
information.
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