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The reduction of flood impact and associated losses is achieved by the implementation of measures such as

structural measures, land use planning and flood emergency management. 

Flood warning services are an integral part of emergency management and influence community response during

flood events. The services are part of the application of risk management, which applies policies and procedures to

the tasks of identifying, analysing, treating and monitoring risk, which in this case is the risk from flooding. The

Victoria Flood Management Strategy contains a comprehensive review of risk management applied to flooding.

Flood warning services reduce avoidable damage, reduce the potential for loss of life and disruption to normal

community activities caused by flooding. The socio-economic impact of flood events and the advantages of an

effective flood warning service are well documented. Flood warning systems either as stand alone solutions or in

conjunction with a mix of structural or other non-structural measures are viewed as being cost effective and

environmentally acceptable.

To enable the community to receive full benefit of a flood warning system, appropriate emergency flood

management plans, flood monitoring procedures, recovery plans, and community education programs must be

developed and practised.

Flood Warning Services have been developed for specific streams, cities and towns across the State to varying

standards. Since the mid 1990’s a more comprehensive system upgrade has often been achieved. This approach has

covered data collection networks, flood prediction, local level flood plans, flood interpretation, community alerting,

dissemination of flood information and community education.

The need for development, upgrade and management of services is well recognised by the Victorian Flood

Warning Consultative Committee. Therefore, to provide direction on how this need is to be met the Committee has

developed these ‘Arrangements for Flood Warning Services in Victoria’ (ARRANGEMENTS). 

These ARRANGEMENTS set out the background, principles and policies under which the services exist in Victoria.

For advice on these ARRANGEMENTS please contact:

Secretary

Victorian Flood Warning Consultative Committee

C/- Victorian Regional Office

Bureau of Meteorology

GPO Box 1636M

Melbourne Vic 3001

Telephone (03) 9669 4900
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Flood warning services are provided for many

Victorian streams and the Murray River. These services

aim to reduce the losses and hardship caused by

flooding and are part of the range of risk

management based flood mitigation measures. 

The ARRANGEMENTS set out herein contain

principles, responsibilities and cost sharing details for

achieving effective development and performance of

flood warning services in Victoria. They are to be used

for developing, improving and managing services

where it can be shown that services are required and

can be supported in the short and long term. Through

application of the ARRANGEMENTS flood warning

services can be tailored to realistically meet the needs

of the community and other key stakeholders. 

The effectiveness of these services is founded on

cooperation between:

• Commonwealth (e.g. Bureau of Meteorology), 

• State (e.g. Victoria State Emergency Service,

Department of Natural Resources & Environment), 

• Regional Authorities (e.g. Catchment Management

Authorities, water authorities), 

• Local Government (e.g. Councils, Municipal

Association of Victoria),

• Communities (e.g. individuals, private interests,

media, commercial organisations etc.).

When applying these ARRANGEMENTS it is

essential to appreciate that floods cross many

boundaries and the only way flood warning services

can effectively function is through acceptance of the

vital role these services provide and through

cooperation. As the structure of agencies change, and

strategies and policies revised then so must these

ARRANGEMENTS to match the prevailing times. 

A key coordinating medium for achieving effective

development and performance is the Victorian Flood

Warning Consultative Committee (VFWCC) 

(Appendix 1). It is this Committee which provides

coordination for the services, and prepares and

updates these ARRANGEMENTS. 

State flood management policy has been set

through the Victoria Flood Management Strategy

(extract in Appendix 2). Within the Strategy the key

flood warning responsibilities are set out along 

with general principles, and agency responsibilities &

cost sharing fundamentals. These ARRANGEMENTS

reflect and build on these key flood warning

responsibilities and contemporary cost sharing

principle of beneficiary pays, and provide the

necessary detail for providing services. Various other

flood management responsibilities are stated in

respective legislation, the Emergency Management

Manual Victoria (Appendix 3), Regional Catchment

Strategies and Floodplain Management Strategies of

Catchment Management Authorities (CMAs). 

Flood warning system development at the State,

regional and local level will be in accordance with

these ARRANGEMENTS, and will be reflected in the

regional floodplain management strategy of the

relevant Catchment Management Authority, and

specific local needs. In some local circumstances it is

more effective to provide a flood warning service by

State or Local Government, or regional authority. An

example of this principle is Greater Melbourne where

Melbourne Water determines flood predictions and

prepares the flood warnings but the warnings are

issued through the Bureau.

OVERVIEW
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1. Overview

▲ Benalla, 4 October 1993. The October 1993 flood affected all members of
the Benalla community. Photograph, VicRoads





The Australian Emergency Manual Series Guide 5 on

Flood Warning (1999), sets out guidelines with regard

to flood warning services from a total system concept.

The Guide focuses on flood warning and promotes a

community consultative approach to address flood

warning issues, problems and solutions. 

In terms of flood context the primary focus is on

riverine flooding, rather than localised flash flooding

from thunderstorms or surcharging drains, flooding

from lakes, flooding from oceans as a result of storm

surge or tsunami conditions, or flooding which results

from dam failure. Nevertheless the principles apply

across the range of flood types. Definitions of flood

categories and warning definitions are presented in

Appendix 4.

The main components of a flood warning system

(repeated in part from the Guide) are shown in

Figure 1. 

These are.

• collection of real time data and prediction of flood

severity and time of onset of particular levels of 

flooding;

• construction of warning messages describing what is

happening, predictions, expected impact, and can

include what action should be taken;

• the communication and dissemination of such 

messages;

• interpretation of the prediction and other flood 

information to determine flood impacts on the 

community;

• response to the warnings by the agencies involved

and the community to entice protective behaviour;

and

• reviews of the warning system and improvements to

the system after flood events.

FLOOD WARNING SERVICES
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2. Flood Warning 
Services

Outside of the Woolstore downstream of the Princes Highway
Bridge, Bairnsdale, 23 April 1990. Photograph, Ian Gauntlett

Volunteers at Mooroopna preparing for floodwater,
October 1993. Photograph, ‘Shepparton News’

▲

▲



4

Figure 1. The main elements of a flood warning system
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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. All these are parts of
a flood warning system but by themselves are
not the totality of it.  
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Figure 2. The process of operation for a representative
Victorian flood warning system
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It is on the above fundamentals that the
ARRANGEMENTS for Flood Warning Services in
Victoria are derived and services achieved
through cooperation. 

Figure 2 details the process and reflects the operation of

flood warning services from a total system concept.





Non flash flooding can be typically defined as riverine

flooding where flooding occurs after about 6 hours

from the start of rainfall and the rainfall causes the

river or creek to exceed channel capacity.

Flooding can also result from water levels in a lake

exceeding lake full level (lacustrine), the result of dam

failure, storm surge or tsunami.

Flash flooding is defined as ‘flooding occurring within

about 6 hours of rain, usually the result of intense

local rain and characterised by rapid rises in water

levels’ (Bureau of Meteorology, Weather Services

Handbook).

Flash flooding may result from a variety of

meteorological phenomena including:

a. Severe thunderstorms: a thunderstorm that produces

rainfall of sufficient intensity to cause flash flooding.

b.Heavy rainfall: rainfall of sufficient intensity to cause

flash flooding, independent of antecedent conditions,

can be the result of a meteorological event other then

a thunderstorm.

c. Non intense rainfall: flash flooding can occur 

during periods of prolonged rainfall resulting, for

example, from a slow moving weather system.

Stream levels already high, but not yet in flood, 

can suddenly increase to flood level following a short

burst of (but not necessarily intense) rainfall during

these situations.

3.1 General Principles for Non Flash and Flash
Flood Warning

In addition to the fundamentals of flood warning

presented previously, the following general principles

are to be applied to service development and

functioning:

• Flood warning in Australia involves agencies from

Commonwealth, State and Local Government,

regional authorities and the community.

• 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.

• Effective flood warning services are provided where

beneficiaries and agencies 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 for agencies with a

flood prediction responsibility in flood warning. 

PRINCIPLES FOR NON FLASH AND FLASH FLOOD WARNING
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3. Principles for 
Non Flash and Flash 
Flood Warning

Flash flooding in Elizabeth Street, Melbourne, 17 February 1972.
Photograph, ‘The Age’
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3.2  Non Flash Flood Services

In recognition of the general principles the following

applies for non flash flood:

• For rural Victoria the Bureau has the lead role to

provide warnings of minor, moderate and major

flooding within its available resources. These warnings

are disseminated to State agencies, selected private

entities, and media. 

• VICSES disseminates the Bureau’s warnings to Local

Government and relevant regional authorities who in

turn disseminate warning information (Bureau and

local content) in their community. In some cases the

Bureau’s warnings are issued direct to relevant

regional authorities and some councils (Local

Government) where time is critical with flooding.

VICSES still disseminate the warnings to those same

Councils as backup.

• For the Greater Melbourne area Melbourne Water

determines flood predictions and prepares the flood

warnings but the warnings are issued through the

Bureau.

• In circumstances where it is more effective to provide

a service by State or Local Government, or regional

authority undertaking what would otherwise be a

Bureau function, then such arrangements should be

formally ratified and implemented. An example of this

principle is in the area of Greater Melbourne.

3.3  Flash Flood Services

In recognition of the general principles the following

applies for flash flood:

• The Bureau of Meteorology has a responsibility within

its legislated role and resources to provide predictions

of weather conditions that lead to flash flooding e.g.

thunderstorms etc.

• Due to the short lead times (less than 6 hours)

associated with flash floods, quick and effective

response is required at local level. For this reason Local

Government has the prime responsibility for flash flood

warning and is responsible for providing predictions of

stream levels as a result of flash flooding.

• For the urban area of Greater Melbourne where flash

flooding can occur across a number of Local

Government boundaries Melbourne Water, where

appropriate, may be able to provide assistance to

Local Government. This assistance includes providing

stream level predictions where possible which are

presented in flood warnings prepared by Melbourne

Water but issued through the Bureau of Meteorology.

• The Bureau of Meteorology can provide specialist

advice to Local Government in relation to flood

prediction techniques and establishment of flash flood

warning systems.

Arrangements for flood warning services in Victoria

9▲ Flash flooding at St Kilda, Melbourne, 7 February 1989.
Photograph, ‘The Age’
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Responsibilities and cost sharing for flood warning are

founded on the previous service principles but also

based on considerations for addressing all parts of the

flood warning system. These considerations and

associated responsibilities are listed in Section 4 and

reflected in Sections 5, 6 and 7 which highlight the

responsibilities of agencies from Commonwealth,

State and Local Government, regional authorities, and

also the community. Appendix 5 contains an in-depth

listing of considerations and associated responsibilities

for data collection networks (Section 4.3).

For flood warning services to develop and continue to

be effective, there must be cooperation between all

stakeholders. Within this cooperation and in addition to

responsibilities it is essential that the cost sharing

principle of ‘beneficiary pays’ applies to the management

and maintenance of the flood warning system.

The nature of these responsibilities and cost

sharing principles may differ depending on when a

flood warning system upgrade occurred. Upgrades

are undertaken when there is a clear agreement

between the key parties that there is a need for an

upgrade and a commitment to adhere to the

following responsibilities and cost sharing.

4.1 Funding Principles

Commonwealth and State Government support the

provision of flood warning services by meeting the

capital costs of new and upgraded flood warning

systems through available agency budgets and

funding programs such as the Regional Flood

Mitigation Programme and on the recommendation

of the VFWCC. 

Local Government, in general, provide little or no

initial capital funding because they provide substantial

in-kind contribution to capital works and are

responsible for the annual maintenance costs of many

parts of the system. These costs can cover the data

collection network, the community alerting system, and

flood warning dissemination. Also, Local Government

would normally be expected to cover the replacement

costs of equipment at the end of its useful life. 

Local Government may contribute to capital costs

where there is a specific local requirement that would

be outside Commonwealth and State Government

contributions or where funding programs do not

provide sufficient funds. 

Catchment Management Authorities may

contribute to capital and ongoing costs where there is

relevance to their activities. Water Authorities on the

other hand clearly contribute to capital and ongoing

costs where there is relevance to their activities. For

the Greater Melbourne area, Melbourne Water covers

the costs of its flood warning services through part of

its Drainage and River Improvement Rate paid by the

owners of rateable properties.

It should be noted that in addition to funding

contributions there is usually substantial in-kind

contributions with upgrading the warning system

from the Bureau of Meteorology, Local Government,

Catchment Management Authorities, Water

Authorities, Victoria State Emergency Service and

Department of Natural Resources and Environment.

4.2 System Review

The VFWCC reviews flood warning system

performance and is generally responsible for initiating

system reviews around the State. Some reviews are

initiated at local, regional or agency level. Typically

each organisation involved in flood warning (especially

FLOOD WARNING SYSTEM RESPONSIBILITIES
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4. Flood Warning 
System Responsibilities

Buckley Falls, Geelong, November 1995.
Photograph, ‘Geelong Advertiser’

▲



Local Government) would attempt some level of

review. System reviews need to be undertaken

periodically and specifically after a significant flood

event in order to capture system performance

characteristics and follow through with improvements. 

4.3 Management of Data Collection Networks

Data collection networks for flood warning consist of:

• The formal network of raingauges, stream level

gauges, flow measurement equipment,

telecommunications, data storage and display

facilities;

• The informal local network of people who record and

relay information on what is happening in parts of the

catchment.

Both these components are essential for flood

prediction and the dissemination of flood information.

To ensure the integrity of information it is essential

that the roles and responsibilities for the management

and maintenance of the existing and future data

collection networks be clearly established.

The formal data collection network of gauges and

associated equipment around the State have evolved

over many years and have varying degrees of

sophistication. They are operated under a variety of

management setups, which typically reflect their

evolution as a cooperative effort between interested

parties. The roles, responsibilities and cost sharing

associated with these networks are detailed in Appendix

5 and summarised in Table 1 of Appendix 5. These roles

and responsibilities are broadly reflected through

sections in the ARRANGEMENTS dealing with principles,

warning system considerations and responsibilities.

The informal local network of people relay

information through procedures set out in the flood

sub plan of the respective Council’s Municipal

Emergency Management Plan. Sometimes this

information includes rainfall and stream level

information. The management of these people and

information flow is the responsibility of Local

Government. Water authorities, CMAs and other

agencies may provide assistance.

4.4 Emergency Callouts for Network
Maintenance

In order to ensure the effective operation of flood

warning systems, it is necessary to ensure that any

equipment malfunctions in the rainfall and

streamflow data collection networks are rectified as

speedily as possible, particularly during flood events.

Prior to monitoring partnerships (Appendix 5)

being established in a region, owners of rainfall and

hydrographic stations will fund and provide

emergency callout services for essential repairs to

equipment (including telemetry equipment) at rainfall

and streamflow stations where these are necessary for

the operation of the flood warning system.

Once monitoring partnerships are established in a

region, the Partnership Manager is responsible for

funding and providing this emergency callout service.

The station owner/Partnership Manager and

agency responsible for flood prediction are to resolve

details of the callout services required. Authorisation

of repairs is at the discretion of the agency

responsible for flood prediction.

12



Repairs are to be carried out with the following emphasis:

• Highest priority is to be given to the efficient

operation of emergency services and the protection of

life and property.

• Second highest priority is to be given to the flood

monitoring responsibility.

4.5 Rating Tables

Information of stream levels and, in some cases, flows

are required for flood prediction purposes. Where

flow information is required, rating tables which

define the relationship between water level and flow

in a stream must be derived. These tables are derived

empirically by gauging across the full range of flows

(including flood flows).

Owners of data collection gauging stations are to

provide available rating tables for sites that require

such tables to agencies involved in flood prediction (at

no cost to those agencies). In situations where station

owners do not require ratings over the full flow

range, but flood prediction agencies require the full

flow range, then contributions to the cost of rating

high flows may be negotiated from beneficiaries.

4.6 Flood Prediction

Flood prediction is about estimating the height of

water at a specific place at some future specified time.

The place is usually a gauging station which is often

located in or near a town. The prediction may be

expressed in many ways. For example, it may be as:

• A value – e.g. 7.5 m

• A range – e.g. between 7.5 and 7.8 m

• Being above a particular value – e.g. greater than 7.5 m

• A class of flooding – e.g. minor, moderate or major

Predictions are made by combining weather

forecasts, observed rainfalls, stream levels, knowledge

of catchment conditions and operations of water

storages through predictive techniques. Commonly

used techniques are:

• stream height and flow correlations which only

provide an estimate of the peak height or flow 

• rainfall runoff models which allow prediction of the

hydrograph at the forecast location.

Organisations with a responsibility for flood

prediction must meet the costs of flood prediction in

addition to any data collection network

responsibilities. Flood prediction responsibilities

include capital costs and operation and maintenance

of computer hardware and software, flood prediction

techniques and support to software users.
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Stream level gauge, King River at Docker Road.
Photograph, Bureau of Meteorology
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Raingauge in protective compound (top), raingauge with protective
shield (bottom). Photographs, Bureau of Meteorology
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There are a number of considerations with flood

predictions. Key ones are:

• Flood prediction may be performed by one or more

key organisations, or at local level. However, there

must be no competition between groups doing

predictions. There must be one prediction or set of

predictions issued (as part of a flood warning) by the

responsible group which is consistently relayed to

those in need.

• Agencies and communities need to appreciate that it

is not possible to be exact about a prediction. There

are still many uncertainties in weather prediction and

understanding of catchment behaviour. The

availability of rainfall stream level (& flow) data is

critical to the prediction. Sometimes data is not

available and only broad indications of flooding may

be provided.

• The predictions must be in a format that can be easily

interpreted by response agencies and the community.

• The vertical extent of flooding can be effectively

translated into horizontal extent through use of flood

inundation maps and/or guides which show the

effects at respective gauge heights on property and

infrastructure.

4.7 Flood Sub Plan of the Municipal

Emergency Management Plan (MEMP)

The MEMP is prepared and implemented by municipal

councils under the Emergency Management Act

1986. The MEMP incorporates a risk management

approach and is a key to local emergency planning

and contains sub-plans for many types of local

emergencies one of which is flooding.

As part of the MEMP, municipal councils with high

flood risk areas need to prepare a flood sub plan

which includes strategies for flood management. This

includes methods of alerting their community,

dissemination of flood warnings and information,

monitoring and recording of flood information, as

well as other items. Flood sub plans can be for a

regional area or for an urban centre. Any

development or upgrade of flood warning systems

must be reflected in these flood sub plans. VICSES is

responsible for assisting Councils in the preparation of

their MEMPs and respective sub plans and for the

auditing Council’s MEMP and respective sub plans.

4.8 Dissemination of Flood Warnings &

Related Information

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, VICSES and Local

Government. The dissemination is in accordance with

agency responsibilities and specific local arrangements

in the respective Flood Sub Plan of the MEMP.

Melbourne Water and other water authorities have an

associated responsibility to provide support and advice

for dissemination in relation to their systems

operation before and during periods of flooding. This

is especially the case with dam and weir operation.
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stream level over time commonly observed at a stream
gauge. The dotted section shows the output from a flood 
prediction model.



4.9 Community Alerting & 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 prime responsibility for implementing and

operating flood alerting procedures for communities

rests with Local Government, VICSES 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 Flood

Sub Plan of the MEMP. In the Greater Melbourne area

Melbourne Water may be able to provide assistance

to Local Government.

4.10 Community Education

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, VICSES and Catchment

Management Authority responsibility. The VFWCC

(particularly the Bureau) provides assistance where

required. 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.
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Alerting the community. The local FM88 radio becomes Municipal Emergency
Radio during floods. Photograph, Strathbogie Shire Council
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4.11 Flood Category Levels

At key flood prediction locations, flood category (or

class) levels are set for heights or flows at

predetermined levels in order to classify the flooding

as either minor, moderate or major (Appendix 4). The

level or flow is set such that the flood effects above

this height reflect the category of flooding. Flood

category levels are not based on flood frequency, they

are based on the likely flood impact for a particular

locality. Heights are set in metres to a local datum or

to Australian Height Datum. Flows are in megalitres

per day or cubic metres per second. 

The responsibility for setting flood category levels

rests with Local Government with guidance from the

VFWCC to ensure statewide consistency. As members

of the VFWCC the Bureau of Meteorology and

Catchment Management Authority provide the main

guidance along with Melbourne Water for Greater

Melbourne. Levels are not static and may change as

more flood impact information becomes known.

The Bureau of Meteorology keeps a record of flood

category levels and flows. For Greater Melbourne,

Melbourne Water keeps a similar record of flood

category levels and flows.
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FLOOD INFORMATION GUIDE
GAUGE NAME: Tallandoon     RIVER: Mitta Mitta

Key Heights (metres) 1. Minor: 4.2 2. Moderate: 4.9 3. Major: 5.6

Height Flow Effect Location Action
(m) (ML/day) Date

5.97 93,000 Aug 1955

5.66 62,500 July 1974 Bridge on Omeo Highway Two kilometres downstream > Rural evacuations required downstream
inundated. Some rural of the junction of Lockharts of this location.
houses isolated and some Gap Road and Omeo Highway
flooded above floor level.

5.6 60,000 Major Flood Level

5.55 52,400 Nov 1974 Omeo Hwy inundated From Tallandoon downstream > Liaise with VicRoads re road closure
for 8 km > Evacuation only possible upstream 

via Omeo

5.48 47,300 Sept 1975

5.37 39,700 Oct 1974 Omeo Hwy cut at Upstream and downstream > Lockharts Gap Road not accessible
40,000 ML/day of Tallandoon

5.12 30,700 Nov 1996 Water over road at Tallandoon > Liaise with VicRoads re notification
(Highest flood event since of road closure
Dartmouth Dam construction) > Limited vehicle access – 4WD only

4.9 25,700 Dec 1992 Moderate Flood Level Below Tallandoon > Further stock movement to higher 
Second event Widespread inundation of ground required

farmland > Consider future closure of Omeo 
Highway at 40,000 ML/day and impacts
on evacuation routes

> Consider property evacuations

4.3 17,800 Nov 1992

4.2 16,500 Dec 1992 Minor Flood Level > Consider stock movement
First event Pigs Point camping area > Campers evacuated 

inundated

3.7 12,655 Sept 1983 Inconvenience to landholders > Possible stock movement required in
Low lying grazing land the lower reaches of the river
inundated > Additional information required to know

what/where inconvenience occurs

3.4 10,000 Irrigation pumps affected Downstream of Tallandoon > Community/farmers to monitor flows
Tallandoon (bank full) for impact on pumps

> Landholders to contact Dartmouth 
Dam telephone flow advice

NOTE: This guide is to be used in conjunction with official flood warnings and local procedures by Towong Shire’s Emergency Management Group.



4.12 Monitoring and Recording of 
Flood Information

Monitoring of rainfall and stream level data is an

ongoing activity through the year. In flood times the

monitoring and recording activities are much greater

than in non flood times. The availability of high

quality up to date flood data is essential for informed

decision making. 

The collection of real time flood data during and

immediately after an actual flood event offers the

best opportunity to review and enhance existing flood

data and flood warning systems. The Victoria Flood

Management Strategy lists the types of information

that needs to be collected. Building on this list for

flood warning and overall flood management, items

to be monitored and recorded include:

• peak flood flows and levels. Levels to be surveyed

where possible;

• aerial flood photography and ground based

photographs of flood impacts and extents;

• flood damages to buildings, crops, infrastructure,

stream bed and banks etc;

• records of, and any problems with, the effectiveness

of communication systems and warning dissemination

processes;

• effectiveness of existing flood management measures (e.g.

mitigation works, flood warning and response measures); 

• operation of reservoirs.

• loss of access and evacuations.

In order to update flood data, learn from actual

flood events and improve the warning system,

agencies which have flood management and/or flood

monitoring responsibilities should record the above

information. This includes Local Government,

Catchment Management Authorities, Water

Authorities and VICSES. 

Wherever possible recording efficiencies are to be

applied between organisations. Permanent archives of

the above information are to be kept by the agencies

with a flood monitoring and recording responsibility.

Refer to the Victoria Flood Management Strategy for

any additional clarification outside of these

ARRANGEMENTS. 

4.13 Archiving of Data and Station History

Owners of data collection networks are to provide

permanent archiving of rainfall, staff gauge height,

equivalent streamflow where a rating is required, and

gauging station history. The Department of Natural

Resources and Environment provides archive

assistance through storing this data and associated

information in the State Data Warehouse.
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Flood damaged concrete plant, Bairnsdale, 23 April
1990. Photograph, Ian Gauntlett

▲

Example Flood Information Guide▲





Victorian Flood Warning Consultative Committee

The Victorian Flood Warning Consultative Committee

sets the statewide planning framework and identifies

priorities for upgrading existing flood warning systems

and the introduction of new systems. The

Committee’s role and terms of reference are

presented in Appendix 1.

Victoria State Emergency Service

The Victoria State Emergency Service (VICSES) is the

control agency for flood emergencies. VICSES

provides a 24 hour flood warning dissemination

service to local and relevant regional authorities who

in turn disseminate warning information (Bureau and

local content) in their community. VICSES also

disseminate any other flood warning transmissions

identified in the MEMP or as agreed to with State /

Local Government. 

Bureau of Meteorology

The Bureau of Meteorology (BoM) has responsibility

for the monitoring of situations likely to lead to

flooding and for the prediction of floods throughout

the period of flooding in rural Victoria. The Bureau’s

responsibility only extends to where flood warning

services are agreed to by the VFWCC. This involves

meteorological input, collection of data from rainfall

and streamflow data networks, the operation of flood

prediction models and techniques and the preparation

and issue of warnings to key agencies, selected media

and other bodies.

The responsibility does not apply to the case of

flash flooding where Local Government has the prime

responsibility for flash flood warning and the BoM

provides advisory support.

The BOM’s activities in rainfall data collection

networks may include purchase, installation and

maintenance of equipment, data collection and

storage; communications equipment where required

for real time access, and data transmission costs.

These activities will be in accordance with the roles

and responsibilities set out for flood warning data

collection networks in Appendix 5.

The BOM’s activities in stream height data

collection networks may include purchase, installation

and maintenance of equipment, data collection and

storage; communications equipment where required

for real time access, and data transmission costs.

These activities will be in accordance with the roles

and responsibilities set out for flood warning data

collection networks in Appendix 5.

The BoM is also involved in the establishment of

new and improved flood warning systems in rural

Victoria and can help develop various parts of the

system. This may include data collection network

design and equipment, development of flood
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Satellite image showing the cloud associated with an east coast low.
These weather patterns can produce large amounts of rain in south
eastern Victoria. Image, Bureau of Meteorology

▲

State Emergency Service members undertaking flood response training.
Photograph, Victoria State Emergency Service

▲



prediction techniques and procedures, and warning

dissemination processes. Advice can also be given in

the development of the flood sub plan under the

respective MEMP, interpretative tools such as flood

inundation maps and flood information cards,

community education, and system review after floods.

The level of assistance would vary but it is important

that extensive liaison with service stakeholders and

other agencies involved in the total system is

maintained. 

The BoM will continue to provide input to flood

management (especially floodplain management

studies) throughout Victoria. The Bureau’s expertise in

flood warning and associated emergency

management measures is accepted as an integral part

of floodplain management through helping reduce

social and economic losses. 

The BoM will continue to meet the full costs of

operating the existing flood warning facility in its

Regional Office in Melbourne, and of maintaining its

networks and systems. The network maintenance will

be in accordance with the roles and responsibilities set

out for flood warning data collection networks. 
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BOM support to Local Government for
Flash Flood

In recognition of the principles for flash flood the

BOM’s role is to maintain a central source of expertise

and development capability and to provide assistance

to Local Government agencies in the form of:

• Advice on data collection network design &

equipment and its installation;

• Advice on, and if agreed, provision of software for

data acquisition and display;

• Advice on stream flood simulation models for the

basins concerned. Local Government is responsible for

setting up and operating the models;

• Guidance with system monitoring and forecast model

calibration as required;

• Advice with the development of an appropriate flash

flood plan as a sub plan of the Council’s MEMP; and

• Assistance with post flood review activities.

For the urban area of Greater Melbourne where

flash flooding can occur across a number of Local

Government boundaries Melbourne Water, where

appropriate, may be able to provide assistance to

Local Government (Sections 3.3 and 6)

Natural Resources and Environment

The Department of Natural Resources and

Environment (NRE) is responsible for the installation,

operation and maintenance of statewide stream

height & flow data collection (and some rainfall)

networks for the purpose of water resources

assessment. This includes stage and discharge

measurement, ratings, data processing and archiving. 

NRE will support flood warning system

development through its participation in the VFWCC.

NRE will support flood warning data collection

networks in accordance with the roles and

responsibilities set out for flood warning data

collection networks

Emergency Callouts to Flood Warning Stations.

NRE will continue to provide emergency callouts to

State network stations currently used for flood

warning. NRE will also provide emergency callouts to

State network stations that are not currently used for

flood warning but are subsequently incorporated as

flood warning stations as part of network reviews or

upgrades.

Rating Information. NRE will continue to provide

available rating information for all stations in the

State network used for flood warning purposes.
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Weather radar image showing a storm front moving through Victoria and 
approaching Melbourne, 21 June 2000 at 4.42 pm. Image, Bureau of Meteorology

▲

Maintaining a radio based raingauge. Photograph, Bureau of Meteorology ▲
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Catchment Management Authorities 

Catchment Management Authorities (CMAs) will

support the provision of flood warning services by

assisting with the regional planning and coordination

of new and upgraded flood warning systems, through

their regional floodplain management strategy and

local floodplain management plans, and in

consultation with the VFWCC. CMAs as the regional

floodplain management authority, should identify the

needs and benefits for improved flood warning

systems and liaise with local government in an effort

to gain local support and commitment.

CMAs may contribute to capital and ongoing costs

of flood warning systems where there is a benefit to

their activities. The extent of this role is subject to

negotiation between CMAs, NRE, RWAs, and Local

Government. The BoM will provide advice where

required.

In specific cases of regional significance CMAs may

contribute to the flood inundation mapping

component of the flood warning systems.

CMAs will coordinate the monitoring of significant

floods within their region and in special cases (e.g.

rural areas) collect real event flood data such as flood

extent, flood levels and flood damages etc 

(Section 4.12).

Rural Water Authorities

Rural Water Authorities (RWAs) are responsible for the

installation, operation and maintenance of data

collection networks, for the purpose of operating

water supply storages and infrastructure, monitoring

dam safety, water extractions, environmental flows

and water releases.  This will include networks located

upstream of any structure as well as downstream to

monitor the impact of operational decisions. These

networks will be operated to support efficient real

time access to data by the BoM and other agencies

involved in flood prediction at no cost, and supported

in accordance with the roles and responsibilities set

out for flood warning data collection networks.

In circumstances where operational releases from

storages are likely to cause significant inconvenience

below minor flood level, RWAs will develop and

implement formal arrangements to advise the

community of the proposed releases. During periods

of expected flooding or flooding RWAs will provide

water supply storage operation information to

agencies involved in flood warning.

Melbourne Water

Melbourne Water (MW) is responsible for the

installation, operation and maintenance of data

collection networks for the purpose of drainage

management and flood warning for Greater

Melbourne. For the Greater Melbourne area, MW has

responsibility for flood prediction on the main

streams. MW prepares flood warnings and

disseminates these warnings to the Greater

Melbourne community through the BoM. MW may

also provide direct advice to the relevant Council for

cases of local flooding.

For the urban area of Greater Melbourne where

flash flooding can occur across a number of Local

Government boundaries, MW, where appropriate,

may be able to provide flash flood assistance to Local

Government. This assistance may include providing

stream level predictions where possible which are

presented in flood warnings prepared by MW but

issued through the BoM. 

REGIONAL LEVEL RESPONSIBILITIES

Arrangements for flood warning services in Victoria
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6. Regional Level 
Responsibilities

Historical pumpshed near the old Orbost Butter Factory. Showing the
February 1971 flood level for the Snowy River. Photograph, source unknown

▲





Councils

Municipal councils are the lead authority in the

development, installation, management and

maintenance of flood warning systems which are

aimed at meeting needs of local communities. This

responsibility includes aspects of data collection

networks, community alerting methods, disseminating

flood warnings and flood related information to the

community, flash flooding, flood sub plan of the

MEMP, flood information guides for the community,

and community education. Coordination and

assistance is provided by the VFWCC. 

As such, councils are generally responsible for the

operation and maintenance (o&m) costs of rainfall

stations and the flood warning component of flow

stations used for flood warning as part of an

upgraded system. Municipal councils would also

normally be expected to cover the replacement costs

of their flood warning system equipment that has

reached the end of its useful life. These networks will

be supported in accordance with the roles and

responsibilities set out for flood warning data

collection networks.

In the case of flash flood warning systems the local

council will install, operate and maintain the system

and also provide predictions of stream levels as a

result of flash flooding. The BoM will support these

systems through the provisions set out for flash

flooding. In Greater Melbourne where flash flooding

can overlap several Local Government boundaries

Melbourne Water may be able to provide assistance

to Local Government.

Councils will monitor significant flood events,

particularly in urban areas, and collect real event flood

data (Section 4.12).

Councils with flood risk areas will prepare a flood sub

plan as part of its Municipal Emergency Management

Plan which details local strategies for flood

management.

Community

The community have the responsibility to protect their

family and property from the damaging effects of

flood. This includes a responsibility to:

• look after themselves and their neighbours;

• take positive action before the flood to determine

how floods impact on their property;

• decide whether to evacuate or try to move things

before the water arrives;

• avoid putting themselves and others at risk; and

• advise the appropriate agency of any observations

pertaining to the flood.
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Protecting property, Echuca, 11 October 1993.
Photograph, ‘The Herald & Weekly Times’ photographic collection

▲

‘Traralgon and rural surrounds Flood Response Guidelines
for the community’, by LaTrobe Shire Council

▲
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8. Updating of 
Arrangements

These ARRANGEMENTS will be reviewed and modified as necessary by VFWCC 

and then submitted for endorsement by the agencies represented on the VFWCC. 

The revised arrangements will be then passed to the State Flood Policy Committee 

for incorporation in broader strategies and policies.

9. Abbreviations

An optimistic Benalla resident tries to make a telephone call from flooded
Nunn Street, Benalla, October 1993. Photograph, ‘Shepparton News’

▲

Abbreviation Organisation

BoM Bureau of Meteorology 

CMA Catchment Management Authority

MEMP Municipal Emergency Management Plan

MW Melbourne Water

NRE Department of Natural Resources & Environment

RWA Rural water authority 

VFWCC Victorian Flood Warning Consultative Committee

VICSES Victoria State Emergency Service





The Committee’s role is to identify requirements and
to coordinate the development and operation of flood
warning services in Victoria. It is an advisory body to
the Bureau of Meteorology and participating State
Government agencies.

The Committee reports to the Victoria Emergency

Management Council and agencies on the VFWCC.

The VFWCC also provides advice on flood warning

policy to the State Flood Policy Committee. The

Bureau of Meteorology provides the secretariat for the

VFWCC. The VFWCC also prepares and updates these

ARRANGEMENTS.

A1.1 Terms of Reference

The Terms of Reference of the Committee are to:

• Identify requirements for new and upgraded flood

warning systems;

• Establish the priorities of the requirements that have

been identified;

• Coordinate the development of a flood warning

system plan to meet the requirements and submit the

plan to the Bureau of Meteorology and participating

State Government agencies for consideration and

approval within budgetary and other constraints;

• Coordinate the implementation of flood warning

systems in accordance with the approved plan and to

promote effective means of communication of flood

warning information to the affected communities;

• Monitor and review the performance of flood

warning services.

A1.2 Membership

The VFWCC comprises representative(s) of:

• The Bureau of Meteorology Regional Director for

Victoria (chair) and representatives of the Bureau's

Victorian office and Head Office;

• Rural Water Authorities;

• Victoria State Emergency Service;

• Local Government;

• Melbourne Water;

• Catchment Management Authorities;

• Department of Natural Resources and Environment;

• Other State Government agencies (as required).

A1.3 Flood Warning System Priorities

The VFWCC sets the state wide planning framework

and identifies priorities for upgrading existing flood

warning systems and the introduction of new

systems. Priorities for flood warning system upgrade

or development have been identified by the VFWCC.

These priorities are reviewed as required by the

VFWCC and also altered through VFWCC policy

decisions or initiatives at local level.

APPENDIXES
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A1. Victorian Flood 
Warning Consultative 
Committee (VFWCC)

Station Street Seymour from the railway line, 1916.
Photograph, Seymour Historical Society

▲

Looking up Wallace and Tallarook Streets, Seymour 1916.
Photograph, Seymour Historical Society

▲
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A2.1 Overview
The purpose of the Victoria Flood Management
Strategy is to improve the effectiveness of flood
management and to reduce future losses caused by
floods in Victoria.

This Strategy sets out state wide policy guidelines,
and identifies roles and responsibilities of key
stakeholders. It also sets out key programs, one of
which is flood warning and flood emergency
planning. The priorities within this program are set by
the VFWCC through its Flood Warning System
Development Plan and committee policy decisions.

The Strategy considers flood management in the
broad context of emergency management as
described in the Emergency Management Manual
Victoria. Emergency management involves three
primary clusters of activities – prevention, response
and recovery and supports a risk management
approach. The Strategy recognises the importance of
land use planning measures to reduce the future
growth of flood damages, and contingency planning
to address the risk of flooding from events which
overwhelm existing flood management measures.

A2.2 Stakeholder Involvement in Flood
Warning Policy
The flood warning roles of the Commonwealth, State
and Local Governments, Regional Authorities and
community as presented in the Strategy and these
ARRANGEMENTS, are aligned. The ARRANGEMENTS
provide extra information and necessary detail for
providing flood warning services.

The Victoria Flood Management Strategy
recognises that for flood warning services:

The key Commonwealth Government roles are to:
• Take a lead role in the provision of flood warning

services through the Bureau of Meteorology (and
relevant committees such as the Victorian Flood
Warning Consultative Committee).

• Support the development of State emergency
management capabilities through the activities of
Emergency Management Australia.

The key State Government roles are to:
• Encourage and facilitate the implementation of flood

warning systems and emergency management
programs to reduce residual risk of flooding to life,
health and safety and damages caused by flooding.

• Ensure that relevant flood information is available to
promote community awareness and facilitate decision
making.

The key Catchment Management Authorities
roles are to:

• Support and facilitate the implementation of regional
flood warning systems.

• Maintain and enhance flood information and
coordinate monitoring of significant flood events.

The key Municipal Councils roles are to:
• Implement and maintain local flood warning systems,

including systems for flash flooding.
• Maintain and enhance local flood information and

monitor significant local flood events.
• Support, develop and resource the implementation of

a flood sub plan(s), as part of their municipal
emergency management plan.

The role of the community as a key group
involved in flood management outcomes are:

• Knowing the assessed level of flood risk, the
predicted extent of flooding and its consequences.

• Participating in risk assessment and prioritisation processes.
• Exploring possible risk treatment options which are

environmentally sound and reduce both the likelihood
and consequences of possible flood events, and being
aware of the limits to those options. 

• Participating in reducing personal and community
vulnerability, and increasing resilience to deal with
those flood events which overcome any flood
management measures which may be in place.

• Managing its own recovery from flood events.
Victoria Flood Management Strategy policy is that

flood warning system development at the State,
regional and local level will be in accordance with
these ARRANGEMENTS, the regional floodplain
management strategy of the relevant Catchment
Management Authority, and specific local needs.

A2. Victoria Flood
Management Strategy
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The Emergency Management Manual Victoria

integrates into a single multi-part folder the principal

policy and planning documents for emergency

management in Victoria. It outlines agreed State

Government policy issued under the Emergency

Management Act, 1986 and encourages a risk

management approach to emergency management.

The manual covers all emergencies and complements

the Victoria Flood Management Strategy which

focuses only on floods.

While primarily intended for an audience of

emergency management practitioners, the manual is

designed also to be of interest and use to those who

simply need to understand more about the Victorian

emergency management arrangements and how they

operate. It is designed to provide information and

guidance on what the emergency management

arrangements are, the role of the various

organisations within them, and the planning and

management arrangements which bring all the

different elements together.

This manual provides essential information for

people who have direct involvement in emergency

management, whether in a full time capacity, an

occasional component of their normal duties, or

perhaps as an emergency service volunteer.

For those people with specific planning

responsibilities, the manual provides policy guidelines

on emergency management planning in the municipal

and regional situations.

A3. Emergency
Management Manual
Victoria

APPENDIXES
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Traralgon Recreation Reserve, November 1995. Photograph, Phil Smith ▲
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A4.1 Flood Category Definitions
Current definitions are:
Minor Flooding. Causes inconvenience. Low lying
areas next to watercourses are inundated requiring
the removal of stock and equipment. Minor roads
may be closed and low level bridges submerged.

Moderate Flooding. In addition to the above, may
require the evacuation of some houses. Main traffic
routes may be covered. The area of inundation is
substantial in rural areas.

Major Flooding. In addition to the above, causes
inundation of extensive rural areas and appreciable
urban areas. Properties and towns are likely to be
isolated and major traffic routes likely to be closed.
Numerous evacuations may be required.

A4.2 Warning Definitions for Flood
Official notices for flooding come in three main types.
These are either a Flood Advice, Flood Warning or
notice of thunderstorms. The types are:
Flood Advice. Advice issued by the Bureau of
Meteorology to media, agencies and the public. The
message contains specific weather information and
limited comment on potential flood impacts. The
main purpose of the advice is to inform the public
and agencies that a weather situation is developing
which could result in flooding.

Flood Warning. Warning issued by the Bureau of
Meteorology or Local Government (especially for flash
flooding) to media, agencies and the public. The
message usually contains details that flooding is about
to occur or is happening, predictions, expected impact,
and can include what actions should be taken. It also
contains detail on when the warning was issued and
when the next update can be expected. Other tailored
information can also be included such as operation of
weirs, lochs, comparison to historic events, contact
numbers for information etc. 

Some warnings issued by the Bureau of
Meteorology are in consultation with water
authorities where the authority’s activities are
inherently a part of the flood warning service.
Melbourne Water prepares flood warnings for Greater
Melbourne for issue through the Bureau.

A severe thunderstorm is defined as having one or
more of the characteristics below:

• Hail with diameter equal to or greater than 2 cm
• Wind gusts equal to or greater than 90 km/hr (48kt)
• Tornadoes
• Heavy rain leading to flash flooding

In the case of thunderstorms which may cause
flash or localised flooding the Bureau of Meteorology
issues the following:

Severe Thunderstorm Advice. Advice valid for up to
6 hours, issued to the media and appropriate
agencies whenever a severe thunderstorm has been
identified or there are strong indications that severe
thunderstorms will develop. A severe thunderstorm
advice is used for weather based districts outside the
Greater Melbourne area.

These districts are North Mallee, South Mallee,
North Wimmera, South Wimmera, Lower North, Upper
North, Lower Northeast, Upper Northeast, East
Gippsland, West Gippsland, East Central, West Central,
North Central, Western Plains, and West Coast.

Severe Thunderstorm Warning. Warning which
covers the Greater Melbourne area and is valid for up
to 2 hours. It is issued to the media and appropriate
agencies whenever a severe thunderstorm has been
observed in or close to the Metropolitan area
(including Geelong), or when there is radar evidence
for a severe thunderstorm or when there is significant
evidence that severe storms are about to develop.

Significant Weather Chart. Chart issued routinely at
11:30 am during the convective season from October
to April regardless of whether severe weather is
expected or not. This chart is sent to emergency
management agencies (VICSES, police, fire
authorities), public utilities, and local and interstate
Bureau of Meteorology offices. 

It shows parts of the state where a watch is maintained
for severe weather, and severe and non-severe
thunderstorms. For other times of the year, this chart is
only issued when severe weather is observed or expected.

Severe Thunderstorm Warning Chart. Chart issued
showing the location and expected movement of
severe thunderstorms with the Greater Melbourne
area. This is issued to VICSES, Police, Melbourne
Water and other utilities whenever a severe
thunderstorm warning has been issued.

A4. Flood Warning 
Categories & Warning 
Definitions



A5.1 Background
Flood warning data collection networks (FW

networks) around the State have evolved over many

years and have varying degrees of sophistication. They

are currently operated under a variety of management

arrangements, which typically reflect their evolution

as a cooperative effort between interested parties.

Until the mid 1990s, FW networks were

predominantly funded by the Commonwealth (via the

Bureau of Meteorology (BoM)) and State Government

(NRE and its forerunners). Rainfall monitoring was

undertaken by the BoM and a variety of State agencies

(e.g. rural and urban water authorities, power companies,

and the State salinity program). Streamflow monitoring

was mainly undertaken by the State Government and

rural water authorities with some monitoring also being

done by Local Government and the BoM. 

As a guide a data collection network can be

typically broken down into components of:

• Capital Costs of Field Instrumentation: rain gauges,

monitoring instrumentation (instrument housing,

control section, water level sensors etc.), data logging

or event reporting devices, data transmission devices

(telemetry/telephone/radio/satellite etc.).

• Maintenance for Field Instrumentation. This includes

regular maintenance as well as station ratings (for

stage discharge relationship), charges for telephone

lines, radio & satellite licences etc.

• Data processing and archiving as well as data

ownership and supply to other parties.

• Upgrading of Field Instrumentation, including 

replacement.

Many factors need to be considered with networks.

One factor deserving attention is that security of

telephone numbers for data equipment connected to

telephone lines must be provided along with security for

computers and field equipment. Telephone numbers

need to be silent numbers and restricted to selected

authorities and respective maintenance provider.

A5.2 Upgraded Flood Warning Systems
From the mid 1990s, Commonwealth and State

Government initiative funding has been made

available for the purposes of upgrading flood warning

networks in priority areas. Priorities for such upgrades

have been set by the Victorian Flood Warning

Consultative Committee (VFWCC). The provision of

capital funding for these upgrades is made contingent

upon beneficiaries (in most cases Local Government)

agreeing to take over responsibility for the operation

and maintenance (o&m) of FW equipment installed as

part of these network upgrades. Such equipment may

be installed at existing monitoring sites, in which case

there are generally other parties involved in the

monitoring, or at entirely new sites, which may only

be of interest to the beneficiaries. 

A variety of types of Memorandums of

Understanding (MoUs) have been, or are in the process

of being, developed which outline roles and

responsibilities for the operation and maintenance of

these upgraded networks. However, arrangements

incorporated in these MoUs are not always

comprehensive (e.g. the issue of equipment ownership

and replacement may not be suitably dealt with in

detail), and the arrangements are not necessarily

consistent between FW networks. Further, while Local

Government authorities may be prepared to contribute

to o&m costs, some have indicated that they do not

want to be equipment ‘owners’ or managers of

monitoring contracts for these upgraded networks. In

some cases, Local Government authorities have arranged

for the relevant Catchment Management Authority to

take on the management role on their behalf.

A5.3 Monitoring Partnerships
Monitoring is the systematic measurement and

recording of rainfall, streamflow quantity and quality

that is undertaken by all parties within a region.

A development which also has implications for the

management of the monitoring component of FW
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A5.4 Roles and Responsibilities
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networks is the monitoring partnership process

initiated by NRE in 1997, commencing in the

Gippsland Region. This process involves the

development of regional monitoring partnerships

around the State, with the aim of consolidating all

monitoring of rainfall, streamflow quantity and quality

that is undertaken by all parties within a region, into

one contract. Such an approach allows rationalisation

of the monitoring across a region, including the

elimination of any duplication, and is expected to

result in economies of scale being reflected in reduced

costs to the various parties to the partnership. 

In the context of these monitoring partnerships,

cost sharing arrangements are negotiated between

the various parties. Responsibilities for o&m generally

rest with the ‘beneficiaries’ and the issue of

equipment replacement is generally being dealt with

by applying a loading on the o&m contributions by

parties (expected to be of the order of 10 per cent for

routine monitoring and 20 per cent for the real time

component). This loading provides a funding ‘pool’

for equipment replacement purposes and is

administered by the Manager of the Partnership. 

The Flood Warning System relies on an effective

and technically modern data collection network.

Given the variety of ownership and operation

arrangements of current FW networks, and that

future FW network upgrades (using Commonwealth

and State initiative funding) and monitoring

partnerships will be occurring around the state, it is

considered essential to clarify and formalise roles and

responsibilities for FW networks.

These roles and responsibilities are presented in

two ‘cases’ as described below. These two cases have

been designed to cover the various situations that

exist around the State in relation to FW network

upgrades and the Partnership process. The monitoring

roles and responsibilities and two cases are

summarised in Table 1. 

CASE 1: Flood Warning Network Prior to Partnership

No Upgrade
The no upgrade part of this case describes the situation where an upgrade of a FW network is not
justified – that is, an upgrade is not required or is of too low a priority to attract funding. Prior to a
monitoring partnership being entered into roles and responsibilities and cost sharing arrangements
are as per the status quo. That is:

Ownership
• Whoever owns equipment continues to own it.

Operation & Maintenance
• Whoever is paying the o&m continues to pay for it.

Equipment Replacement 
• Responsibility for arranging replacement lies with the owner(s) and/or via negotiation between beneficiaries.

Upgrade
This upgrade part of this case describes the situation where an upgrade of a FW network has
occurred prior to a monitoring partnership being entered into. There are two situations described
below. The only difference between these two situations is in the ownership of equipment, which
differs according to whether the upgrade of the FW network occurred prior to or after 1st January
2000. This distinction has been made because many detailed issues of ownership and related
responsibilities were not addressed in FW network upgrades prior to the 1st January 2000, and
there was a need for clarification. The date of 1st January 2000 was selected as the defining point in
time, following which ownership of equipment installed as part of a FW network upgrade is as per the
detailed specifications given below.
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Ownership
• Ownership of equipment provided for a FW network upgrade prior to 1st January 2000 lies with the beneficiaries. 

In some cases there may be shared ownership of a common piece of equipment e.g. data logger and upgraded water
level sensors.

• Ownership of equipment provided for a FW network upgrade after 1st January 2000 is in accordance with the
‘ownership diagrams’ below.

• Ownership of other equipment (i.e. not provided as part of the upgrade) lies with the original owners.

Operation & Maintenance
• Responsibility for the real time access components of the upgraded FW network lies with the beneficiaries (in most

cases, Local Government authorities). Where a rural or urban water authority also requires real time access to a site for
the purposes of water supply system operations, they are regarded as a beneficiary and would contribute to these costs. 

• Responsibility for the routine streamflow monitoring component at sites in the upgraded FW network that also have a
water resources assessment function and/or a water supply operational function lies with the Primary and/or Secondary
Streamflow Parties (see ownership diagrams).  The Streamflow Parties are generally the Dept. of Natural Resources and
Environment (NRE) and/or a rural water authority (RWA), and/or the Murray Darling Basin Commission (MDBC), but
may include other parties such as an urban water authority (UWA) or a Catchment Management Authority (CMA).

• Responsibility for entirely new streamflow stations that do not have a water resources assessment function and/or a
water supply operational function, lies with the beneficiaries.

• Beneficiaries may arrange for another ‘entity’ (e.g. a Catchment Management Authority) to manage the FW network
on their behalf.

Equipment Replacement 
• Responsibility for arranging replacement lies with equipment owner(s) or, in the situation where beneficiaries have

arranged for a funding ‘pool’ for replacement via loadings on beneficiaries' o&m contributions, with the manager of
that ‘pool’ of funds. In the event that the funding pool is exhausted, responsibility for funding equipment replacement
will lie with the owner(s), who may seek contributions from other funding sources and/or may negotiate contributions
from other beneficiaries.

CASE 2: Flood Warning Network After Partnership

This case describes the situation after a monitoring partnership has been entered into. Responsibility
for managing the monitoring contract in each region lies with the Partnership Manager.

Ownership
• Parties who were made equipment ‘owners’ at the time of a FW network upgrade prior to 1st January 2000, will have

the option of retaining existing ownership arrangements or transferring ownership of equipment acquired as part of
the FW network upgrade to the owners defined in the ownership diagrams.

• Parties who were made equipment ‘owners’ at the time of a FW network upgrade after 1st January 2000, will retain
existing ownership arrangements (i.e. as defined in the ownership diagrams). 

• Where no upgrade to a FW network has occurred, ownership of equipment lies with the original owners.
• Ownership of equipment provided for a FW network upgrade after a monitoring partnership has been entered into is

as defined in the ownership diagrams.
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Operation & Maintenance

• For already upgraded FW networks, and where upgrades to a FW network occur after the monitoring partnership
has been entered into, responsibility for funding the o&m for real time access components, and all equipment at
FW only sites installed as part of the upgrade, lies with the beneficiaries. In some cases there may be shared
responsibility for a jointly owned piece of equipment e.g. data logger and upgraded water level sensors.

• Responsibility for funding the routine streamflow monitoring component at sites in the upgraded FW network
that also have a water resources assessment function and/or a water supply operational function lies with the
Primary and/or Secondary Streamflow Parties. 

• Where no upgrade to a FW network has occurred, responsibility for funding the o&m of real time access
components remains with the existing funders, who may negotiate contributions from beneficiaries.

Equipment Replacement 
• Responsibility for arranging equipment replacement lies with the Partnership Manager who will access the

funding ‘pool’ created by the loadings applied to the o&m contributions from the various parties to the
Partnership. In the event that the funding pool is exhausted, responsibility for funding equipment replacement
will lie with the owner(s), who may seek contributions from other funding sources and/or may negotiate
contributions from other beneficiaries. The Partnership Manager is not obliged to arrange the replacement of
equipment if the beneficiaries are not prepared to cover ongoing o&m costs.

(a) Stand alone raingauge site

All components are owned by BoM.   

Solar Panel
and Batteries

Equipment
enclosure

Filter

Filter

Rainfall

Modem and
Radio link

Phone Line

Modem
Surge
Protection

Logger

Equipment Ownership Diagrams 
The following diagrams indicate ownership of new equipment
installed as part of a FW network upgrade after the 1st January 2000.

A5.5 Withdrawal from involvement in data
collection networks
Ownership of equipment provided as part of FW

network upgrades involves a variety of parties. In the

event that any of these parties withdrawing from

participation in the FW network, ownership of

equipment provided as part of the upgrade would

transfer back to the State (Dept. of Natural Resources

and Environment) and Commonwealth (the BoM)

Government.

In the event of such a transfer there is no

obligation to continue with the equipment if the

beneficiaries are not prepared to cover the ongoing

operation and maintenance costs.
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(b) Stand alone streamflow site

Logger

Modem/Radio
Link

Filter Phone Line/
Radio

Solar Panel
and Batteries

Equipment
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(c) Combined rainfall and streamflow site

Logger

Surge
Protection

• SF = Streamflow. The Primary Streamflow Party is the designated
site owner as negotiated in the context of the monitoring
Partnership.

• In the situation where the Primary Streamflow Party does not have
a need for real time access to information, and there is another
(Secondary) Streamflow Party(s) with an interest in real time
access, the Secondary Party(s) will be the owner of the real time
access components.
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No Upgrade of FW Network FW Network Upgrade

Existing owners • Upgrade prior to 1 January 2000

Responsibilities: Beneficiaries (some shared

ownership of equipment)

• Upgrade after 1 January 2000

Responsibilities: Owners as per ownership

diagrams

• Other equipment not provided as part of 

the upgrade

Responsibilities: Original owners

Existing funders • Real time access components of upgraded FW network

Responsibilities: Beneficiaries

• Routine streamflow monitoring at sites in the upgraded 

FW network with a water resources assessment 

function and/or a water supply operational function

Responsibilities: Primary and/or Secondary Streamflow 

Parties (see ownership diagrams)

• Entirely new streamflow stations in the upgraded FW 

network without a water resources assessment function

and/or a water supply operational function

Responsibilities: Beneficiaries

Owner(s) and/or via negotiation Responsibilities: Equipment owner(s) or 

between beneficiaries Manager of a replacement funding ‘pool’ (where this 

exists) or, in the event that the funding pool is 

exhausted

Responsibilities: Equipment owner(s), who may 

seek contributions from other funding sources 

and/or may negotiate contributions from 

other beneficiaries.
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CASE 1: FW Network Prior to Partnership

Table 1 Flood Warning Data Collection Networks 
Summary of Monitoring Roles and Responsibilities
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No Upgrade of FW Network FW Network Upgrade

Original owners • Upgrade prior to 1 January 2000

Responsibilities: Existing owners , or as per 

ownership diagrams

• Upgrade after 1 January 2000

Responsibilities: As per  ownership diagrams 

• Upgrade after monitoring partnership

Responsibilities: As per ownership diagrams

• Where no upgrade to a FW network • For already upgraded FW networks, and where 

has occurred, responsibility for upgrade occurs after the monitoring partnership,

funding the o&m of real time responsibility for funding the o&m for real time access

access components components, and all equipment at FW only sites. 

Responsibilities: Existing funders who Responsibilities: Beneficiaries (some shared

may negotiate contributions from responsibility for jointly owned equipment)

beneficiaries • Routine streamflow monitoring at sites in the upgraded 

FW network with a water resources assessment 

function and/or a water supply operational function

Responsibilities: Primary and/or Secondary Streamflow 

Parties (see ownership diagrams)

Responsibilities: Partnership Manager or, Responsibilities: Partnership Manager or, in the 

in the event that the replacement funding event that the replacement funding pool is exhausted,

pool is exhausted. Responsibilities: Equipment owner(s), who may 

Responsibilities: Equipment owner(s), seek contributions from other funding sources 

who may seek contributions from other and/or may negotiate contributions from 

funding sources and/or may negotiate other beneficiaries

contributions from other beneficiaries.

Note: The Partnership Manager is not Note: The Partnership Manager is not 

obliged to arrange the replacement of obliged to arrange the replacement of 

equipment if the beneficiaries are not equipment if the beneficiaries are not

prepared to cover ongoing o&m costs prepared to cover ongoing o&m costs
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CASE 2: FW Network After Partnership
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A6. Working Arrangements 
between the Bureau 
of Meteorology & Murray 
Darling Basin Commission 
for the Murray River

The principles and guidelines agreed to between the Bureau of
Meteorology and the Murray Darling Basin Commission (MDBC) for
prediction of flood levels along the Murray River are contained within
bilateral working arrangements. The objectives of these working
arrangements are to ensure:

1. The public receive consistent and timely advice on current and predicted flood levels along 
the Murray River.

2. The operational activities make the best use of the available resources from both authorities.

The working arrangements contain strategies and procedures which address:

• Communications between the Bureau and MDBC in times of flood;

• Hume Dam and Yarrawonga Weir flow information lines;

• Flood warnings issued by the Bureau;

• Other information;

• Non operational cooperation.

The detailed information is primarily of concern only to the Bureau and MDBC but still forms part of the

overall arrangements for flood warning services in Victoria. Updating of the working arrangements is the

responsibility of the Bureau and MDBC.

Dartmouth Dam spilling floodwater for the first time, July 1990.
Photograph, Murray Darling Basin Commission
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