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Appendix A: IPCC Scenarios  
 
The IPCC (2001) attributes most of the global warming observed over the last 50 years to greenhouse gases 
released by human activities. To estimate future climate change, the IPCC (SRES, 2000) prepared forty 
greenhouse gas and sulfate aerosol emission scenarios for the 21st century that combine a variety of 
assumptions about demographic, economic and technological driving forces likely to influence such emissions 
in the future. They do not include the effects of measures to reduce greenhouse gas emissions, such as the 
Kyoto Protocol.  
 
Each scenario represents a variation within one of four 'storylines': A1, A2, B1 and B2. The experts who created 
the storylines (described below) were unable to arrive at a most likely scenario, and probabilities were not 
assigned to the storylines. 
 
·  The A1 storyline describes a world of very rapid economic growth in which the population peaks around 
2050 and declines thereafter and there is rapid introduction of new and more efficient technologies. The three 
sub-groups of A1 are fossil fuel intensive (A1FI), non-fossil fuel using (A1T), and balanced across all energy 
sources (A1B). 
 
·  The A2 storyline depicts a world of regional self-reliance and preservation of local culture. In A2, fertility 
patterns across regions converge slowly, leading to a steadily increasing population and per capita economic 
growth and technological change is slower and more fragmented slower than for the other storylines. 
 
·  The B1 storyline describes a convergent world with the same population as in A1, but with an emphasis on 
global solutions to economic, social and environmental sustainability, including the introduction of clean, 
efficient technologies. 
 
·  The B2 storyline places emphasis on local solutions to economic, social and environmental sustainability. 
The population increases more slowly than that in A2. Compared with A1 and B1, economic development is 
intermediate and less rapid, and technological change is more diverse.  
 
The projected carbon dioxide and sulfate aerosol emissions, and carbon dioxide concentrations, are shown in 
Figure 1 (a, b, c). Emissions of other gases and other aerosols were included in the scenarios but are not 
shown in the figure. By incorporating these scenarios into computer models of the climate system, the IPCC 
(2001) estimated a global-average warming of 0.54 to 1.24°C by the year 2030 and 1.17 to 3.77°C by the  year 
2070 (Figure 1d). The analysis allowed for both uncertainty in projecting future greenhouse gas and aerosol 
concentrations (behavioural uncertainty) and uncertainty due to differences between models in their response 
to atmospheric changes (scientific uncertainty). Projected sea-level rise is shown in Figure 1e. 
 
The range of uncertainty in projections of global warming increases with time. Half of this range is due to 
uncertainty about human socio-economic behaviour, and consequent emissions of greenhouse gases and 
sulfate aerosols. The other half of the range is due to different climate model responses to these scenarios of 
greenhouse gases and sulfate aerosols. Each of the models is considered equally reliable. 
 
Climate simulations indicate that warming will be greater near the poles and over the land, and that global-
average rainfall will increase. More rainfall is likely nearer the poles and in the tropics, and less rainfall is 
expected in the middle latitudes such as southern Australia.  
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Figure 1: (a) carbon dioxide (CO 2) emissions for the six illustrative SRES (2000) sc enarios, and the superseded IS92a scenario, (b) 

CO2 concentrations, (c) anthropogenic sulfur dioxide ( SO2) emissions, (d) and (e) show the projected tempera ture and sea level 
responses, respectively. Source: IPCC(2001). 

 

At present, it is not possible to assign probabilities to values within these ranges. However, the IPCC (2001) 
defined confidence levels that represent “the degree of belief among the authors in the validity of a conclusion, 
based on their collective expert judgment of observational evidence, modelling results and theory that they 
have examined”. The confidence levels are: 

·  Very high (95% or greater); 
·  High (67-94%); 
·  Medium (33-66%); 
·  Low (5-32%); 
·  Very low (4% or less). 
 

For the global warming data in Figure 1, we have very high confidence that the lower warming limits will be 
exceeded and that the higher limits will not be exceeded. 
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Appendix B:  Maps of Projected Changes  
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Figure 2: Average seasonal and annual changes (°C) in maximum temperature for 2030 and 2070 relative t o 1990, for the CCAM 

Mark 3 model. 
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Figure 3: Average seasonal and annual changes (°C) in maximum temperature for 2030 and 2070 relative t o 1990, for the CCAM 

Mark 2 model. 
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Figure 4: Average seasonal and annual changes (°C) in minimum temperature for 2030 and 2070 relative t o 1990, for the CCAM 

Mark 3 model. 
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Figure 5: Average seasonal and annual changes (°C) in minimum temperature for 2030 and 2070 relative t o 1990, for the CCAM 

Mark 2 model. 
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Figure 6: Average seasonal and annual changes (%) i n rainfall for 2030 and 2070 relative to 1990, for the CCAM Mark 3 model. 
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Figure 7: Average seasonal and annual changes (%) i n rainfall for 2030 and 2070 relative to 1990, for the CCAM Mark 2 model. 
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Figure 8: Average seasonal and annual changes (mm) in atmospheric moisture balance (rainfall minus pot ential evaporation) for 

2030 and 2070 relative to 1990, for the CCAM Mark 3  model. 
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Figure 9: Average seasonal and annual changes (mm) in atmospheric moisture balance (rainfall minus pot ential evaporation) for 

2030 and 2070 relative to 1990, for the CCAM Mark 2  model. 
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Figure 10: Average seasonal changes (%) in extreme daily wind-speed (99 th percentile) for 2030 and 2070 relative to 1990, fo r the 

CCAM Mark 3 model. 
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Figure 11: Average seasonal changes (%) in extreme daily wind-speed (99 th percentile) for 2030 and 2070 relative to 1990, fo r the 

CCAM Mark 2 model. 

Summer

Winter

Autumn

Spring

CCAM (Mark2)

Summer

Winter

Autumn

Spring

CCAM (Mark2)

Summer

Winter

Autumn

Spring

CCAM (Mark2)

Summer

Winter

Autumn

Spring

CCAM (Mark2)



 
 
 
 
 

85 

�

�
�

�
Figure 12: Average annual and seasonal changes (%) in relative humidity for 2030 and 2070 relative to 1990, for the CCAM Mark 3 

model. 
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Figure 13: Average annual and seasonal changes (%) in relative humidity for 2030 and 2070 relative to 1990, for the CCAM Mark 2 

model. 
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Figure 14: Average annual and seasonal changes (%) in downward solar radiation for 2030 and 2070 relat ive to 1990, for the 

CCAM Mark 3 model. 
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Figure 15: Average annual and seasonal changes (%) in downward solar radiation for 2030 and 2070 relat ive to 1990, for the 

CCAM Mark 2 model. 
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Appendix C:  Water Risk Assessment 
Water Risk Assessment 2030 Low 

Risk Rating (likelihood x consequence) Water  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Impact for Multiple Causes 

Risk Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with the exception of the Great 
Dividing Range. The annual  reduction 
in the moisture balance for majority of 
Vic is between -50 and -100mm.   
Reduced capacity of the dams and 
reservoirs to capture and store water due 
to higher evaporation rates. 

Decrease in 
Rainfall 

The majority of the state will have a 0-
5% reduction in rainfall  Decrease in 
rainfall to refill storage. Increase in 
drought occurrence  

1.1.1 Water 
Shortage 

Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority 
of the state and increase of 1 
(Melbourne) to 4 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 0.5 
(Melbourne) to 2 (Rutherglen) p.a.. 
Increased losses from storage facilities 
and increased demand for water due to 
heat stresses, greater water irrigation 
demand. 

·  Moderately likely seasonal loss of supply to localised regions. 

Impacts on irrigation dependent agriculture, water intensive 

business and residents. Financial impact to water dependent 

industries and water supply agencies. 

·  Water supply shortage to sections of cities (regional and 

Melbourne). 

·  Increase in water treatment costs due to lower water quality 

of catchment supply and potential health risks 

·  Expensive transport of water and extraction from other water 

constrained areas. 

·  Increase in water demand due to temperature increases and 

heat stress on humans, animals and vegetation. 

·  Dry ground causing increased run-off and less filtration into 

ground water, therefore less water storage and reduced 

quality of water. Potentially leading to an increase to water 

treatment costs and the need for new forms of water storage. 

·  Less regionally stored water in reservoirs. Under utilisation of 

irrigation and water storage infrastructure due to reduced 

rainfall and longer periods of low water storage levels. 

Irrigation infrastructure in some areas may be left stranded 

and unused due lack of water supply and viability. 

High M 
(C3) 

M 
(C3) 

H 
(C4) 

H 
(C4) 

1.1 Water 
Storage 
and 
Supply  

1.1.2 
Degradation 
and Failure of 
Water Supply 
Piping 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of pipe and waterway 

structures due to increases in ground and foundation 

movement and shrinkage, flooding events and changes in 

groundwater. 

Moderate M 
(D4) 

M 
(D4) 

M 
(D4) 

M 
(D4) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with the exception of the Great 
Dividing Range. The annual  reduction 
in the moisture balance for majority of 
Vic is between -50 and -100mm.  Soil 
movement generated in prone soils. Dry 
ground causing increased run-off and 
greater flood and flash flood potential. 

·  Increased maintenance and replacement costs of water 

supply and waterway infrastructure. 

·  Short term loss of water supply service in some localities due 

to increases to maintenance regime to repair and replace 

piping.  

·  Regional cost to councils and water authorities located in 

areas with moderate to highly expansive clays. For example 

the western basalt plains are characterised by their 

expansive clay soil, which expands and contracts greatly with 

changes in moisture content. 
Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and 
intensity of bushfires due to increases in 
wind events, increases in temperature 
and increases in number of days of fire 
danger p.a. In addition to this the decease 
in available moisture as indicated above.  

1.1.3 Bushfire 
Impacts on 
Catchment 
and Storage 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with the exception of the Great 
Dividing Range. The annual  reduction 
in the moisture balance for majority of 
Vic is between -50 and -100mm. Drier 
forest understorey and available fuel for 
fire. 

·  Increase in bushfire within the main water catchment for 

cities and towns causing an immediate loss of water supply 

from ash, debris, sediments and fire fighting chemicals 

affecting the water quality of the dams and reservoirs. The 

Canberra Fires in 2004 are an example of this impact. 

·  A financial cost impact resulting from a bushfire through key 

water harvesting catchments could also be the technology 

expenditure to utilise the water affected in the short term 

through, for example installation of cleaning or membrane 

filtration technology to treat water to meet quality standards. 

Such technology is not currently installed for any of the major 

Melbourne catchments.  

·  Financial impact to water dependent industries and water 

supply agencies. 

·  Significant community hardship and outrage. 

·  Several years of reduced water yield from catchments due to 

increased water use during tree regrowth. 

Moderate M 
(E4) 

M 
(E5) 

M 
(E4) 

M 
(E4) 

1.2 Sewer 1.2.1 
Degradation 
and Failure of 
Sewer Pipes   

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of sewer piping and 

pipe structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Possible increased maintenance and replacement costs of 

Moderate L (D2) M 
(D3) 

L 
(D2) 

M 
(D3) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with the exception of the Great 
Dividing Range. The annual  reduction 
in the moisture balance for majority of 
Vic is between -50 and -100mm. Soil 
movement generated in prone soils. Dry 
ground causing increased run-off and 
greater flood and flash flood potential. 

sewer piping infrastructure. 

·  Short term loss of sewer services for several localities due to 

increased service disruption due to increased maintenance 

regime. Unlikely and moderate health risks associated with 

increased leakages of sewer discharge. 

·  Regional cost to councils and water authorities located on the 

western basalt plains.  
 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%.  

1.2.2 Sewer 
Spills to 
Rivers and 
Bays 

Sea Level 
Rise 

Increase in sea level by 3 cm. 

·  Flood events overload the capacity of the sewer network 

resulting in overflow to drainage network. Generating an 

increase in the amount of environmental pollution in 

waterways and bays. 

·  Trunk sewers located close to the existing sea level may be 

subject to increased tidal gradient, ground water infiltration 

and overload. Trunk sewer capacity would be reduced and 

more prone to environmental spills during high rainfall events 

or king tides. 

·  The trunk sewer pipes are designed to accept stormwater 

and groundwater during extreme rainfall events and this can 

dramatically increase the volume of sewage that there is to 

treat, therefore increases in treatment costs.  

Low L (D2) L 
(D2) 

L 
(E2) 

L 
(D2) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%. Increases in the height of the 
1 in 100 year flood. While the current 
flood height return frequency will be 
reduced. 

1.3  
Storm 
Water and 
Drainage 

1.3.1 Storm 
Water 
Drainage and 
Flooding 
Damage  

Decrease in 
Available 
Moisture 

The annual  reduction in the moisture 
balance for majority of Vic is between -
50 and -100mm.  Low soil moisture prior 
to flood event reduces the capacity of the 
soil to absorb water, therefore increasing 
run off and the intensity of the flood event. 

·  Increase in flood frequency and intensity may degrade 

stormwater, waterway and drainage infrastructure. The 

majority of older (inner city) drainage networks have been 

designed on historical climate regimes and may not cope 

with the intensity and frequency of events projected to occur 

as a result of climate change. 

·  Potentially major regional to statewide damage to property, 

buildings and infrastructure with the potential for significant 

private and public costs associated with clean up, 

High 
  

H 
(C4) 

H 
(C4) 

M 
(D3) 

H 
(C4) 
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Sea Level 
Rise 

Increase in sea level by 3 cm. maintenance and early replacement of assets. 

·  Potential for permanent physical injuries and fatalities directly 

or indirectly from flooding event.  

·  Flooded areas near the sea that rely on tidal drainage may 

be inundated for longer due to sea level rise impacts on tidal 

gradient. 

·  Negative media reports in state media impacting on 

governance. 
 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%.. 

1.3.2 
Degradation 
and Failure of 
Drainage 
Infrastructure Increase in 

Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events. 

·  Moderately likely degradation, failure and replacement of 

pipe and waterway structures due to increases in ground and 

foundation movement and shrinkage, flooding events and 

changes in groundwater. 

·  Increased maintenance and replacement costs of water 

supply and waterway infrastructure. 

·  Short term loss of water supply for several localities due to 

increased service disruption due to increased maintenance 

regime. 

·  Moderate state-wide costs from increased flood damage to 

waterway structures including river and levee banks. 

Moderate M 
(C3) 

M 
(C3) 

L 
(C2) 

M 
(C3) 
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Water Risk Assessment 2030 High 

Risk Rating (likelihood x consequence) Water  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/5 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/3 between -200 and -
400mm. Reduced capacity of the dams 
and reservoirs to capture and store water 
due to higher evaporation rates. 

Decrease in 
Rainfall 

The majority of the state will have a 5-
10% reduction in rainfall  Decrease in 
rainfall to refill storage. Increase in 
drought occurrence  

2.1.1 Water 
Shortage 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority 
of the state and increase of 3 
(Melbourne) to 10 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 1 
(Melbourne) to 5 (Rutherglen) p.a.. 
Increased losses from storage facilities 
and increased demand for water due to 
heat stresses, greater water irrigation 
demand. 

·  Moderately likely seasonal loss of supply to localised 

regions. 

·  Water supply shortage to sections of cities (regional and 

Melbourne). 

·  Increase in water treatment costs due to lower water quality 

of catchment supply and potential health risks 

·  Financial impact to water dependent industries and water 

supply agencies. 

·  Increase in water demand due to temperature increases and 

heat stress on humans, animals and vegetation, potentially 

leading to fatalities. 

·  Dry ground causing increased run-off and less filtration into 

ground water, therefore less water storage and reduced 

quality of water. More water storage facilities required and 

increases to water treatment costs. 

·  Less regionally stored water in reservoirs. Under utilisation of 

irrigation and water storage infrastructure. Dams and 

channels.  

·  Increased regional costs of establishing water collection, 

storage and reuse systems for communities, developers, 

investors, local government, water authorities and state 

government. 

High H  
(C4) 

H 
(C4) 

H 
(C4) 

H 
(C4) 

2.1 Water 
Storage 
and 
Supply  
2.2 Sewer 

2.1.2 
Degradation 
and Failure of 
Water Supply 
Piping 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of pipe and waterway 

structures due to increases in ground and foundation 

movement and shrinkage, flooding events and changes in 

groundwater. 

Moderate M 
(B3) 

M 
(B3) 

M 
(C3) 

M 
(B3) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/5 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/3 between -200 and -
400mm. Soil movement generated in 
prone soils. Dry ground causing 
increased run-off and greater flood and 
flash flood potential. 

·  Increased maintenance and replacement costs of water 

supply and waterway infrastructure. 

·  Short term loss of water supply service in some localities due 

to increases to maintenance regime to repair and replace 

piping. 
Regional cost to councils and water authorities located in areas 
with moderate to highly expansive clays. For example the western 
basalt plains are characterised by their expansive clay soil, which 
expands and contracts greatly with changes in moisture content. 

Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and 
intensity of bushfires due to increases in 
wind events, increases in temperature 
and increases in number of days of fire 
danger p.a. In addition to this the decease 
in available moisture as indicated above.  

2.1.3 Bushfire 
Impacts on 
Catchment 
and Storage 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/5 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/3 between -200 and -
400mm. Drier forest understorey and 
available fuel for fire. 

·  Increase in bushfire within the main water catchment for 

cities and towns causing an immediate loss of water supply 

from ash, debris, sediments and fire fighting chemicals 

affecting the water quality of the dams and reservoirs. The 

Canberra Fires in 2004 are an example of this impact. 

·  A financial cost impact resulting from a bushfire through key 

water harvesting catchments could also be the technology 

expenditure to utilise the water affected in the short term 

through, for example installation of cleaning or membrane 

filtration technology to treat water to meet quality standards. 

Such technology is not currently installed for any of the major 

Melbourne catchments.  

·  Financial impact to water dependent industries and water 

supply agencies. 

·  Significant community hardship and outrage. 

·  Expensive transport of water and extraction from other water 

constrained areas. 

·  Several years of reduced water yield from catchments due to 

increased water use during tree regrowth. 

High M 
(D4) 

H 
(D5) 

M 
(D4) 

M 
(D4) 

2.2.1 
Degradation 
and Failure of 
Sewer Pipes   

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of sewer piping and 

pipe structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of sewer 

Moderate M 
(C3) 

M 
(C3) 

L 
(D2) 

M 
(C3) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/5 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/3 between -200 and -
400mm. Soil movement generated in 
prone soils. Dry ground causing 
increased run-off and greater flood and 
flash flood potential. 

piping infrastructure. 

·  Short term loss of sewer services in some localities due to 

increases to maintenance regime to repair and replace 

piping.Could potentially increase health risks associated with 

increased leakages of sewer discharge.  
·  Regional cost to councils and water authorities located on 

the western basalt plains. These plains are characterised by 
their soil, which expands and contracts greatly with changes 
in moisture content. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%.  

2.2.2 Sewer 
Spills to 
Rivers and 
Bays 

Sea Level 
Rise 

Increase in sea level by 17 cm. 

·  Flood events overload the capacity of the sewer network 

resulting in overflow to drainage network. Generating an 

increase in the amount of environmental pollution in 

waterways and bays. 

·  Trunk sewers located close to the existing sea level may be 

subject to increased tidal gradient, ground water infiltration 

and overload. Trunk sewer capacity would be reduced and 

more prone to environmental spills during high rainfall events 

or king tides. 

·  Increased volume of sewage during extreme rainfall events 

due to seepage into sewer system needing to be treated, 

therefore increases in treatment costs.  

Moderate L (D2) M 
(C3) 

L 
(D2) 

L 
(D2) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%. Increases in the height of the 
1 in 100 year flood. While the current 
flood height return frequency will be 
reduced. 

2.3 
Storm 
Water and 
Drainage 

2.3.1 Storm 
Water 
Drainage and 
Flooding 
Damage  

Decrease in 
Available 
Moisture 

The annual  reduction in the moisture 
balance for majority of Vic is between -
100 and -200mm with a 1/3 between -
200 and -400mm. Low soil moisture prior 
to flood event reduces the capacity of the 
soil to absorb water, therefore increasing 
run off and the intensity of the flood event. 

·  Increase in flood frequency and intensity may degrade 

stormwater, waterway and drainage infrastructure. The 

majority of older (inner city) drainage networks have been 

designed on historical climate regimes and may not cope 

with the intensity and frequency of events projected to occur 

as a result of climate change. 

·  Potentially major regional to statewide damage to property, 

buildings and infrastructure with the potential for significant 

private and public costs associated with clean up, 

maintenance and early replacement of assets. 

High 
  

H 
(C4) 

H 
(C4) 

M 
(D3) 

H 
(C4) 
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Sea Level 
Rise 

Increase in sea level by 17 cm. ·  Potential for permanent physical injuries and fatalities directly 

or indirectly from flooding event.  

·  Flooded areas near the sea that rely on tidal drainage may 

be inundated for longer due to sea level rise impacts on tidal 

gradient. 

·  Negative media reports in state media impacting on 

governance. 
 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%. 

2.3.2 
Degradation 
and Failure of 
Drainage 
Infrastructure Increase in 

Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  

·  Likely degradation, failure and replacement of pipe and 

waterway structures due to increases in ground and 

foundation movement and shrinkage, flooding events and 

changes in groundwater. 

·  Increased maintenance and replacement costs of water 

supply and waterway infrastructure. 

·  Moderate state wide costs from increased flood damage to 

waterway structures including river and levee banks. 
 

Moderate M 
(B3) 

M 
(B3) 

M 
(B2) 

M 
(B3) 
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Water Risk Assessment 2070 Low 

Risk Rating Water  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/6 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/4 between -200 and -
400mm. Reduced capacity of the dams 
and reservoirs to capture and store water 
due to higher evaporation and water 
losses rates. 

Decrease in 
Rainfall 

The majority of the state will have a 5-
10% reduction in rainfall. 
Decrease in rainfall to refill storage. 
Increase in drought occurrence  

3.1.1 Water 
Shortage 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority 
of the state and increase of 3 
(Melbourne) to 9.5 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 1 
(Melbourne) to 4.5 (Rutherglen) p.a. 
Increased losses from storage facilities 
and increased demand for water due to 
heat stresses, greater water irrigation 
demand. 

·  Moderately likely to have seasonal loss of supply to localised 

regions. 

·  Water supply shortage to sections of cities (regional and 

Melbourne). 

·  Increase in water treatment costs due to lower water quality 

of catchment supply and potential health risks 

·  Financial impact to water dependent industries and water 

supply agencies. 

·  Expensive transport of water and extraction from other water 

constrained areas. 

·  Increase in water demand due to temperature increases and 

heat stress on humans, animals and vegetation potentially 

leading to fatalities. 

·  Dry ground causing increased run-off and less filtration into 

ground water, therefore less water storage and reduced 

quality of water. More water storage facilities required and 

increases to water treatment costs. 

·  Less regionally stored water in reservoirs leading to under 

utilisation of irrigation and water storage infrastructure.  

·  Increased regional costs due to greater need for establishing 

water collection, storage and reuse systems for communities, 

developers, investors, local government and water 

authorities. 

High H  
(C4) 

H 
(C4) 

H 
(C4) 

H 
(C4) 

3.1 Water 
Storage 
and 
Supply  

3.1.2 
Degradation 
and Failure of 
Water Supply 
Piping 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of pipe and waterway 

structures due to increases in ground and foundation 

movement and shrinkage, flooding events and changes in 

groundwater. 

Moderate M 
(B3) 

M 
(B3) 

M 
(C3) 

M 
(B3) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/6 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/4 between -200 and -
400mm. Soil movement generated in 
prone soils. Dry ground causing 
increased run-off and greater flood and 
flash flood potential. 

·  Increased maintenance and replacement costs of water 

supply and waterway infrastructure. 

·  Short term loss of water supply service in some localities due 

to increases to maintenance regime to repair and replace 

piping. 
Regional cost to councils and water authorities located in areas 
with moderate to highly expansive clays. For example the western 
basalt plains are characterised by their expansive clay soil, which 
expands and contracts greatly with changes in moisture content. 

Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and 
intensity of bushfires due to increases in 
wind events, increases in temperature 
and increases in number of days of fire 
danger p.a. In addition to this the decease 
in available moisture as indicated above.  

3.1.3 Bushfire 
Impacts on 
Catchment 
and Storage 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/6 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/4 between -200 and -
400mm. Drier forest understorey and 
available fuel for fire. 

·  Increase in bushfire within the main water catchment for 

cities and towns causing an immediate loss of water supply 

from ash, debris, sediments and fire fighting chemicals 

affecting the water quality of the dams and reservoirs. The 

Canberra Fires in 2004 are an example of this impact. 

·  A financial cost impact resulting from a bushfire through key 

water harvesting catchments could also be the technology 

expenditure to utilise the water affected in the short term 

through, for example installation of cleaning or membrane 

filtration technology to treat water to meet quality standards. 

Such technology is not currently installed for any of the major 

Melbourne catchments.  

·  Financial impact to water dependent industries and water 

supply agencies. 

·  Significant community hardship and outrage. 

·  Expensive transport of water and extraction from other water 

constrained areas. 

·  Several years of reduced water yield from catchments due to 

increased water use during tree regrowth. 

High M 
(D4) 

H 
(D5) 

M 
(D4) 

M 
(D4) 

3.2 Sewer 3.2.1 
Degradation 
and Failure of 
Sewer Pipes   

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of sewer piping and 

pipe structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of sewer 

Moderate M 
(C3) 

M 
(C3) 

L 
(D2) 

M 
(C3) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/6 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/4 between -200 and -
400mm. Soil movement generated in 
prone soils. Dry ground causing 
increased run-off and greater flood and 
flash flood potential. 

piping infrastructure. 

·  Short term loss of sewer services in some localities due to 

increases to maintenance regime to repair and replace 

piping. 

·  Could potentially increase health risks associated with 

increased leakages of sewer discharge. 
Regional cost to councils and water authorities located in areas 
with moderate to highly expansive clays. For example the western 
basalt plains are characterised by their expansive clay soil, which 
expands and contracts greatly with changes in moisture content. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%.  

3.2.2 Sewer 
Spills to 
Rivers and 
Bays 

Sea Level 
Rise 

Increase in sea level by 7 cm. 

·  Flood events overload the capacity of the sewer network 

resulting in overflow to drainage network. Generating an 

increase in the amount of environmental pollution in 

waterways and bays. 

·  Trunk sewers located close to the existing sea level may be 

subject to increased tidal gradient, ground water infiltration 

and overload. Trunk sewer capacity would be reduced and 

more prone to environmental spills during high rainfall events 

or king tides. 

·  Increase in volume of sewage to treat, therefore increases in 

treatment costs.  

Moderate M 
(C2) 

M 
(C3) 
 

M 
(D3) 

M 
(C2) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%. Increases in the height of the 
1 in 100 year flood. While the current 
flood height return frequency will be 
reduced. 

3.3 Storm 
Water and 
Drainage 

3.3.1 Storm 
Water 
Drainage and 
Flooding 
Damage  

Decrease in 
Available 
Moisture 

The annual  reduction in the moisture 
balance for majority of Vic is between -
100 and -200mm with a 1/4 between -
200 and -400mm. Low soil moisture prior 
to flood event reduces the capacity of the 
soil to absorb water, therefore increasing 
run off and the intensity of the flood event. 

·  Increase in flood frequency and intensity will degrade 

stormwater, waterway and drainage infrastructure. The 

majority of older (inner city) drainage networks have 

inadequate capacity to deal with extreme rainfall events due 

to historical design standards being lower and subsequent 

build up of hard surfaces since original establishment of 

infrastructure to handle storm water drainage. 

·  Potentially catastrophic regional to statewide damage to 

property, buildings and infrastructure. Significant private and 

public costs associated with clean up, maintenance and 

Extreme 
  

E 
(C5) 

E 
(C5) 

H 
(C4) 

E 
(C5) 
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Sea Level 
Rise 

Increase in sea level by 7 cm. replacement of assets across the state.  

·  Potential for permanent physical injuries and fatalities directly 

or indirectly from flooding event.  

·  Flooded areas near the sea that rely on tidal drainage may 

be inundated for longer due to sea level rise impacts on tidal 

gradient. 

·  Negative media reports in national and international media. 
 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%. 

3.3.2 
Degradation 
and Failure of 
Drainage 
Infrastructure Increase in 

Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  

·  Likely Degradation, failure and replacement of pipe and 

waterway structures due to increases in ground and 

foundation movement and shrinkage, flooding events and 

changes in groundwater. 

·  Increased maintenance and replacement costs of water 

supply and waterway infrastructure. 

·  Short term loss of water supply for several localities due to 

increased service disruption due to increased maintenance 

regime. 

·  Moderate state-wide costs from increased flood damage to 

waterway structures including river and levee banks. 

Moderate M 
(B3) 

M 
(B3) 

M 
(B2) 

M 
(B3) 
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Water Risk Assessment 2070 High 

Risk Rating (likelihood x consequence) Water  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes  

Risk Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 40-80% for the majority of 
Victoria. The annual  reduction in the 
moisture balance for majority of Vic is 
between -400 and -800mm. Reduced 
capacity of the dams and reservoirs to 
capture and store water due to higher 
evaporation rates. 

Decrease in 
Rainfall 

The majority of the state will have a 10-
30% reduction in rainfall, with some 
areas having a reduction of up to 40%. 
Decrease in rainfall to refill storage. 
Increase in drought occurrence  

4.1.1 Water 
Shortage 

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of 
the state and increase of 13.4 
(Melbourne) to 44.2 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30°C by 4 
(Melbourne) to 19 (Rutherglen) p.a.  
Increased losses from storage facilities 
and increased demand for water due to 
heat stresses, greater water irrigation 
demand. 

·  Likely seasonal loss of supply to localised regions. 

·  Water supply shortage to sections of cities (regional and 

Melbourne). 

·  Increase in water treatment costs due to lower water quality of 

catchment supply and potential health risks 

·  Financial impact to water dependent industries and water 

supply agencies. Expensive transport of water and extraction 

from other water constrained areas. 

·  Increase in water demand due to temperature increases and 

heat stress on humans, animals and vegetation potentially 

causing fatalities. 

·  Dry ground causing increased run-off and less filtration into 

ground water, therefore less water storage and reduced quality 

of water. More water storage facilities required and increases 

to water treatment costs. 

·  Less regionally stored water in reservoirs leading to under 

utilisation of irrigation and water storage infrastructure.  

·  Increased regional costs due to greater need for establishing 

water collection, storage and reuse systems for communities, 

developers, investors, local government and water authorities. 

Extreme H  
(B4) 

E 
(B5) 

E 
(B5) 

H 
(B4) 

4.1 Water 
Storage 
and 
Supply  

4.1.2 
Degradation 
and Failure of 
Water Supply 
Piping 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of pipe and waterway 

structures due to increases in ground and foundation 

movement and shrinkage, flooding events and changes in 

groundwater. 

High H  
(A3) 

M 
(B3) 

M 
(C3) 

H 
(A3) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 40-80% for the majority of 
Victoria. The annual  reduction in the 
moisture balance for majority of Vic is 
between -400 and -800mm. Soil 
movement generated in prone soils. Dry 
ground causing increased run-off and 
greater flood and flash flood potential. 

·  Increased maintenance and replacement costs of water supply 

and waterway infrastructure. 

·  Short term loss of water supply service in some localities due 

to increases to maintenance regime to repair and replace 

piping. 

·  Regional cost to councils and water authorities located in 

areas with moderate to highly expansive clays. For example 

the western basalt plains are characterised by their expansive 

clay soil, which expands and contracts greatly with changes in 

moisture content. 
Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and 
intensity of bushfires due to increases in 
wind events, increases in temperature 
and increases in number of days of fire 
danger p.a. In addition to this the decease 
in available moisture as indicated above.  

4.1.3 Bushfire 
Impacts on 
Catchment 
and Storage 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 40-80% for the majority of 
Victoria. The annual  reduction in the 
moisture balance for majority of Vic is 
between -400 and -800mm. Drier forest 
understorey and available fuel for fire. 

·  Increase in bushfire within the main water catchment for cities 

and towns causing an immediate loss of water supply from 

ash, debris, sediments and fire fighting chemicals affecting the 

water quality of the dams and reservoirs. The Canberra Fires 

in 2004 are an example of this impact. 

·  A financial cost impact resulting from a bushfire through key 

water harvesting catchments could also be the technology 

expenditure to utilise the water affected in the short term 

through, for example installation of cleaning or membrane 

filtration technology to treat water to meet quality standards. 

Such technology is not currently installed for any of the major 

Melbourne catchments.  

·  Financial impact to water dependent industries and water 

supply agencies. 

·  Significant community hardship and outrage. 

·  Expensive transport of water and extraction from other water 

constrained areas. 

·  Several years of reduced water yield from catchments due to 

increased water use during tree regrowth. 

Extreme H 
(C4) 

E 
(C5) 

H 
(C4) 

H 
(C4) 

4.2 Sewer 4.2.1 
Degradation 
and Failure of 
Sewer Pipes   

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Increased in fluctuation in 
groundwater levels, changes to soil 
composition and foundation structures 

·  Degradation, failure and replacement of sewer piping and pipe 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of sewer piping 

High H 
(B4) 

M 
(B3) 

L 
(D2) 

H 
(B4) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 40-80% for the majority of 
Victoria. The annual  reduction in the 
moisture balance for majority of Vic is 
between -400 and -800mm. Soil 
movement generated in prone soils. Dry 
ground causing increased run-off and 
greater flood and flash flood potential. 

infrastructure. 

·  Short term loss of sewer services in some localities due to 

increases to maintenance regime to repair and replace piping. 

·  Could potentially increase health risks associated with 

increased leakages of sewer discharge. 
Regional cost to councils and water authorities located in areas with 
moderate to highly expansive clays. For example the western basalt 
plains are characterised by their expansive clay soil, which expands 
and contracts greatly with changes in moisture content. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%.  

4.2.2 Sewer 
Spills to 
Rivers and 
Bays 

Sea Level 
Rise 

Increase in sea level by 52 cm. 

·  Flood events overload the capacity of the sewer network 

resulting in overflow to drainage network. Generating an 

increase in the amount of environmental pollution in 

waterways and bays. 

·  Trunk sewers located close to the existing sea level may be 

subject to increased tidal gradient, ground water infiltration and 

overload. Trunk sewer capacity would be reduced and more 

prone to environmental spills during high rainfall events or king 

tides. 

·  Increase in volume of sewage to treat, therefore increases in 

treatment costs.  

High M 
(C3) 

H 
(C4) 
 

M 
(C3) 

M 
(C3) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%. Increases in the height of the 
1 in 100 year flood. While the current 
flood height return frequency will be 
reduced. 

Decrease in 
Available 
Moisture 

The annual  reduction in the moisture 
balance for majority of Vic is between -
400 and -800mm. Low soil moisture prior 
to flood event reduces the capacity of the 
soil to absorb water, therefore increasing 
run off and the intensity of the flood event. 

4.3 Storm 
Water and 
Drainage 

4.3.1 Storm 
Water 
Drainage and 
Flooding 
Damage  

Sea Level 
Rise 

Increase in sea level by 52 cm. 

·  Increase in flood frequency and intensity will degrade 

stormwater, waterway and drainage infrastructure. The 

majority of older (inner city) drainage networks have 

inadequate capacity to deal with extreme rainfall events due to 

historical design standards being lower and subsequent build 

up of hard surfaces since original establishment of 

infrastructure to handle storm water drainage. 

·  Potentially catastrophic regional to statewide damage to 

property, buildings and infrastructure. Significant private and 

public costs associated with clean up, maintenance and 

replacement of assets across the state.  

·  Potential for permanent physical injuries and fatalities directly 

or indirectly from flooding event.  

·  Flooded areas near the sea that rely on tidal drainage may be 

inundated for longer due to sea level rise impacts on tidal 

gradient. 

·  Negative media reports in national and international media. 
 

Extreme 
  

E 
(C5) 

E 
(C5) 

H 
(C4) 

E 
(C5) 
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Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%. 

4.3.2 
Degradation 
and Failure of 
Drainage 
Infrastructure Increase in 

Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events. 

·  Likely degradation, failure and replacement of pipe and 

waterway structures due to increases in ground and 

foundation movement and shrinkage, flooding events and 

changes in groundwater. 

·  Increased maintenance and replacement costs of water supply 

and waterway infrastructure. 

·  Short term loss of water supply for several localities due to 

increased service disruption due to increased maintenance 

regime. 

·  Major state-wide costs from increased flood damage to 

waterway structures including river and levee banks. 

High H 
(B4) 

M 
(B3) 

M 
(B2) 

H 
(B4) 
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Appendix D:  Power Risk Assessment 
Power Risk Assessment 2030 Low 

Risk Rating (likelihood x consequence) Electricity  Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change  Risk Description for Multiple Causes 

Risk Rating 
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1.1.1 
Increase in 
Demand 
Pressure 
Blackouts 

Increased 
Temperature 
and 
heatwaves 

0.5-1°C increase in temp over majority 
of the state and increase of 1 
(Melbourne) to 4 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 0.5 
(Melbourne) to 2 (Rutherglen) p.a. As 
ambient temperature rises, the efficiency 
of power lines will decrease. Peak 
demand for electricity will increase due to 
increased air conditioner use. 

·  Peak demand requirements increase while the distribution 

efficiency is reduced due to ambient air temperature. This 

combined stress will cause minor brownouts and blackouts 

and less reliable electricity supply. 

·  Short term shut down of some industrial and commercial 

enterprises. Short term loss of electricity supply to 

residential areas.  

·  Increase in potential heat wave deaths in elderly and young 

to loss of relief from heat stress.  

·  Moderate negative publicity and public perception of 

service. 
 

Moderate M 
(B2) 

M 
(B3) 

M 
(B3) 

M 
(B2) 

1.1 Electricity 
Generation, 
Transmission 
and Demand  

1.1.2  
Decline in 
Stability of 
Structures 
and 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with the exception of the Great 
Dividing Range. The annual  reduction 
in the moisture balance for majority of 
Vic is between -50 and -100mm. Less 
moisture for the preservation of dam walls 
and foundations of transmission towers. 

·  Degradation, failure and replacement of foundations of 

power transmission line structures and generation 

structures due to increases in ground and foundation 

movement and shrinkage and changes in groundwater. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

Moderate L 
(D2) 

M 
(E4) 

M 
(E4) 

M 
(D3) 
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Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells.  Large fluctuations cause an 
increase in variations in groundwater, soil 
moisture and the chemical structure of 
foundations, causing movement and 
weakening of foundations. 

·  Potential for moderate financial impact across state over 

time. 

·  Impacts on residents, industry, state government and 

energy utilities.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Potential for human injury and fatalities. Negative local 

media. 
  

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events.  Wind blows 
objects, trees and structures over 
overhead transmission lines and other 
structures. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events. More opportunity for 
damage to occur. 

1.1.3  
Damage to 
Above 
Ground 
Transmissio
n 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. Lightning 
events cause power surges, faults and 
blackouts. 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of above ground 

transmission infrastructure. 
 
 

Low 
 

L 
(E2) 

L 
(E2) 

L 
(E2) 

L 
(E2) 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. Lightning 
events cause more bushfires to be 
started. 

Increased 
Bushfires 

Increase in severity and number of 
Bushfires. 

1.1.4  
Increased 
Bushfire 
Damage 

Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority 
of the state and increase of 1 
(Melbourne) to 4 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 0.5 
(Melbourne) to 2 (Rutherglen) p.a.  

·  Loss of supply and infrastructure for potentially extended 

periods of time to local and regional areas. 

·  Increase in repair and replacement costs of above ground 

transmission infrastructure. 

·  Potential fo significant financial impact across the State 

over time. 
 

Moderate M 
(D3) 

M 
(D3) 

L 
(D1) 

M 
(D3) 

1.1.5 
Substation 
Flooding 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%. Floods become more 
frequent. 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of electricity 

Moderate M 
(D3) 

M 
(D3) 

L 
(D1) 

M 
(D3) 



 
 
 
 
 

107 

Sea-Level 
Rise 

Increase in sea level by 3 cm.  Land that 
is used by a substation to be flooded by 
the ocean. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  More flooding will be 
caused by more extreme storms. 

infrastructure.  

·  Unlikely relocation of coastal power supply infrastructure. 

Decrease in 
Rainfall 

The majority of the state will have a 0-
5% reduction in rainfall.  Less rainfall to 
wash the dust off the insulators. 

1.1.6  
Arcing 
Faults of 
Transmissio
n Lines 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells.  Longer dry periods allow a build 
up of dust on the substation insulators. 

·  Increase in transmission faults and blackouts, less reliable 

electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of electricity 

infrastructure. 

·  Cost to utilities due to loss of electricity supply. 

Low 
 
 

L 
(D2) 
 
 

L 
(D2) 
 
 

L 
(D2) 
 
 

L 
(D2) 
 
 

1.1.7 
Reduction of 
Hydroelectri
city 
Generation 

Decrease in 
Rainfall 

The majority of the state will have a 0-
5% reduction in rainfall.  Less water to 
use in the production of hydroelectricity. 

·  Potential lack of available water storage to supply hydro 

electricity generation plants. 

·  Potential increased cost of production of hydroelectricity 

per KW. 

·  Brownouts and blackouts, less reliable electricity supply. 
 

Low L 
(D2) 

L 
(D2) 

L 
(D2) 

L 
(D2) 

1.1.8 
Reduction of 
Coal 
Electricity 
Generation 

Decrease in 
Rainfall 

The majority of the state will have a 0-
5% reduction in rainfall.  Less available 
water storage to supply coal electricity 
generation plants for steam generation 
and power station cooling systems. 
 

·  Potential minor increase in the cost of production of coal 

electricity per KW. 

·  Brownouts and blackouts, less reliable electricity supply. 
 

Low L 
(D2) 

L 
(D2) 

L 
(D2) 

L 
(D2) 

1.1.9 
Wind Power 
Inhibited 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events.  Extreme wind 
events inhibit wind power generation 
during these periods. Electricity 
generation needs to stop during extreme 
wind due to stresses on wind turbines. 

·  Potential minor increase in cost of production of wind 

electricity per KW. 
 

Low L 
(D1) 

L 
(D1) 

L 
(D1) 

L 
(D1) 

1.2 Oil and 
Gas 
Extraction, 
Refining and 
Distribution 

1.2.1 
Decline in 
Stability of 
Structures 
and 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with the exception of the Great 
Dividing Range. The annual  reduction 
in the moisture balance for majority of 
Vic is between -50 and -100mm. Less 
moisture for the foundations of refinery 
infrastructure and pipelines.. 

·  Degradation, failure and replacement of foundations of on-

shore oil and gas extraction, refinery and pipeline 

structures due to increases in ground and foundation 

movement and shrinkage and changes in groundwater. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

Moderate M 
(D3) 

M 
(E4) 

M 
(E4) 

M 
(D3) 
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Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells.  Large fluctuations cause an 
increase in variations in groundwater, soil 
moisture and the chemical structure of 
foundations, causing movement and 
weakening of foundations. 

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Unlikely potential for human injury and fatalities. Potential 

for negative local media.  

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events.  Extreme wind 
events increase wave energy and 
increase potential shutdown periods of oil 
and gas platforms and floating production. 
The production is shut down at high risk 
periods as extreme events may damage 
structures. 
Increased surface wave activity, 
increases the disturbance on sea bed 
pipelines, leading to direct movement of 
the pipes, exposure and/or burial. 

Sea-Level 
Rise 

Increase in sea level by 3 cm.  Increase 
in ocean swells, wave energy and the 
height at which the wave force is exerted 
on the structures. .Platforms and 
associated structures are designed for 
specific force scenarios, change in height 
of these forces can make these structure 
vulnerable to damage and failure. 

1.2.2 
Offshore 
Infrastructur
e Storm 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  Increased wave energy 
and fatigue of structures will be caused by 
more extreme storms. 

·  Degradation, failure and replacement of offshore oil and 

gas extraction and pipeline structures due to increases in 

extreme wind, storm and wave events. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Potential for human injury and fatalities. Negative local 

media. 
 

Moderate M 
(D3) 

M 
(E4) 

M 
(E4) 

M 
(D3) 

1.2.3 
Inundation 
of Refineries 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%. Floods become more 
frequent. 

·  Shutdown of the refinery and impacts on supply due to 

flooding. 

·  Minor local impacts on business operations. 

·  Increase maintenance and operational costs. 

·  Unlikely loss of oil and chemicals from site, impacting on 

Low L 
(D2) 

L 
(D2) 

L 
(E1) 

L 
(D2) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  More flooding will be 
caused by more extreme storms. 

the surrounding environment. 

·  Unlikely potential injuries and negative reports in media. 
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Power Risk Assessment 2030 High 

Risk Rating (likelihood x consequence) Electricity Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact  Risk Description for Multiple Causes 

Risk Rating 
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2.1.1 
Increase in 
Demand 
Pressure 
Blackouts 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority 
of the state and increase of 3 
(Melbourne) to 10 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 1 
(Melbourne) to 5 (Rutherglen) p.a. As 
ambient temperature rises, the efficiency 
of power lines will decrease. Peak 
demand for electricity will increase due to 
increased air conditioner use. 

·  Peak demand requirements increase while the distribution 

efficiency is reduced due to ambient air temperature. This 

combined stress will cause minor brownouts and blackouts 

and less reliable electricity supply. 

·  Short term shut down of some industrial and commercial 

enterprises. Short term loss of electricity supply to 

residential areas.  

·  Increase in potential heat wave deaths in elderly and young 

to loss of relief from heat stress.  

·  Moderate negative publicity and public perception of 

service. 
 

High M 
(A2) 

H 
(A3) 

H 
(A3) 

H 
(A3) 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/5 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/3 between -200 and -
400mm. Less moisture for the 
preservation of dam walls and 
foundations of transmission towers. 

2.1 Electricity 
Generation, 
Transmission 
and Demand 

2.1.2 Decline 
in Stability 
of 
Structures 
and 
Foundations 

Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells.  Large fluctuations cause an 
increase in variations in groundwater, soil 
moisture and the chemical structure of 
foundations, causing movement and 
weakening of foundations. 

·  Degradation, failure and replacement of foundations of 

power transmission line structures and generation 

structures due to increases in ground and foundation 

movement and shrinkage and changes in groundwater. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

·  Potential for moderate financial impact across state over 

time. 

·  Impacts on residents, industry, state government and 

energy utilities.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Potential for human injury and fatalities. Negative local 

media. 
  

Moderate M 
(D3) 

M 
(E4) 

M 
(E4) 

M 
(D3) 



 
 
 
 
 

111 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% 
increase.  Wind blow objects, trees and 
structures over overhead transmission 
lines and other structures. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events. More opportunity for 
damage to occur. 

2.1.3 Storm 
Damage to 
Above 
Ground 
Transmissio
n 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. Lightning 
events cause power surges, faults and 
blackouts. 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of above ground 

transmission infrastructure. 
 
 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. Lightning 
events cause more bushfires to be 
started. 

Increased 
Bushfires 

Increase in severity and number of 
Bushfires. 

2.1.4 
Increased 
Bushfire 
Damage 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority 
of the state and increase of 3 
(Melbourne) to 10 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 1 
(Melbourne) to 5 (Rutherglen) p.a.  

·  Loss of supply and infrastructure for potentially extended 

periods of time to local and regional areas. 

·  Increase in repair and replacement costs of above ground 

transmission infrastructure. 

·  Potential fo significant financial impact across the State 

over time. 
 

Moderate M 
(D3) 

M 
(D3) 

L 
(D1) 

M 
(D3) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%. Floods become more 
frequent. 

Sea-Level 
Rise 

Increase in sea level by 17 cm.  Land 
that is used by a substation to be flooded 
by the ocean. 

2.1.5 
Substation 
Flooding 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events. More flooding will be 
caused by more extreme storms 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of electricity 

infrastructure.  

·  Unlikely potential relocation of coastal power supply 

infrastructure. 

High H 
(C4) 

M 
(C3) 

M 
(C3) 

M 
(C3) 
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Decrease in 
rainfall 

The majority of the state will have a 5-
10% reduction in rainfall.  Less rainfall to 
wash the dust off the insulators 

2.1.6 Arcing 
Faults of 
Transmissio
n Lines Increased 

Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Longer dry periods allow a build 
up of dust on the substation insulators. 

·  Increase in transmission faults and blackouts, less reliable 

electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of electricity 

infrastructure. 

·  Cost to utilities due to loss of electricity supply. 

Low 
 
 

L 
(D2) 
 

L 
(D2) 
 
 

L 
(D2) 
 
 

L 
(D2) 
 

2.1.7  
Reduction of 
Hydroelectri
city Supply 

Decrease in 
Rainfall 

The majority of the state will have a 5-
10% reduction in rainfall.  Less water to 
use in the production of hydroelectricity. 

·  Potential lack of available water storage to supply hydro 

electricity generation plants. 

·  Potential increased cost of production of hydroelectricity 

per KW. 

·  Brownouts and blackouts, less reliable electricity supply. 
 

Moderate M 
(B3) 

M 
(B2) 

L 
(B1) 

M 
(B3) 

2.1.8 
Reduction of 
Coal 
Electricity 
Generation 

Decrease in 
Rainfall 

The majority of the state will have a 5-
10% reduction in rainfall.  Less available 
water storage to supply coal electricity 
generation plants for steam generation 
and power station cooling systems. 
 

·  Potential minor increase in the cost of production of coal 

electricity per KW. 

·  Brownouts and blackouts, less reliable electricity supply. 
 

Moderate M 
(D3) 

L 
(D2) 

L 
(D2) 

M 
(D3) 

2.1.9 
Wind Power 
Inhibited 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% 
increase. Extreme wind events inhibit 
wind power generation during these 
periods. Electricity generation needs to 
stop during extreme wind due to stresses 
on wind turbines. 

·  Potential minor increase in cost of production of wind 

electricity per KW. 
 

Low L 
(C1) 

L 
(C1) 

L 
(C1) 

L 
(C1) 

2.2 Oil and 
Gas 
Extraction, 
Refining and 
Distribution 

2.2.1 
Decline in 
Stability of 
Structures 
and 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/5 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/3 between -200 and -
400mm. Less moisture for the 
foundations of refinery infrastructure and 
pipelines.. 

·  Degradation, failure and replacement of foundations of on-

shore oil and gas extraction, refinery and pipeline 

structures due to increases in ground and foundation 

movement and shrinkage and changes in groundwater. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

Moderate M 
(C3) 

M 
(E4) 

M 
(E4) 

M 
(C3) 
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Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells.  Large fluctuations cause an 
increase in variations in groundwater, soil 
moisture and the chemical structure of 
foundations, causing movement and 
weakening of foundations. 

·  Unlikely potential for human injury and fatalities. Potential 

for negative local media.  

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% 
increase.  Extreme wind events increase 
wave energy and increase potential 
shutdown periods of oil and gas platforms 
and floating production. The production is 
shut down at high risk periods as extreme 
events may damage structures. 
Increased surface wave activity, 
increases the disturbance on sea bed 
pipelines, leading to direct movement of 
the pipes, exposure and/or burial. 

Sea-Level 
Rise 

Increase in sea level by 17 cm.  Increase 
in ocean swells, wave energy and the 
height at which the wave force is exerted 
on the structures. .Platforms and 
associated structures are designed for 
specific force scenarios, change in height 
of these forces can make these structure 
vulnerable to damage and failure. 

2.2.2 
Offshore 
Infrastructur
e Storm 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  Increased wave energy 
and fatigue of structures will be caused by 
more extreme storms. 

·  Degradation, failure and replacement of offshore oil and 

gas extraction and pipeline structures due to increases in 

extreme wind, storm and wave events. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Potential for human injury and fatalities. Negative local 

media. 

 

Moderate M 
(C3) 

M 
(E4) 

M 
(E4) 

M 
(C3) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 27%. Floods become more 
frequent. 

2.2.3 
Inundation 
of Refineries 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  More flooding will be 
caused by more extreme storms. 

·  Shutdown of the refinery and impacts on supply due to 

flooding. 

·  Minor local impacts on business operations. 

·  Increase maintenance and operational costs. 

·  Unlikely loss of oil and chemicals from site, impacting on 

the surrounding environment. 

·  Unlikely potential injuries and negative reports in media. 
 

Low L 
(D2) 

L 
(D2) 

L 
(E1) 

L 
(D2) 
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Power Risk Assessment 2070 Low 

Risk Rating (likelihood x consequence) Electricity Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact  Risk Description for Multiple Causes 

Risk Rating 
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3.1.1 
Increase in 
Demand 
Pressure 
Blackouts 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority 
of the state and increase of 3 
(Melbourne) to 9.5 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 1 
(Melbourne) to 4.5 (Rutherglen) p.a. As 
ambient temperature rises, the efficiency 
of power lines will decrease. Peak 
demand for electricity will increase due to 
increased air conditioner use. 

·  Peak demand requirements increase while the distribution 

efficiency is reduced due to ambient air temperature. This 

combined stress will cause minor brownouts and blackouts 

and less reliable electricity supply. 

·  Short term shut down of some industrial and commercial 

enterprises. Short term loss of electricity supply to 

residential areas.  

·  Increase in potential heat wave deaths in elderly and young 

to loss of relief from heat stress.  

·  Moderate negative publicity and public perception of 

service. 
 

High M 
(A2) 

H 
(A3) 

H 
(A3) 

H 
(A3) 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/6 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/4 between -200 and -
400mm. Less moisture for the 
preservation of dam walls and 
foundations of transmission towers. 

3.1 Electricity 
Generation, 
Transmission 
and Demand 

3.1.2 Decline 
in Stability 
of 
Structures 
and 
Foundations 

Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells.  Large fluctuations cause an 
increase in variations in groundwater, soil 
moisture and the chemical structure of 
foundations, causing movement and 
weakening of foundations. 

·  Degradation, failure and replacement of foundations of 

power transmission line structures and generation 

structures due to increases in ground and foundation 

movement and shrinkage and changes in groundwater. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

·  Potential for moderate financial impact across state over 

time. 

·  Impacts on residents, industry, state government and 

energy utilities.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Potential for human injury and fatalities. Negative local 

media. 
  

Moderate M 
(D3) 

M 
(E4) 

M 
(E4) 

M 
(D3) 
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Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% 
increase.  Wind blow objects, trees and 
structures over overhead transmission 
lines and other structures. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  More opportunity for 
damage to occur. 

3.1.3 Storm 
Damage to 
Above 
Ground 
transmissio
n 

Increased 
electrical 
storm 
activity 

Increase in lightning strikes.  Lightning 
events cause power surges, faults and 
blackouts. 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of above ground 

transmission infrastructure. 
 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. Lightning 
events cause more bushfires to be 
started. 

Increased 
Bushfires 

Increase in severity and number of 
Bushfires. 

3.1.4 
Increased 
Bushfire 
Damage 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority 
of the state and increase of 3 
(Melbourne) to 9.5 (Rutherglen) days 
over 35 and an increase in the number 
of heatwaves events over 30 C° by 1 
(Melbourne) to 4.5 (Rutherglen) p.a.  

·  Loss of supply and infrastructure for potentially extended 

periods of time to local and regional areas. 

·  Increase in repair and replacement costs of above ground 

transmission infrastructure. 

·  Potential fo significant financial impact across the State 

over time. 

 

Moderate M 
(D3) 

M 
(D3) 

L 
(D1) 

M 
(D3) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%. Floods become more frequent 

Sea-Level 
Rise 

Increase in sea level by 7 cm.  Land that 
is used by a substation to be flooded by 
the ocean. 

3.1.5 
Substation 
Flooding 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  More flooding will be 
caused by more extreme storms 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of electricity 

infrastructure.  

·  Unlikely relocation of coastal power supply infrastructure. 

High H 
(C4) 

M 
(C3) 

M 
(C3) 

M 
(C3) 
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Decrease in 
Rainfall 

The majority of the state will have a 5-
10% reduction in rainfall.  Less rainfall to 
wash the dust off the insulators 

3.1.6 Arcing 
Faults of 
Transmissio
n Lines Increased 

Variation in 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Longer dry periods allow a build 
up of dust on the substation insulators. 

·  Increase in transmission faults and blackouts, less reliable 

electricity supply. 

·  Shut down of industrial and commercial enterprises. 

·  Increase in repair and replacement costs of electricity 

infrastructure. 

·  Cost to utilities due to loss of electricity supply. 

Low 
 
 

L 
(D2) 
 

L 
(D2) 
 

L 
(D2) 
 

L 
(D2) 
 

3.1.7 
Reduction of 
Hydroelectri
city Supply 

Decrease in 
Rainfall 

The majority of the state will have a 5-
10% reduction in rainfall.  Less water to 
use in the production of hydro electricity 

·  Potential lack of available water storage to supply hydro 

electricity generation plants. 

·  Potential increased cost of production of hydroelectricity 

per KW. 

·  Brownouts and blackouts, less reliable electricity supply. 
 

Moderate M 
(B3) 

M 
(B2) 

L 
(B1) 

M 
(B3) 

3.1.8 
Reduction of 
Coal 
Electricity 
Generation 

Decrease in 
Rainfall 

The majority of the state will have a 5-
10% reduction in rainfall.  Less available 
water storage to supply coal electricity 
generation plants for steam generation 
and power station cooling systems. 
 

·  Potential minor increase in the cost of production of coal 

electricity per KW. 

·  Brownouts and blackouts, less reliable electricity supply. 

 

M M 
(D3) 

L 
(D2) 

L 
(D2) 

M 
(D3) 

3.1.9 
Wind Power 
Inhibited 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% 
increase. Extreme wind events inhibit 
wind power generation during these 
periods. Electricity generation needs to 
stop during extreme wind due to stresses 
on wind turbines. 

·  Potential minor increase in cost of production of wind 

electricity per KW. 
 

Low L 
(C1) 

L 
(C1) 

L 
(C1) 

L 
(C1) 

3.2 Oil and 
Gas 
Extraction, 
Refining and 
Distribution 

3.2.1 
Decline in 
Stability of 
Structures 
and 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with a 1/6 of the state experiencing up 
to a 40% increase. The annual  
reduction in the moisture balance for 
majority of Vic is between -100 and -
200mm with a 1/4 between -200 and -
400mm. Less moisture for the 
foundations of refinery infrastructure and 
pipelines.. 

·  Degradation, failure and replacement of foundations of on-

shore oil and gas extraction, refinery and pipeline 

structures due to increases in ground and foundation 

movement and shrinkage and changes in groundwater. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Unlikely potential for human injury and fatalities. Potential 

for negative local media.  

Moderate M 
(C3) 

M 
(E4) 

M 
(E4) 

M 
(C3) 
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Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells.  Large fluctuations cause an 
increase in variations in groundwater, soil 
moisture and the chemical structure of 
foundations, causing movement and 
weakening of foundations. 

 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% 
increase. Extreme wind events increase 
wave energy and increase potential 
shutdown periods of oil and gas platforms 
and floating production. The production is 
shut down at high risk periods as extreme 
events may damage structures. 
Increased surface wave activity, 
increases the disturbance on sea bed 
pipelines, leading to direct movement of 
the pipes, exposure and/or burial. 

Sea-Level 
Rise 

Increase in sea level by 7 cm.  Increase 
in ocean swells, wave energy and the 
height at which the wave force is exerted 
on the structures. .Platforms and 
associated structures are designed for 
specific force scenarios, change in height 
of these forces can make these structure 
vulnerable to damage and failure. 

3.2.2 
Offshore 
Infrastructur
e Storm 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  Increased wave energy 
and fatigue of structures will be caused by 
more extreme storms. 

·  Degradation, failure and replacement of offshore oil and 

gas extraction and pipeline structures due to increases in 

extreme wind, storm and wave events. 

·  Increased vulnerability to structural failures and increased 

maintenance costs.  

·  Potential for weakening of structures to make it prone to 

failure and even collapse in an extreme storm event.  

·  Potential for human injury and fatalities. Negative local 

media. 

 

Moderate M 
(D3) 

M 
(E4) 

M 
(E4) 

M 
(D3) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by 
up to 40%. Floods become more 
frequent. 

3.2.3 
Inundation 
of Refineries 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  More flooding will be 
caused by more extreme storms. 

·  Shutdown of the refinery and impacts on supply due to 

flooding. 

·  Minor local impacts on business operations. 

·  Increase maintenance and operational costs. 

·  Unlikely loss of oil and chemicals from site, impacting on 

the surrounding environment. 

·  Unlikely potential injuries and negative reports in media. 

 

Moderate M 
(D3) 

M 
(D3) 

L 
(E2) 

M 
(D3) 
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Power Risk Assessment 2070 High 

Risk Rating (likelihood x consequence) Power  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact  Risk Description for Multiple Causes 

Risk 
Rating 
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4.1.1 Increase 
in Demand 
Pressure 
Blackouts  

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves 
events over 30°C by 4 (Melbourne) to 19 
(Rutherglen) p.a. As ambient temperature 
rises, the efficiency of power lines will 
decrease. Peak demand for electricity will 
increase due to increased air conditioner use. 

·  Peak demand requirements increase 

while the distribution efficiency is 

reduced due to ambient air temperature. 

This combined stress will cause major 

brownouts and blackouts and less 

reliable electricity supply. 

·  Short term shut down of some industrial 

and commercial enterprises. Short term 

loss of electricity supply to residential 

areas.  

·  Increase in potential heat wave deaths in 

elderly and young to loss of relief from 

heat stress.  

·  Major negative publicity and public 

perception of service. 
 

Extreme M 
(A2) 

E 
(A4) 

H 
(B4) 

E 
(A4) 

4.1 Electricity 
Generation, 
Transmission and 
Demand 

4.1.2 Decline 
in Stability of 
Structures 
and 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 40-80% for the majority of Victoria. The 
annual  reduction in the moisture balance 
for majority of Vic is between -400 and -
800mm. Less moisture for the preservation of 
dam walls and foundations of transmission 
towers. 

·  Degradation, failure and replacement of 

foundations of power transmission line 

structures and generation structures due 

to increases in ground and foundation 

movement and shrinkage and changes 

in groundwater. 

·  Increased vulnerability to structural 

failures and increased maintenance 

costs.  

·  Potential for moderate financial impact 

Moderate M 
(C3) 

M 
(D4) 

M 
(D4) 

M 
(C3) 
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Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells.  Large 
fluctuations cause an increase in variations in 
groundwater, soil moisture and the chemical 
structure of foundations, causing movement 
and weakening of foundations. 

across state over time. 

·  Impacts on residents, industry, state 

government and energy utilities.  

·  Potential for weakening of structures to 

make it prone to failure and even 

collapse in an extreme storm event.  

·  Potential for human injury and fatalities. 

Negative local media. 
  

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. Wind blows objects, trees and 
structures over overhead transmission lines 
and other structures. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  More opportunity for damage to 
occur. 

4.1.3 Storm 
Damage to 
Above 
Ground 
Transmission 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. Lightning 
events cause power surges, faults and 
blackouts. 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial 

enterprises. 

·  Increase in repair and replacement costs 

of above ground transmission 

infrastructure. 
 

High H 
(C4) 

H 
(C4) 

M 
(C3) 

H 
(C4) 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. Lightning 
events cause more bushfires to be started. 

Increased 
Bushfires 

Increase in severity and number of 
Bushfires. 

4.1.4 
Increased 
Bushfire 
Damage 

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves 
events over 30°C by 4 (Melbourne) to 19 
(Rutherglen) p.a.  

·  Loss of supply and infrastructure for 

potentially extended periods of time to 

local and regional areas. 

·  Increase in repair and replacement costs 

of above ground transmission 

infrastructure. 

·  Potential fo significant financial impact 

across the State over time. 

 

Moderate M 
(D3) 

M 
(D3) 

L 
(D1) 

M 
(D3) 

4.1.5  
Substation 
Flooding 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. Flooding of substations becomes more 
frequent. 

·  Blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial 

enterprises. 

High H 
(B4) 

M 
(B3) 

M 
(B3) 

H 
(B4) 
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Sea-Level 
Rise 

Increase in sea level by 52 cm . Land that is 
used by a substation to be flooded by the 
ocean. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. More flooding will be caused by more 
extreme storms 

·  Increase in repair and replacement costs 

of electricity infrastructure.  

·  Potential relocation of coastal power 

supply infrastructure. 

Decrease in 
Rainfall 

The majority of the state will have a 10-
30% reduction in rainfall, with some areas 
having a reduction of up to 40%. Less 
rainfall to wash the dust off the insulators 

4.1.6 Arcing 
Faults of 
Transmission 
Lines 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Longer dry periods allow a build up of dust on 
the substation insulators. 

·  Increase in transmission faults and 

blackouts, less reliable electricity supply. 

·  Shut down of industrial and commercial 

enterprises. 

·  Increase in repair and replacement costs 

of electricity infrastructure. 

·  Cost to utilities due to loss of electricity 

supply. 

Moderate 
 
 

M 
(C3) 

L 
(C2) 

L 
(C2) 

L 
(C2) 
 
 

4.1.7 
Reduction of 
Hydroelectrici
ty Supply 

Decrease in 
Rainfall 

The majority of the state will have a 10-
30% reduction in rainfall, with some areas 
having a reduction of up to 40%.  Less 
water to use in the production of hydro 
electricity 

·  Potential lack of available water storage 

to supply hydro electricity generation 

plants. 

·  Potential increased cost of production of 

hydroelectricity per KW. 

·  Brownouts and blackouts, less reliable 

electricity supply. 
 

High H 
(B4) 

M 
(B2) 

L 
(B1) 

H 
(B4) 

4.1.8  
Reduction of 
Coal 
Electricity 
Generation 

Decrease in 
Rainfall 

The majority of the state will have a 10-
30% reduction in rainfall, with some areas 
having a reduction of up to 40%.  Less 
available water storage to supply coal 
electricity generation plants for steam 
generation and power station cooling 
systems. 

·  Potential minor increase in the cost of 

production of coal electricity per KW. 

·  Brownouts and blackouts, less reliable 

electricity supply. 
 

High H 
(C4) 

L 
(C2) 

L 
(C2) 

H 
(C4) 

4.1.9 
Wind Power 
Inhibited 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. Extreme wind events inhibit wind 
power generation during these periods. 
Electricity generation needs to stop during 
extreme wind due to stresses on wind 
turbines. 

·  Potential minor increase in cost of 

production of wind electricity per KW. 
 

Moderate L 
(D2) 

L 
(C2) 

L 
(D2) 

M 
(D3) 



 
 
 
 
 

122 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 40-80% for the majority of Victoria. The 
annual  reduction in the moisture balance 
for majority of Vic is between -400 and -
800mm.  Much less moisture for the 
foundations of refinery infrastructure and 
pipelines.. 

4.2.1 
Decline in 
Stability of 
Structures 
and 
Foundations 

Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells.  Large 
fluctuations cause an increase in variations in 
groundwater, soil moisture and the chemical 
structure of foundations, causing movement 
and weakening of foundations. 

·  Degradation, failure and replacement of 

foundations of on-shore oil and gas 

extraction, refinery and pipeline 

structures due to increases in ground 

and foundation movement and shrinkage 

and changes in groundwater. 

·  Increased vulnerability to structural 

failures and increased maintenance 

costs.  

·  Potential for weakening of structures to 

make it prone to failure and even 

collapse in an extreme storm event.  

·  Unlikely potential for human injury and 

fatalities. Potential for negative local 

media.  

 

Moderate M 
(C3) 

M 
(D4) 

M 
(D4) 

M 
(C3) 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. Extreme wind events increase 
wave energy and increase potential shutdown 
periods of oil and gas platforms and floating 
production. The production is shut down at 
high risk periods as extreme events may 
damage structures. 
Increased surface wave activity, increases the 
disturbance on sea bed pipelines, leading to 
direct movement of the pipes, exposure 
and/or burial. 

4.2 Oil and Gas 
Extraction, Refining 
and Distribution 

4.2.2 Offshore 
Infrastructure 
Storm 
Damage 

Sea-Level 
Rise 

Increase in sea level by 52 cm . Increase in 
ocean swells, wave energy and the height at 
which the wave force is exerted on the 
structures. .Platforms and associated 
structures are designed for specific force 
scenarios, change in height of these forces 
can make these structure vulnerable to 
damage and failure. 

·  Degradation, failure and replacement of 

offshore oil and gas extraction and 

pipeline structures due to increases in 

extreme wind, storm and wave events. 

·  Increased vulnerability to structural 

failures and increased maintenance 

costs.  

·  Potential for weakening of structures to 

make it prone to failure and even 

collapse in an extreme storm event.  

·  Potential for human injury and fatalities. 

Negative local media. 

 

High H 
(C4) 

M 
(D4) 

M 
(D4) 

H 
(C4) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  Increased wave energy and fatigue of 
structures will be caused by more extreme 
storms. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. Floods become more frequent. 

4.2.3 
Inundation of 
Refineries 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  More flooding will be caused by more 
extreme storms. 

·  Shutdown of the refinery and impacts on 

supply due to flooding. 

·  Minor local impacts on business 

operations. 

·  Increase maintenance and operational 

costs. 

·  Unlikely loss of oil and chemicals from 

site, impacting on the surrounding 

environment. 

·  Unlikely potential injuries and negative 

reports in media. 

 

Moderate M 
(D3) 

M 
(D3) 

L 
(E2) 

M 
(D3) 
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Appendix E:  Telecommunications Risk Assessment 
Telecommunications Risk Assessment 2030 Low 

Risk Rating (likelihood x consequence) Tele- 
communications 

Risk Scenario Climate Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk 
Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by 
up to 20% for the majority of Victoria, 
with the exception of the Great Dividing 
Range. The annual  reduction in the 
moisture balance for majority of Vic is 
between -50 and -100mm. Less moisture 
for the preservation of dam walls and 
foundations. 

1.1.1 Decline in 
Stability of 
Structures and 
Foundations 

Increased 
Variation of 
Wet/Dry Spells 

An increase in variation of short 
intensive wet spells and prolonged dry 
spells. Large fluctuations cause variations 
in soil moisture, causing cracks in 
foundations. 

·  Degradation, failure and replacement of 

foundations of telecommunications structures 

due to increases in ground and foundation 

movement and shrinkage and changes in 

groundwater. 

·  Potentially increased maintenance costs. 

·  Vulnerability of structures to collapse during 

extreme storm events. 
 

Moderate L 
(D2) 

L 
(E2) 

L 
(E2) 

M 
(D3) 

1.1.2 
Degradation of 
Cables 

Increased Solar 
Radiation 

Majority of Victoria experiences an 
increase in radiation by 0.5-2%. Solar 
radiation degrades the cable coverings. 

·  Increased maintenance and replacement costs. 

·  Outages and service interruptions during 

replacement. 

Low L 
(E2) 

L 
(E2) 

L 
(E1) 

L 
(E2) 

Increase in 
Intensity of 
Extreme Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events. More wind which 
has the ability to damage and blow over 
overhead transmission lines and other 
structures. 

1.1 Fixed Line 
Network 

1.1.3 Storm 
Damage to 
Above Ground 
Transmission 

Increase in 
Frequency and 
Intensity of 
Storms 

% increase in storm events and increase 
in intensity.  More opportunity for damage 
to occur. 

·  Increase in repair and replacement costs of 

above ground transmission infrastructure during 

wind, lightning and storm events. 

·  Loss of communication service in emergency 

situations generated by extreme weather 

events. 

·  Loss of above ground infrastructure due to 

increases in number and severity of bushfires. 

Low L 
(E3) 

L 
(E2) 

L 
(E2) 

L 
(E3) 
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Increased 
Electrical Storm 
Activity 

Increase in lightning strikes.  Lightning 
events disrupt the network exchange 
service. Lightning events also cause more 
bushfires to be started. 

Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and 
intensity of bushfires due to increases in 
wind events, increases in temperature and 
increases in number of days of fire danger 
p.a. In addition to this the decease in 
available moisture. 

·  Potential increase to the cost of the 

telecommunications service.  

·  Potential disruption of telecommunications 

services impacting on community, business and 

government communications activities. 

Increase in 
Extreme Daily 
Rainfall 

Increases in extreme daily rainfall by up 
to 27%. Flash floods become more 
intensive, and cause localised damage. 

Increase in 
Frequency and 
Intensity of 
Storms 

Increase in intensity and number of 
storm events.  More flooding will be 
caused by more extreme storms. 

1.1.4 Exchange 
Station Flooding 
of Exchanges, 
Manholes and 
Underground 
Pits 

Sea-Level Rise Increase in sea level by 3 cm.  Land that 
is used by a substation to be flooded by the 
ocean. 

·  Potential increase in repair and replacement 

costs of telecommunications infrastructure. 

·  Relocation of telecommunications infrastructure. 

·  Disruption of telecommunications services. 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 

1.2 Mobile 
Network 

1.2.1 Wind 
Damage to 
Transmission 
Towers 

Increase in 
Intensity of 
Extreme Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events. More wind which 
has the ability to damage through airborne 
debris and potential blow over transmission 
tower structures. 

·  Potential increase in repair and replacement 

costs of transmission tower infrastructure. 

·  Potential network outages. 
 

Low L 
(E2) 

L 
(E2) 

L 
(E2) 

L 
(E2) 

 



 
 
 
 
 

126 

Telecommunications Risk Assessment 2030 High 

Risk Rating (likelihood x consequence) Telecommuni
cations 

Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk 
Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by up to 
20% for the majority of Victoria, with a 1/5 of 
the state experiencing up to a 40% increase. 
The annual  reduction in the moisture balance 
for majority of Vic is between -100 and -200mm 
with a 1/3 between -200 and -400mm. Less 
moisture for the preservation of dam walls and 
foundations. 

2.1.1 Decline in 
Stability of 
Structures and 
Foundations 

Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short intensive wet 
spells and prolonged dry spells.  Large 
fluctuations cause variations in soil moisture, 
causing cracks in foundations. 

·  Degradation, failure and replacement of 

foundations of telecommunications 

structures due to increases in ground and 

foundation movement and shrinkage and 

changes in groundwater. 

·  Potentially increased maintenance costs. 

·  Vulnerability of structures to collapse 

during extreme storm events. 
 

Moderate L 
(D2) 

L 
(E3) 

L 
(E2) 

M 
(D3) 

2.1.2 
Degradation of 
Cables 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase in 
radiation by 2-4%. Solar radiation degrades the 
cable coverings. 

·  Increased maintenance and replacement 

costs. 

·  Outages and service interruptions during 

replacement. 

Low L 
(D2) 

L 
(E2) 

L 
(E1) 

L 
(D2) 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of extreme 
wind events. A few places are predicted to 
experience up to a 9% increase.  More wind 
which has the ability to damage and blow over 
overhead transmission lines and other structures 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. More opportunity for damage to occur 

2.1 Fixed Line 
Network 

2.1.3 Storm 
Damage to 
Above Ground 
Transmission 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes.  Lightning events 
disrupt the network exchange service. Lightning 
events also cause more bushfires to be started. 

·  Increase in repair and replacement costs 

of above ground transmission 

infrastructure during wind, lightning and 

storm events. 

·  Loss of communication service in 

emergency situations generated by 

extreme weather events. 

·  Loss of above ground infrastructure due 

to increases in number and severity of 

bushfires. 

·  Potential increase to the cost of the 

telecommunications service.  

Moderate M 
(D4) 

M 
(D3) 

L 
(D2) 

M 
(D3) 
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Increase in 
Bushfires 

Increase in severity and number of Bushfires. 
Increase in frequency and intensity of bushfires 
due to increases in wind events, increases in 
temperature and increases in number of days of 
fire danger p.a. In addition to this the decease in 
available moisture. 

·  Potential disruption of 

telecommunications services impacting 

on community, business and government 

communications activities. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. Flash floods become more intensive, and 
cause localised damage. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  More flooding will be caused by more 
extreme storms. 

2.1.4 Exchange 
Station Flooding 
of Exchanges, 
Manholes and 
Underground 
Pits 

Sea-Level 
Rise 

Increase in sea level by 17 cm.  Land that is used 
by a substation to be flooded by the ocean. 

·  Potential increase in repair and 

replacement costs of telecommunications 

infrastructure. 

·  Relocation of telecommunications 

infrastructure. 

·  Disruption of telecommunications 

services. 

High H 
(C4) 

L 
(C2) 

L 
(C2) 

M 
(C3) 

2.2 Mobile 
Network 

2.2.1 Wind 
Damage to 
Transmission 
Towers 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of extreme 
wind events. A few places are predicted to 
experience up to a 9% increase.  More wind 
which has the ability to damage through airborne 
debris and potential blow over transmission tower 
structures. 

·  Potential increase in repair and 

replacement costs of transmission tower 

infrastructure. 

·  Potential network outages. 
 

Low L 
(D2) 

L 
(D2) 

L 
(D2) 

L 
(D2) 
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Telecommunications Risk Assessment 2070 Low 

Risk Rating (likelihood x consequence) Telecommunications Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description 

Risk 
Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by up to 
20% for the majority of Victoria, with a 1/6 of 
the state experiencing up to a 40% increase. 
The annual  reduction in the moisture balance 
for majority of Vic is between -100 and -
200mm with a 1/4 between -200 and -400mm. 
Less moisture for the preservation of dam walls 
and foundations. 

3.1.1 Decline 
in Stability 
of 
Structures 
and 
Foundations 

Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short intensive wet 
spells and prolonged dry spells. Large 
fluctuations cause variations in soil moisture, 
causing cracks in foundations 

·  Degradation, failure and replacement of 

foundations of telecommunications 

structures due to increases in ground and 

foundation movement and shrinkage and 

changes in groundwater. 

·  Potentially increased maintenance costs. 

·  Vulnerability of structures to collapse 

during extreme storm events. 
 

Moderate L 
(D2) 

L 
(E3) 

L 
(E2) 

M 
(D3) 

3.1.2 
Degradation 
of Cables 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase in 
radiation by 2-4%. Solar radiation degrades the 
cable coverings. 

·  Increased maintenance and replacement 

costs. 

·  Outages and service interruptions during 

replacement. 

Low L 
(D2) 

L 
(E2) 

L 
(E1) 

L 
(D2) 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase.  
More wind which has the ability to damage and 
blow over overhead transmission lines and other 
structures 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  More opportunity for damage to occur 

3.1 Fixed Line 
Network 

3.1.3 Storm 
Damage to 
Above 
Ground 
Transmissio
n 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes.  Lightning events 
disrupt the network exchange service. Lightning 
events also cause more bushfires to be started. 

·  Increase in repair and replacement costs 

of above ground transmission 

infrastructure during wind, lightning and 

storm events. 

·  Loss of communication service in 

emergency situations generated by 

extreme weather events. 

·  Loss of above ground infrastructure due 

to increases in number and severity of 

bushfires. 

·  Potential increase to the cost of the 

telecommunications service.  
Potential disruption of 

Moderate M 
(D4) 

M 
(D3) 

L 
(D2) 

M 
(D3) 



 
 
 
 
 

129 

Increase in 
Bushfires 

Increase in severity and number of Bushfires. 
Increase in frequency and intensity of bushfires 
due to increases in wind events, increases in 
temperature and increases in number of days of 
fire danger p.a. In addition to this the decease in 
available moisture. 

telecommunications services impacting 
on community, business and government 
communications activities. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. Flash floods become more intensive, and 
cause localised damage 

Sea-Level 
Rise 

Increase in sea level by 7 cm.  Land that is used 
by a substation to be flooded by the ocean. 

3.1.4 
Exchange 
Station 
Flooding of 
Exchanges, 
Manholes 
and 
Undergroun
d Pits 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. More flooding will be caused by more 
extreme storms 

·  Potential increase in repair and 

replacement costs of telecommunications 

infrastructure. 

·  Relocation of telecommunications 

infrastructure. 

·  Disruption of telecommunications 

services. 

High H 
(C4) 

L 
(C2) 

L 
(C2) 

M 
(C3) 

3.2 Mobile Network 3.2.1 Wind 
Damage to 
Transmissio
n Towers 

Increase in 
Intensity of 
Extreme 
wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase.  
More wind which has the ability to damage 
through airborne debris and potential blow over 
transmission tower structures. 

·  Potential increase in repair and 

replacement costs of transmission tower 

infrastructure. 

·  Potential network outages. 
 

Low L 
(D2) 

L 
(D2) 

L 
(D2) 

L 
(D2) 
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Telecommunications Risk Assessment 2070 High 

Risk Rating (likelihood x consequence) Telecommunications Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk 
Rating 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by up to 
40-80% for the majority of Victoria. The 
annual  reduction in the moisture balance for 
majority of Vic is between -400 and -800mm. 
Less moisture for the preservation of dam walls 
and foundations. 

4.1.1 Decline 
in Stability 
of 
Structures 
and 
Foundations 

Increased 
Variation of 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells.  Large 
fluctuations cause variations in soil moisture, 
causing cracks in foundations. 

·  Degradation, failure and replacement of 

foundations of telecommunications structures 

due to increases in ground and foundation 

movement and shrinkage and changes in 

groundwater. 

·  Potentially increased maintenance costs. 

·  Vulnerability of structures to collapse during 

extreme storm events. 
 

Moderate M 
(D3) 

M 
(D2) 

M 
(D2) 

M 
(D3) 

4.1.2 
Degradation 
of Cables 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 4-8%, with some areas 
experiencing up to a 12% increase. Solar 
radiation degrades the cable coverings. 

·  Increased maintenance and replacement costs. 

·  Outages and service interruptions during 

replacement. 

Low L 
(D2) 

L 
(D2) 

L 
(D1) 

L 
(D2) 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase . More wind which has the ability to 
damage and blow over overhead transmission 
lines and other structures. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. More opportunity for damage to occur. 

4.1 Fixed Line 
Network 

4.1.3 Storm 
Damage to 
Above 
Ground 
Transmissio
n 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes.  Lightning events 
disrupt the network exchange service. Lightning 
events also cause more bushfires to be started. 

·  Increase in repair and replacement costs of 

above ground transmission infrastructure during 

wind, lightning and storm events. 

·  Loss of communication service in emergency 

situations generated by extreme weather 

events. 

·  Potential disruption of telecommunications 

services impacting on community, business and 

government communications activities. 

·  Loss of above ground infrastructure due to 

increases in number and severity of bushfires. 

·  Potential increase to the cost of the 

telecommunications service.  

High H 
(C4) 

M 
(C3) 

M 
(C3) 

M 
(C3) 
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Risk Rating (likelihood x consequence) Telecommunications Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk 
Rating 
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Increase in 
Bushfires 

Increase in severity and number of Bushfires. 
Increase in frequency and intensity of bushfires 
due to increases in wind events, increases in 
temperature and increases in number of days of 
fire danger p.a. In addition to this the decease in 
available moisture. 

 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. Flash floods become more intensive, and 
cause localised damage. 

Increase in 
Frequency 
and 
Intensity of 
storms 

Increase in intensity and number of storm 
events. More flooding will be caused by more 
extreme storms. 

4.1.4 
Exchange 
Station 
Flooding of 
Exchanges, 
Manholes 
and 
Undergroun
d Pits 

Sea-Level 
Rise 

Increase in sea level by 52 cm . Land that is 
used by a substation to be flooded by the ocean. 

·  Potentially significant increase in repair and 

replacement costs of telecommunications 

infrastructure. 

·  Relocation of telecommunications infrastructure. 

·  Disruption of telecommunications services. 

High H 
(C4) 

M 
(C3) 

M 
(C3) 

M 
(C3) 

4.2 Mobile Network 4.2.1 Wind 
Damage to 
Transmissio
n Towers 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase . More wind which has the ability to 
damage through airborne debris and potential 
blow over transmission tower structures. 

·  Potential increase in repair and replacement 

costs of transmission tower infrastructure. 

·  Potential network outages. 
 

Moderate M 
(C3) 

L 
(C2) 

L 
(C2) 

M 
(C3) 
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Appendix F:  Transport Risk Assessment 
Transport Risk Assessment 2030 Low 

Risk Rating (likelihood x consequence) Transport  Risk Scenario Climate  
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 0.5-2%. Increased rate of 
degrading the asphalt and road surface. 
Materials breakdown and dispersion  

1.1.1 Asphalt 
Degradation 

Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority of the 
state and increase of 1 (Melbourne) to 4 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 0.5 (Melbourne) to 2 (Rutherglen) p.a.. 
Increased rate of degradation to asphalt and 
road surface integrity. 

·  Increased maintenance and renewal of road and 

pavement surfaces in localised regions. 

·  Increase in short term loss of public access or 

increased congestion to sections of road and highway 

(regional and Melbourne) during repair and 

replacement. 

·  Increase in road replacement costs due to greater rate 

of degradation. 

·  Likely financial impact to local councils, Vic Roads. 
 

Moderate M 
(B2) 

M 
(B2) 

L 
(B1) 

M 
(B2) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

1.1.2 Road 
Foundations 
Degradation 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with the 
exception of the Great Dividing Range. The 
annual  reduction in the moisture balance for 
majority of Vic is between -50 and -100mm. 
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time. 

·  Degradation, failure and replacement of road 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of road 

infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 

·  Regional cost to councils and VicRoads. 
 

Moderate M 
(B2) 

M 
(B2) 

L 
(B1) 

M 
(B3) 

1.1 Roads  

1.1.3 Flood 
Damage to 
Roads 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

·  Degradation, failure and replacement of road 

structures due to increased damage from flooding, 

inundation of foundations and changes in 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

groundwater.  

·  Increased maintenance and replacement costs of road 

infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 
 

·  Regional cost to councils and VicRoads. 
1.2.1 Rail 
Track 
Movement   

Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority of the 
state and increase of 1 (Melbourne) to 4 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 0.5 (Melbourne) to 2 (Rutherglen) p.a. 
Stress on rail track integrity due to continuous 
welded line expansion under high 
temperatures. 

·  Degradation, failure and replacement of rail structures 

due to increases in movement. 

·  Increased maintenance and replacement costs of rail 

infrastructure. 

·  Localised minor costs for public transport corporations 

and State Government. 

Low L 
(C2) 

L 
(C2) 

L 
(C1) 

L 
(C2) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

1.2 Rail 

1.2.2 Storm 
Damage to 
Rail  

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes 

·  Degradation, failure and replacement of rail structures 

due to increase in damage from flooding, debris, fallen 

trees and landslides in rail cuttings.  

·  Unlikely increased maintenance and replacement 

costs of rail infrastructure. 

·  Short term loss of public transport service and 

increased congestion to sections of road transport 

(regional and Melbourne). 

·  Increased cost to public transport corporations and 

State Government. 

Moderate M 
(D3) 

L 
(D2) 

L 
(D2) 

L 
(D2) 

1.3 
Bridges 

1.3.1 Bridge 
Structural 
Material 
Degradation 

Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority of the 
state and increase of 1 (Melbourne) to 4 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 0.5 (Melbourne) to 2 (Rutherglen) p.a.. 
Stress on bridge integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and size of 

movement and material breakdown. 

·  Unlikely increased maintenance and replacement 

costs of bridge infrastructure. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 

·  Localised costs for councils and State Government. 

Moderate L 
(D2) 

M 
(D4) 

M 
(D3) 

M 
(D3) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 0.5-2%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased.  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%.. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

1.3.2 Storm 
Damage to 
Bridges 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and intensity 

of high stress events on structural integrity. 

·  Extreme wind events are of particular significance to 

incidents of bridge failure and the safety of vehicles 

and people crossing bridges during these events.  

·  Damage to bridges during flood events is widespread 

with potential loss of structures. Increased frequency 

of storm events reduces the capacity to repair damage 

before subsequent storm events compound structural 

damage sustained.   

·  Increased maintenance and replacement costs of 

bridge infrastructure. 

·  Short to medium term loss of bridge service and 

increased congestion to surrounding transport access. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 

·  Localised costs for councils and State Government. 
 
 

Moderate L 
(D2) 

M 
(D4) 

M 
(D3) 

M 
(D3) 

1.4 Tunnels 1.4.1 Tunnel 
Flooding  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

·  Degradation, failure and replacement of tunnel 

structures due to increases in frequency and intensity 

of high rainfall and flood events on foundation, 

Moderate L 
(D2) 

M 
(D4) 

M 
(D3) 

M 
(D3) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events 

structural and materials integrity.  

·  Damage to tunnels during flood events is widespread 

with potential failure of sections of structures at a later 

stage. Increased frequency of storm events reduces 

the capacity to repair damage before subsequent 

storm events compound structural damage and 

weakening sustained.   

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 

·  Localised costs for councils, Vic Roads, private 

transport companies and State Government. 
 

Sea Level 
Rise 

Increase in sea level by 3 cm 
Impacting on salt gradient, and groundwater 
levels and water drainage capacity.  

1.4.2 Sea 
Level Rise 
Impacts on 
Tunnels in 
Proximity of 
the Coast 

Decrease in 
Rainfall 
 

The majority of the state will have a 0-5% 
reduction in rainfall 

·  Very unlikely degradation, failure and replacement of 

tunnel structures over time due to increases in 

groundwater level and pressure, salt concentration of 

water and subsequent corrosion of steels and 

accelerated damage to concrete and masonry through 

chemical reaction. Potential for weakening of tunnel 

structure faster than expected overtime and prone to 

collapse.  

·  The increase in salt gradient would be enhanced by 

the decrease of annual rainfall reducing the net fresh 

water run-off pressure in groundwater.  

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 

·  Localised costs for councils, Vic Roads, private 

transport companies and State Government. 
 

Moderate L 
(E3) 

M 
(E4) 

L 
(E3) 

L 
(E3) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 0.5-2% Increased rate of 
degrading the asphalt and runway surface. 
Materials breakdown and dispersion  

1.5.1 Asphalt 
Degradation 

Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority of the 
state and increase of 1 (Melbourne) to 4 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 0.5 (Melbourne) to 2 (Rutherglen) p.a. 
Increased rate of degradation to asphalt and 
runway surface integrity. 

·  Moderately likely increased maintenance and renewal 

of runway surfaces to localised regions. 

·  Increase in short term loss of access or increased 

congestion on other runways during repair and 

replacement. 

·  Increase in runway upgrade costs due to greater rate 

of degradation. 

·  Financial impact to airport authorities. 
 

Low L 
(C2) 

L 
(D2) 

L 
(E1) 

L 
(D2) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

1.5.2 
Degradation 
of Runway 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with the 
exception of the Great Dividing Range. The 
annual  reduction in the moisture balance for 
majority of Vic is between -50 and -100mm. 
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time. 

·  Degradation, failure and replacement of runway 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of 

runway infrastructure. 

·  Short term loss of access or increased congestion to 

runways due to increase maintenance and 

replacement regime. 

·  Additional cost to airport authorities. 
 

Low L 
(D2) 

L 
(D2) 

L 
(E1) 

L 
(D2) 

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events. Extreme wind events 
create conditions unacceptable for takeoff and 
landing of aircraft 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

1.5 Airports 

1.5.3 Extreme 
Event 
Impacts to 
Airport 
Operations 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. Severe storms will create unsafe 
conditions for aircraft takeoff and landing. 

·  Increase in delays for air passengers in leaving and 

increase in landing delays and diversions to other 

airports. 

·  Increased costs in flight rescheduling and delays.  

·  Unlikely increased maintenance and repair costs from 

wind, rain and lightning storm damage. 

·  Lower visibility during bushfire events for air safety.  

·  Potential accidents causing injuries and fatalities.  

·  Cost impacts to airport authorities, business and 

community. 

Moderate M 
(D3) 

M 
(E4) 

L 
(E3) 

M 
(D3) 
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Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes.  Lightning events 
may disrupt the radar and communications 
equipment for traffic control. Lightning events 
also cause more bushfires to be started. 

Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and intensity 
of bushfires due to increases in wind events, 
increases in temperature and increases in 
number of days of fire danger p.a. In addition to 
this the decease in available moisture.  

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events.. 

Sea Level 
Rise 

Increase in sea level by 3 cm  Increasing the 
vulnerability and magnitude of impacts to 
infrastructure from storm surge, wind, erosion 
and coastal flooding events  

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

1.6 Ports 1.6.1 Storm 
Impacts on 
Ports and 
Coastal 
Infrastructure 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%.. Reduced drainage capacity of coastal 
floodplains and flat low lying coastal regions. 
Because of the minimum gradient of these 
areas and use of tidal drainage, coastal 
infrastructure in certain tidal conditions can be 
prone to flooding and drainage backup.   

·  Degradation, failure and replacement of port, coastal 

and sea platform structures due to increase in power 

and reach of storm surge, coastal flooding, spray zone 

and erosion patterns.  

·  Increase in magnitude and duration of storm currents 

and increase in the incidents of water over sea wall 

structures and low land flooding.  

·  Reducing the capacity of natural systems to recover 

from storm erosion including permanent loss of sand 

offshore and degradation of structures. Retreat of 

coast landscapes.  

·  The magnitude of the power of wave forces are 

increased while the height at which this power is 

concentrated on structures also increases. Water 

based infrastructure is designed for stress conditions 

on a specific area of the structure and as those 

conditions intensify and are focused higher on the 

structure, the vulnerability of the structure increases.  

·  Unlikely increased maintenance and replacement 

costs of port, coastal and sea platform infrastructure. 

·  Short term loss of port access. Increased service 

disruption due to increased maintenance regime. Back 

up of goods at the container terminals during closure 

generating a financial burden on businesses. 

·  State wide coastal costs from increased storm surge 

damage to coastal protection infrastructure, seawalls, 

dunes, breakwater etc. 

Moderate M 
(D4) 

M 
(D3) 

L 
(D2) 

M 
(D4) 
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1.6.2 Sea 
Level Rise 
Impacts on 
Port 
Infrastructure 
Materials 

Sea Level 
Rise 

Increase in sea level by 3 cm  Increasing 
power and reach of storm surge, coastal 
flooding, spray zone and erosion patterns.  

·  Degradation over time of materials specifically 

designed for a particular range of sea level conditions 

due to a change in conditions.  

·  Redevelopment of wharf fender arrangements (to 

barrier ships at dock). 

·  Raising of the high risk exposure category of the water 

level, will increase exposure of decks of wharfs and 

jetties and accelerate corrosion levels to decks. 

Low L 
(E3) 

L 
(E2) 

L 
(E1) 

L 
(E3) 
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Transport Risk Assessment 2030 High 

Risk Rating (likelihood x consequence) Transport  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt and road surface. 
Materials breakdown and dispersion  

2.1.1 Asphalt 
Degradation 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 10 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 5 (Rutherglen) p.a.  
Increased rate of degradation to asphalt and 
road surface integrity. 

·  Increased maintenance and renewal of road and 

pavement surfaces in localised regions. 

·  Increase in short term loss of public access or 

increased congestion to sections of road and highway 

(regional and Melbourne) during repair and 

replacement. 

·  Increase in road replacement costs due to greater 

rate of degradation. 

·  Likely financial impact to local councils, Vic Roads. 
 

Moderate M 
(B2) 

M 
(B2) 

L 
(B1) 

M 
(B2) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells  
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

2.1.2 Road 
Foundations 
Degradation 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/5 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/3 
between -200 and -400mm.  Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time. 

·  Degradation, failure and replacement of road 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of 

road infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 

·  Regional cost to councils and VicRoads. 
 

Moderate M 
(B3) 

M 
(B2) 

M 
(B2) 

M 
(B3) 

2.1 Roads  

2.1.3 Flood 
Damage to 
Roads 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

·  Degradation, failure and replacement of road 

structures due to increased damage from flooding, 

inundation of foundations and changes in 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

groundwater.  

·  Increased maintenance and replacement costs of 

road infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 

·  Regional cost to councils and VicRoads. 
2.2.1 Rail 
Track 
Movement   

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 10 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 5 (Rutherglen) p.a. 
Stress on rail track integrity due to continuous 
welded line expansion under high 
temperatures. 

·  Degradation, failure and replacement of rail structures 

due to increases in movement. 

·  Increased maintenance and replacement costs of rail 

infrastructure. 

·  Localised minor costs for public transport corporations 

and State Government. 

Moderate L 
(C2) 

M 
(C3) 

L 
(C2) 

L 
(C2) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

2.2 Rail 

2.2.2 Storm 
Damage to 
Rail 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. 

·  Degradation, failure and replacement of rail structures 

due to increase in damage from flooding, debris, 

fallen trees and landslides in rail cuttings.  

·  Unlikely increased maintenance and replacement 

costs of rail infrastructure. 

·  Short term loss of public transport service and 

increased congestion to sections of road transport 

(regional and Melbourne). 

·  Increased cost to public transport corporations and 

State Government. 

Moderate M 
(D3) 

L 
(D2) 

L 
(D2) 

L 
(D2) 

2.3 Bridges 2.3.1 Bridge 
Structural 
Material 
Degradation 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 10 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 5 (Rutherglen) p.a. 
Stress on bridge integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and size of 

movement and material breakdown. 

·  Moderately likely increased maintenance and 

replacement costs of bridge infrastructure. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 

·  Localised costs for councils and State Government. 

High L 
(C2) 

H 
(C4) 

M 
(C3) 

M 
(C3) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased.  

 
 
 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

2.3.2 Storm 
Damage to 
Bridges 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and intensity 

of high stress events on structural integrity. 

·  Extreme wind events are of particular significance to 

incidents of bridge failure and the safety of vehicles 

and people crossing bridges during these events.  

·  Damage to bridges during flood events is widespread 

with potential loss of structures. Increased frequency 

of storm events reduces the capacity to repair 

damage before subsequent storm events compound 

structural damage sustained.   

·  Increased maintenance and replacement costs of 

bridge infrastructure. 

·  Short to medium term loss of bridge service and 

increased congestion to surrounding transport access. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 

·  Localised costs for councils and State Government. 
 
 

Moderate L 
(D2) 

M 
(D4) 

M 
(D3) 

M 
(D3) 

2.4 Tunnels 2.4.1 Tunnel 
Flooding  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

·  Degradation, failure and replacement of tunnel 

structures due to increases in frequency and intensity 

of high rainfall and flood events on foundation, 

Moderate L 
(D2) 

M 
(D4) 

M 
(D3) 

M 
(D3) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

structural and materials integrity.  

·  Damage to tunnels during flood events is widespread 

with potential failure of sections of structures at a later 

stage. Increased frequency of storm events reduces 

the capacity to repair damage before subsequent 

storm events compound structural damage and 

weakening sustained.   

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 

·  Localised costs for councils, Vic Roads, private 

transport companies and State Government. 
 

Sea Level 
Rise 

Increase in sea level by 17 cm 
 

2.4.2 Sea 
Level Rise 
Impacts on 
Tunnels in 
Proximity of 
the Coast 

Decrease in 
Rainfall 

The majority of the state will have a 5-10% 
reduction in rainfall  

·  Unlikely degradation, failure and replacement of 

tunnel structures over time due to increases in 

groundwater level and pressure, salt concentration of 

water and subsequent corrosion of steels and 

accelerate damage to concrete and masonry through 

chemical reaction. Potential for weakening of tunnel 

structure faster than expected overtime and prone to 

collapse.  

·  The increase in salt gradient would be enhanced by 

the decrease of annual rainfall reducing the net fresh 

water run-off pressure in groundwater.  

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 

·  Localised costs for councils, Vic Roads, private 

transport companies and State Government. 
 

Moderate M 
(D3) 

M 
(D4) 

M 
(D3) 

M 
(D3) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt and runway surface. 
Materials breakdown and dispersion  

2.5.1 Asphalt 
Degradation 
 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 10 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 5 (Rutherglen) p.a. 
Increased rate of degradation to asphalt and 
runway surface integrity. 

·  Moderately likely increased maintenance and renewal 

of runway surfaces to localised regions. 

·  Increase in short term loss of access or increased 

congestion on other runways during repair and 

replacement. 

·  Increase in runway upgrade costs due to greater rate 

of degradation. 

·  Financial impact to airport authorities. 
 

Low L 
(C2) 

L 
(C2) 

L 
(E1) 

L 
(C2) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

2.5.2 
Degradation 
of Runway 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/5 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/3 
between -200 and -400mm.  Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time. 

·  Degradation, failure and replacement of runway 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of 

runway infrastructure. 

·  Short term loss of access or increased congestion to 

runways due to increase maintenance and 

replacement regime. 

·  Additional cost to airport authorities 
 

Low L 
(C2) 

L 
(D2) 

L 
(E1) 

L 
(C2) 

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase. 
Extreme wind events create conditions 
unacceptable for takeoff and landing of aircraft 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

2.5 Airports 

2.5.3 Extreme 
Event 
Impacts to 
Airport 
Operations 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. Severe storms will create unsafe 
conditions for aircraft takeoff and landing. 

·  Increase in delays for air passengers in leaving and 

increase in landing delays and diversions to other 

airports. 

·  Increased costs in flight rescheduling and delays.  

·  Unlikely increased maintenance and repair costs from 

wind, rain and lightning storm damage. 

·  Lower visibility during bushfire events for air safety.  

·  Potential accidents causing injuries and fatalities.  

·  Cost impacts to airport authorities, business and 

community. 
 

Moderate M 
(D3) 

M 
(D4) 

M 
(D3) 

M 
(D3) 
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Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes.  Lightning events 
may disrupt the radar and communications 
equipment for traffic control. Lightning events 
also cause more bushfires to be started. 

Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and intensity 
of bushfires due to increases in wind events, 
increases in temperature and increases in 
number of days of fire danger p.a. In addition to 
this the decease in available moisture.  

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase. 

Sea Level 
Rise 

Increase in sea level by 17 cm  Increasing the 
vulnerability and magnitude of impacts to 
infrastructure from storm surge, wind, erosion 
and coastal flooding events  

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

2.6 Ports 2.6.1 Storm 
Impacts on 
Ports and 
Coastal 
Infrastructure 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. Reduced drainage capacity of coastal 
floodplains and flat low lying coastal regions. 
Because of the minimum gradient of these 
areas and use of tidal drainage, coastal 
infrastructure in certain tidal conditions can be 
prone to flooding and drainage backup.   

·  Degradation, failure and replacement of port, coastal 

and sea platform structures due to increase in power 

and reach of storm surge, coastal flooding, spray 

zone and erosion patterns.  

·  Increase in magnitude and duration of storm currents 

and increase in the incidents of water over sea wall 

structures and low land flooding.  

·  Reducing the capacity of natural systems to recover 

from storm erosion including permanent loss of sand 

offshore and degradation of structures. Retreat of 

coast landscapes.  

·  The magnitude of the power of wave forces are 

increased while the height at which this power is 

concentrated on structures also increases. Water 

based infrastructure is designed for stress conditions 

on a specific area of the structure and as those 

conditions intensify and are focused higher on the 

structure, the vulnerability of the structure increases.  

·  Moderately likely increased maintenance and 

replacement costs of port, coastal and sea platform 

infrastructure. 

·  Short term loss of port access. Increased service 

disruption due to increased maintenance regime. 

Back up of goods at the container terminals during 

closure generating a financial burden on businesses. 

·  State wide coastal costs from increased storm surge 

damage to coastal protection infrastructure, seawalls, 

dunes, breakwater etc. 

High H 
(C4) 

M 
(C3) 

L 
(C2) 

H 
(C4) 
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2.6.2 Sea 
Level Rise 
Impacts on 
Port 
Infrastructure 
Materials 

Sea Level 
Rise 

Increase in sea level by 17 cm  Increasing 
power and reach of storm surge, coastal 
flooding, spray zone and erosion patterns.  

·  Degradation over time of materials specifically 

designed for a particular range of sea level conditions 

due to a change in conditions. 

·  Redevelopment of wharf fender arrangements (to 

barrier ships at dock). 

·  Raising of the high risk exposure category of the 

water level, will increase exposure of decks of wharfs 

and jetties and accelerate corrosion levels to decks. 

·  Unlikely, moderate increase in maintenance and 

replacement costs of port, coastal and sea platform 

infrastructure. 

·  State wide coastal costs from increased storm surge 

damage to coastal protection infrastructure, seawalls, 

dunes, breakwater etc. 

·  Loss of viable residential land use where impacted by 

increased storm surge activity and intrusion. 

Moderate M 
(D3) 

L 
(D2) 

L 
(D1) 

M 
(D3) 
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Transport Risk Assessment 2070 Low 

Risk Rating (likelihood x consequence) Transport  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt and road surface. 
Materials breakdown and dispersion  

3.1.1 Asphalt 
Degradation 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 9.5 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 4.5 (Rutherglen) p.a.. 
Increased rate of degradation to asphalt and 
road surface integrity. 

·  Increased maintenance and renewal of road and 

pavement surfaces in localised regions. 

·  Increase in short term loss of public access or 

increased congestion to sections of road and highway 

(regional and Melbourne) during repair and 

replacement. 

·  Increase in road replacement costs due to greater 

rate of degradation. 

·  Likely financial impact to local councils, Vic Roads. 
 

Moderate M 
(B2) 

M 
(B2) 

L 
(B1) 

M 
(B2) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

3.1.2 Road 
Foundations 
Degradation 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/6 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/4 
between -200 and -400mm. Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time. 

·  Degradation, failure and replacement of road 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of 

road infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 

·  Regional cost to councils and VicRoads. 
 

Moderate M 
(B3) 

M 
(B2) 

M 
(B2) 

M 
(B3) 

3.1 Roads  

3.1.3 Flood 
Damage to 
Roads 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

·  Degradation, failure and replacement road structures 

due to increase damage from flooding, inundation of 

foundations and changes in groundwater.  

Moderate M 
(C3) 

M 
(C3) 

L 
(C2) 

M 
(C3) 
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Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events. 

·  Increased maintenance and replacement costs of 

road infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 

·  Regional cost to councils and VicRoads. 
3.2.1 Rail 
Track 
Movement   

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 9.5 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 4.5 (Rutherglen) p.a. 
Stress on rail track integrity due to continuous 
welded line expansion under high 
temperatures. 

·  Degradation, failure and replacement of rail structures 

due to increases in movement. 

·  Increased maintenance and replacement costs of rail 

infrastructure. 

·  Localised minor costs for public transport corporations 

and State Government. 

Moderate L 
(C2) 

M 
(C3) 

L 
(C2) 

L 
(C2) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events.  

3.2 Rail 

3.2.2 Storm 
Damage to 
Rail 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes. 

·  Degradation, failure and replacement rail structures 

due to increase damage from flooding, debris, fallen 

trees and landslides in rail cuttings.  

·  Moderately likely increased maintenance and 

replacement costs of rail infrastructure. 

·  Short term loss of public transport service and 

increased congestion to sections of road transport 

(regional and Melbourne). 

·  Increased cost to public transport corporations and 

State Government. 

Moderate M 
(C3) 

L 
(C2) 

L 
(C2) 

L 
(C2) 

3.3 
Bridges 

3.3.1 Bridge 
Structural 
Material 
Degradation  

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 9.5 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 4.5 (Rutherglen) p.a.. 
Stress on bridge integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and size of 

movement and material breakdown. 

·  Moderately likely increased maintenance and 

replacement costs of bridge infrastructure. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 

·  Localised costs for councils and State Government. 

High L 
(C2) 

H 
(C4) 

M 
(C3) 

M 
(C3) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased.  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events.  

3.3.2 Storm 
Damage to 
Bridges 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and intensity 

of high stress events on structural integrity. 

·  Extreme wind events are of particular significance to 

incidents of bridge failure and the safety of vehicles 

and people crossing bridges during these events.  

·  Damage to bridges during flood events is widespread 

with potential loss of structures. Increased frequency 

of storm events reduces the capacity to repair 

damage before subsequent storm events compound 

structural damage sustained.   

·  Increased maintenance and replacement costs of 

bridge infrastructure. 

·  Short to medium term loss of bridge service and 

increased congestion to surrounding transport 

access. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 

·  Localised costs for councils and State Government. 

High L 
(C2) 

H 
(C4) 

M 
(C3) 

M 
(C3) 

3.4 Tunnels 3.4.1 Tunnel 
Flooding  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

·  Degradation, failure and replacement of tunnel 

structures due to increases in frequency and intensity 

of high rainfall and flood events on foundation, 

High L 
(C2) 

H 
(C4) 

M 
(C3) 

M 
(C3) 
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Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events. 

structural and materials integrity.  

·  Damage to tunnels during flood events is widespread 

with potential failure of sections of structures at a later 

stage. Increased frequency of storm events reduces 

the capacity to repair damage before subsequent 

storm events compound structural damage and 

weakening sustained.   

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport 

access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 
Localised costs for councils, Vic Roads, private 
transport companies and State Government. 

Sea Level 
Rise 

Increase in sea level by 7 cm 3.4.2 Sea 
Level Rise 
Impacts on 
Tunnels in 
Proximity of 
the Coast 

Decrease in 
Rainfall 

The majority of the state will have a 5-10% 
reduction in rainfall 

·  Very unlikely degradation, failure and replacement of 

tunnel structures over time due to increases in 

groundwater level and pressure, salt concentration of 

water and subsequent corrosion of steels and 

accelerated damage to concrete and masonry 

through chemical reaction. Potential for weakening of 

tunnel structure faster than expected overtime and 

prone to collapse.  

·  The increase in salt gradient would be enhanced by 

the decrease of annual rainfall reducing the net fresh 

water run-off pressure in groundwater.  

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport 

access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 
Localised costs for councils, Vic Roads, private 
transport companies and State Government. 

Moderate L 
(E3) 

M 
(E4) 

L 
(E3) 

L 
(E3) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4% Increased rate of 
degrading the asphalt and runway surface. 
Materials breakdown and dispersion  

3.5.1 Asphalt 
Degradation 
 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 9.5 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 4.5 (Rutherglen) p.a. 
Increased rate of degradation to asphalt and 
runway surface integrity. 

·  Moderately likely increased maintenance and renewal 

of runway surfaces to localised regions. 

·  Increase in short term loss of access or increased 

congestion on other runways during repair and 

replacement. 

·  Increase in runway upgrade costs due to greater rate 

of degradation. 

·  Financial impact to airport authorities. 
 

Low L 
(C2) 

L 
(C2) 

L 
(E1) 

L 
(C2) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

3.5.2 
Degradation 
of Runway 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/6 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/4 
between -200 and -400mm. Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time. 

·  Degradation, failure and replacement of runway 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of 

runway infrastructure. 

·  Short term loss of access or increased congestion to 

runways due to increase maintenance and 

replacement regime. 

·  Additional cost to airport authorities. 
 

Low L 
(C2) 

L 
(D2) 

L 
(E1) 

L 
(C2) 

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase. 
Extreme wind events create conditions 
unacceptable for takeoff and landing of aircraft 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events. Severe storms will create unsafe 
conditions for aircraft takeoff and landing. 

3.5 Airports 

3.5.3 Extreme 
Event Impacts 
to Airport 
Operations 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes.  Lightning events 
may disrupt the radar and communications 
equipment for traffic control. Lightning events 
also cause more bushfires to be started. 

·  Increase in delays for air passengers in leaving and 

increase in landing delays and diversions to other 

airports. 

·  Increased costs in flight rescheduling and delays.  

·  Unlikely increased maintenance and repair costs from 

wind, rain and lightning storm damage. 

·  Lower visibility during bushfire events for air safety.  

·  Potential accidents causing injuries and fatalities.  

·  Cost impacts to airport authorities, business and 

community. 
 

Moderate M 
(D3) 

M 
(D4) 

M 
(D3) 

M 
(D3) 
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Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and intensity 
of bushfires due to increases in wind events, 
increases in temperature and increases in 
number of days of fire danger p.a. In addition to 
this the decease in available moisture.  

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase. 

Sea Level 
Rise 

Increase in sea level by 7 cm  Increasing the 
vulnerability and magnitude of impacts to 
infrastructure from storm surge, wind, erosion 
and coastal flooding events  

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events. 

3.6 Ports 3.6.1 Storm 
Impacts on 
Ports and 
Coastal 
Infrastructure 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. Reduced drainage capacity of coastal 
floodplains and flat low lying coastal regions. 
Because of the minimum gradient of these 
areas and use of tidal drainage, coastal 
infrastructure in certain tidal conditions can be 
prone to flooding and drainage backup.   

·  Degradation, failure and replacement of port, coastal 

and sea platform structures due to increase in power 

and reach of storm surge, coastal flooding, spray 

zone and erosion patterns.  

·  Increase in magnitude and duration of storm currents 

and increase in the incidents of water over sea wall 

structures and low land flooding.  

·  Reducing the capacity of natural systems to recover 

from storm erosion including permanent loss of sand 

offshore and degradation of structures. Retreat of 

coast landscapes.  

·  The magnitude of the power of wave forces are 

increased while the height at which this power is 

concentrated on structures also increases. Water 

based infrastructure is designed for stress conditions 

on a specific area of the structure and as those 

conditions intensify and are focused higher on the 

structure, the vulnerability of the structure increases.  

·  Moderately likely increased maintenance and 

replacement costs of port, coastal and sea platform 

infrastructure. 

·  Short term loss of port access. Increased service 

disruption due to increased maintenance regime. 

Back up of goods at the container terminals during 

closure generating a financial burden on businesses. 

·  State wide coastal costs from increased storm surge 

damage to coastal protection infrastructure, seawalls, 

dunes, breakwater etc. 

High H 
(C4) 

M 
(C3) 

L 
(C2) 

H 
(C4) 
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3.6.2 Sea 
Level Rise 
Impacts on 
Port 
Infrastructure 
Materials 

Sea Level 
Rise 

Increase in sea level by 7 cm  Increasing 
power and reach of storm surge, coastal 
flooding, spray zone and erosion patterns.  

·  Degradation over time of materials specifically 

designed for a particular range of sea level conditions 

due to a change in conditions.  

·  Redevelopment of wharf fender arrangements (to 

barrier ships at dock). 

·  Raising of the high risk exposure category of the 

water level, will increase exposure of decks of wharfs 

and jetties and accelerate corrosion levels to decks.  

·  Very unlikely, moderate increased maintenance and 

replacement costs of port, coastal and sea platform 

infrastructure. 

·  State wide coastal costs from increased storm surge 

damage to coastal protection infrastructure, seawalls, 

dunes, breakwater etc. 

·  Loss of viable residential land use where impacted by 

increased storm surge activity and intrusion. 

Low L 
(E3) 

L 
(E2) 

L 
(E1) 

L 
(E3) 
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Transport Risk Assessment 2070 High 

Risk Rating (likelihood x consequence) Transport  Risk Scenario Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk 
Rating 

In
fr

as
tr

uc
tu

re
 

S
er

vi
ce

 

S
oc

ia
l 

  G
ov

er
na

nc
e 

 F
in

an
ce

 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 4-8%, with some areas 
experiencing up to a 12% increase. 
Increased rate of degrading the asphalt and 
road surface. Materials breakdown and 
dispersion  

4.1.1 Asphalt 
Degradation 

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves events 
over 30°C by 4 (Melbourne) to 19 
(Rutherglen) p.a. Increased rate of 
degradation to asphalt and road surface 
integrity. 

·  Increased maintenance and renewal of road and 

pavement surfaces in localised regions. 

·  Increase in short term loss of public access or 

increased congestion to sections of road and highway 

(regional and Melbourne) during repair and 

replacement. 

·  Increase in road replacement costs due to greater 

rate of degradation. 

·  Almost certain financial impact to local councils, Vic 

Roads. 
 

Moderate M 
(A2) 

M 
(A2) 

L 
(A1) 

M 
(A2) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

4.1.2 Road 
Foundations 
Degradation 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 40-80% for the majority of Victoria. The 
annual  reduction in the moisture balance for 
majority of Vic is between -400 and -800mm. 
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time. 

·  Degradation, failure and replacement of road 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of 

road infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 

·  Regional cost to councils and VicRoads. 
 

High H 
(A3) 

M 
(A2) 

M 
(A2) 

H 
(A3) 

4.1 Roads  

4.1.3 Flood 
Damage to 
Roads 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

·  Degradation, failure and replacement of road 

structures due to increased damage from flooding, 

inundation of foundations and changes in 

Moderate M 
(C3) 

M 
(C3) 

L 
(C2) 

M 
(C3) 
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Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events. 

groundwater.  

·  Increased maintenance and replacement costs of 

road infrastructure. 

·  Short term loss of public access or increased 

congestion to sections of road and highway (regional 

and Melbourne) due to increase maintenance and 

replacement regime. 

·  Regional cost to councils and VicRoads. 
4.2.1 Rail 
Track 
Movement   

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves events 
over 30°C by 4 (Melbourne) to 19 
(Rutherglen) p.a. Stress on rail track integrity 
due to continuous welded line expansion under 
high temperatures. 

·  Degradation, failure and replacement of rail structures 

due to increases in movement. 

·  Increased maintenance and replacement costs of rail 

infrastructure. 

·  Localised moderate costs for public transport 

corporations and State Government. 

High M 
(B3) 

H 
(B4) 

M 
(C3) 

M 
(B3) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%.  

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events.  

4.2 Rail 

4.2.2 Storm 
Damage to 
Rail 

Increased 
Electrical 
Storm 
Activity 

Increase in electrical storms and lightning 
strikes impacting rail signals, substations 
and power supply  

·  Degradation, failure and replacement of rail structures 

due to increase in damage from flooding, debris, 

fallen trees and landslides in rail cuttings.  

·  Moderately likely increased maintenance and 

replacement costs of rail infrastructure. 

·  Short term loss of public transport service and 

increased congestion to sections of road transport 

(regional and Melbourne). 

·  Increased cost to public transport corporations and 

State Government. 

Moderate M 
(C3) 

L 
(C2) 

L 
(C2) 

L 
(C2) 

4.3 
Bridges 

4.3.1 Bridge 
Structural 
Material 
Degradation  

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves events 
over 30°C by 4 (Melbourne) to 19 
(Rutherglen) p.a. Stress on bridge integrity 
due to temperature expansion of concrete 
joints, steel, asphalt, protective cladding, 
coatings and sealants. Masonry work is also 
impacted by temperature affecting the mortar. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and size of 

movement and material breakdown. 

·  Likely increased maintenance and replacement costs 

of bridge infrastructure. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 

·  Localised costs for councils and State Government. 

High M 
(B2) 

H 
(B4) 

M 
(B3) 

M 
(B3) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 4-8%, with some areas 
experiencing up to a 12% increase. 
Increased rate of degrading the asphalt, 
protective claddings and coatings and timber. 
Materials breakdown and exposure to corrosion 
increased.  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events.  

4.3.2 Storm 
Damage to 
Bridges 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. 

·  Degradation, failure and replacement of bridge 

structures due to increases in frequency and intensity 

of high stress events on structural integrity. 

·  Extreme wind events are of particular significance to 

incidents of bridge failure and the safety of vehicles 

and people crossing bridges during these events.  

·  Damage to bridges during flood events is widespread 

with potential loss of structures. Increased frequency 

of storm events reduces the capacity to repair 

damage before subsequent storm events compound 

structural damage sustained.   

·  Increased maintenance and replacement costs of 

bridge infrastructure. 

·  Short to medium term loss of bridge service and 

increased congestion to surrounding transport access. 

·  Increased risk of bridge failure and associated risks to 

loss of life. 
Localised costs for councils and State Government. 

High M 
(B2) 

H 
(B4) 

M 
(B3) 

M 
(B3) 

4.4 Tunnels 4.4.1 Tunnel 
Flooding  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

·  Degradation, failure and replacement of tunnel 

structures due to increases in frequency and intensity 

of high rainfall and flood events on foundation, 

High L 
(C2) 

H 
(C4) 

M 
(C3) 

M 
(C3) 
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Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events.  

structural and materials integrity.  

·  Damage to tunnels during flood events is widespread 

with potential failure of sections of structures at a later 

stage. Increased frequency of storm events reduces 

the capacity to repair damage before subsequent 

storm events compound structural damage and 

weakening sustained.   

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 
Localised costs for councils, Vic Roads, private 
transport companies and State Government. 

Sea Level 
Rise 

Increase in sea level by 52 cm Impacting on 
salt gradient, and groundwater levels and 
water drainage capacity.  

4.4.2 Sea 
Level Rise 
Impacts on 
Tunnels in 
Proximity of 
the Coast 

Decrease in 
Rainfall 

The majority of the state will have a 10-30% 
reduction in rainfall, with some areas having 
a reduction of up to 40%. 

·  Likely degradation, failure and replacement of tunnel 

structures over time due to increases in groundwater 

level and pressure, salt concentration of water and 

subsequent corrosion of steels and accelerate 

damage to concrete and masonry through chemical 

reaction. Potential for weakening of tunnel structure 

faster than expected overtime and prone to collapse.  

·  The increase in salt gradient would be enhanced by 

the decrease of annual rainfall reducing the net fresh 

water run-off pressure in groundwater.  

·  Increased maintenance and replacement costs of 

tunnel infrastructure. 

·  Short to medium term loss of tunnel service and 

increased congestion to surrounding transport access. 

·  Increased risk of tunnel failure and associated risks to 

loss of life. 
Localised costs for councils, Vic Roads, private 
transport companies and State Government. 

High H 
(B4) 

H 
(B4) 

H 
(B4) 

H 
(B4) 

4.5 Airports 4.5.1 Asphalt 
Degradation 
 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 4-8%, with some areas 
experiencing up to a 12% increase.. 
Increased rate of degrading the asphalt and 
runway surface. Materials breakdown and 
dispersion  

·  Almost certain increased maintenance and renewal of 

runway surfaces to localised regions. 

·  Increase in short term loss of access or increased 

congestion on other runways during repair and 

replacement. 

Moderate M 
(A2) 

M 
(A2) 

L 
(E1) 

M 
(A2) 
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Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves events 
over 30°C by 4 (Melbourne) to 19 
(Rutherglen) p.a. Increased rate of 
degradation to asphalt and runway surface 
integrity. 

·  Increase in runway upgrade costs due to greater rate 

of degradation. 

·  Financial impact to airport authorities. 
 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

4.5.2 
Degradation 
of Runway 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 40-80% for the majority of Victoria. The 
annual  reduction in the moisture balance for 
majority of Vic is between -400 and -800mm. 
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time. 

·  Degradation, failure and replacement of runway 

structures due to increases in ground and foundation 

movement, shrinkage and changes in groundwater. 

·  Increased maintenance and replacement costs of 

runway infrastructure. 

·  Short term loss of access or increased congestion to 

runways due to increase maintenance and 

replacement regime. 

·  Additional cost to airport authorities. 
 

Moderate M 
(C3) 

M 
(D3) 

L 
(D2) 

M 
(C3) 

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase.. Extreme wind events create 
conditions unacceptable for takeoff and landing 
of aircraft 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%.. 

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events. Severe storms will create unsafe 
conditions for aircraft takeoff and landing. 

4.5.3 Extreme 
Event Impacts 
to Airport 
Operations 

Increased 
Electrical 
Storm 
Activity 

Increase in lightning strikes.  Lightning events 
may disrupt the radar and communications 
equipment for traffic control. Lightning events 
also cause more bushfires to be started. 

·  Increase in delays for air passengers in leaving and 

increase in landing delays and diversions to other 

airports. 

·  Increased costs in flight rescheduling and delays.  

·  Moderately likely increased maintenance and repair 

costs from wind, rain and lightning storm damage. 

·  Lower visibility during bushfire events for air safety.  

·  Potential accidents causing injuries and fatalities.  

·  Cost impacts to airport authorities, business and 

community. 
 

High M 
(C3) 

H 
(C4) 

M 
(C3) 

M 
(C3) 
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Increase in 
Bushfires 

Increase in severity and number of 
Bushfires. Increase in frequency and intensity 
of bushfires due to increases in wind events, 
increases in temperature and increases in 
number of days of fire danger p.a. In addition to 
this the decease in available moisture.  

Increase in 
Intensity of 
Extreme 
Wind  

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. 

Sea Level 
Rise 

Increase in sea level by 52 cm  Increasing the 
vulnerability and magnitude of impacts to 
infrastructure from storm surge, wind, erosion 
and coastal flooding events  

Increase in 
Frequency 
and Intensity 
of Storms 

Increase in intensity and number of storm 
events..  

4.6 Ports 4.6.1 Storm 
Impacts on 
Ports and 
Coastal 
Infrastructure 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%.. Reduced drainage capacity of coastal 
floodplains and flat low lying coastal regions. 
Because of the minimum gradient of these 
areas and use of tidal drainage, coastal 
infrastructure in certain tidal conditions can be 
prone to flooding and drainage backup.   

·  Degradation, failure and replacement of port, coastal 

and sea platform structures due to increase in power 

and reach of storm surge, coastal flooding, spray 

zone and erosion patterns.  

·  Increase in magnitude and duration of storm currents 

and increase in the incidents of water over sea wall 

structures and low land flooding.  

·  Reducing the capacity of natural systems to recover 

from storm erosion including permanent loss of sand 

offshore and degradation of structures. Retreat of 

coast landscapes.  

·  The magnitude of the power of wave forces are 

increased while the height at which this power is 

concentrated on structures also increases. Water 

based infrastructure is designed for stress conditions 

on a specific area of the structure and as those 

conditions intensify and are focused higher on the 

structure, the vulnerability of the structure increases.  

·  Almost certain increased maintenance and 

replacement costs of port, coastal and sea platform 

infrastructure. 

·  Short term loss of port access. Increased service 

disruption due to increased maintenance regime. 

Back up of goods at the container terminals during 

closure generating a financial burden on businesses. 

·  State wide coastal costs from increased storm surge 

damage to coastal protection infrastructure, seawalls, 

dunes, breakwater etc. 

Extreme E 
(A4) 

H 
(A3) 

M 
(A2) 

E 
(A4) 
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4.6.2 Sea 
Level Rise 
Impacts on 
Port 
Infrastructure 
Materials 

Sea Level 
Rise 

Increase in sea level by 52 cm  Increasing 
power and reach of storm surge, coastal 
flooding, spray zone and erosion patterns.  

·  Degradation over time of materials specifically 

designed for a particular range of sea level conditions 

due to a change in conditions. 

·  Redevelopment of wharf fender arrangements (to 

barrier ships at dock). 

·  Raising of the high risk exposure category of the 

water level, will increase exposure of decks of wharfs 

and jetties and accelerate corrosion levels to decks. 

·  Likely, major increased maintenance and replacement 

costs of port, coastal and sea platform infrastructure. 

·  State wide coastal costs from increased storm surge 

damage to coastal protection infrastructure, seawalls, 

dunes, breakwater etc. 

·  Loss of viable residential land use where impacted by 

increased storm surge activity and intrusion. 

High H 
(B4) 

H 
(B4) 

H 
(B4) 

H 
(B4) 
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Appendix G:  Buildings Risk Assessment 
Buildings Risk Assessment 2030 Low 

Risk Rating (likelihood x consequence) Building 
Classification  

Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

1.1.1 
Degradation 
and Failure 
of 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with the 
exception of the Great Dividing Range. The 
annual  reduction in the moisture balance for 
majority of Vic is between -50 and -100mm.  
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time. 

·  Degradation, failure and replacement of building 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

·  Potentially increased maintenance and replacement 

costs of building foundations. Increased vulnerability 

to structural failures. May affect the serviceability of a 

building or structure. 

·  Short term loss of public use due to increase 

maintenance and replacement regime. 

·  Unlikely but significant increase cost to residential and 

commercial building owners, investors and 

developers. 

·  Significant financial impact across state over time. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

Moderate M 
(D3) 

M 
(D4) 

M 
(D3) 

M 
(D4) 

1. Buildings 
and 
Structures 

1.1.2 
Degradation 
and failure 
of Building 
Materials 

Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority of the 
state and increase of 1 (Melbourne) to 4 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 0.5 (Melbourne) to 2 (Rutherglen) p.a. 
Stress on building integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

·  Degradation, failure and replacement of building 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potentially increased maintenance and replacement 

costs of building infrastructure. Significant financial 

impact across state over time. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

Moderate M 
(D3) 

M 
(D3) 

M 
(D3) 

M 
(D3) 
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Humidity Annual increases by up to 1% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, most of the state 
increases in relative humidity by up to 1%.  
Humidity increases the rate of corrosion and 
material degradation. 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 0.5-2%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased.  

·  Moderate increase cost to residential and commercial 

building owners, investors and developers. 

·  Community outrage over building standards and 

property losses. 

·  Negative state media. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. Flash flooding and water levels exceeding 
the 1 in 100 year flood level. 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events. Damage to roofs, walls, 
sheds and fences from wind and airborne 
objects. Extreme wind aids rain penetration into 
building areas not designed to be wet.  

1.1.3 
Increased 
Storm and 
Flood 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  
 

·  Degradation and replacement of buildings due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

·  Potentially increased maintenance and replacement 

costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potentially increase cost to residential and commercial 

building owners, investors and developers. 

·  Unlikely, but significant financial impact across state 

over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

Moderate M 
(D4) 

M 
(D4) 

L 
(D2) 

M 
(D4) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

1.1.4 Coastal 
Storm Surge 
and 
Flooding  

Sea Level 
Rise 

Increase in sea level by 3 cm. 

·  Damage to buildings from coastal storm surge and 

flooding. Degradation, failure and replacement of 

building and structure materials. 

·  Permanent flooding of coastal buildings and therefore 

making them uninhabitable.  

·  Potentially increased maintenance and replacement 

Moderate M 
(D3) 

M 
(E4) 

L 
(E3) 

M 
(D3) 
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Increase in 
Frequency 
and 
Intensity of 
storms 

Increase in intensity and number of storm 
events. 

costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

·  Potentially significant financial impact to coastal 

councils and state governments over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 
 1.1.5 

Increased 
Bushfire 
Damage 

Increase in 
Bush fires 

Increase in severity and number of 
Bushfires. 

·  Buildings and structures damaged or destroyed in 

bush areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. 

·  Short to medium term loss of use of building. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

Moderate M 
(D3) 

M 
(E4) 

L 
(E3) 

M 
(D3) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures. 

1.2 Urban 
Facilities 

1.2.1 
Degradation 
and Failure 
of 
Foundations 
 Decrease in 

Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with the 
exception of the Great Dividing Range. The 
annual  reduction in the moisture balance for 
majority of Vic is between -50 and -100mm.  
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time. 

·  Degradation, failure and replacement of facilities 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

·  Potential increased maintenance and replacement 

costs of facilities foundations. 

·  Localised loss of public use due to increase 

maintenance and replacement regime. 

·  Increased vulnerability of facility structures, i.e. street 

light poles.  

·  Minor regional financial impact on local government.  

·  Negative local media. 

Low 
 

L 
(C2) 
 

L 
(C2) 
 

L 
(D2) 
 

L 
(D2) 
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Increased 
Temperature 
and 
Heatwaves 

0.5-1°C increase in temp over majority of the 
state and increase of 1 (Melbourne) to 4 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 0.5 (Melbourne) to 2 (Rutherglen) p.a. 
Stress on facilities integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

Humidity Annual increases by up to 1% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, most of the state 
increases in relative humidity by up to 1%.  

1.2.2 
Degradation 
and Failure 
of Urban 
Facilities’ 
Materials 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 0.5-2%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased.  

·  Degradation, failure and replacement of facilities 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potential increased maintenance and replacement 

costs of facilities infrastructure. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

·  Potential increase cost to councils and state 

government. 

·  Degradation, failure and replacement of facilities 

materials. 

·  Minor financial impact across state over time. 

·  Negative local media. 

Low L 
(C2) 
 

L 
(C2) 
 

L 
(D2) 
 

L 
(D2) 
 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

1.2.3 
Increased 
Storm and 
Flood 
Damage 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 0-3% increases in intensity of 
extreme wind events. 

·  Degradation and replacement of facilities due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

·  Increased maintenance and replacement costs of 

facilities infrastructure. 

·  Potential short term loss of use of facilities. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

·  Unlikely, moderate financial impact across state over 

time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Negative reports in state media. 

Moderate M 
(D3) 

M 
(D4) 

L 
(E2) 

M 
(D3) 

 
1.2.3 Coastal 
Storm Surge 
and 
Flooding  

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

·  Damage to facilities from coastal storm surge and 

flooding. 

·  Permanent flooding of coastal facilities and therefore 

reduced usability.  

Low L 
(E3) 

L 
(E3) 

L 
(E2) 

L 
(E3) 
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Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

Sea Level 
Rise 

Increase in sea level by 3 cm.  

·  Potential increased maintenance and replacement 

costs of facilities infrastructure. 

·  Very unlikely short term loss of use of facilities. 

·  Increase cost to coastal councils and state 

governments. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Will potentially result in local community outrage loss 

of facilities. 

·  Negative state media. 
1.2.4 
Increased 
Bushfire 
Damage 

Increase in 
Bush fires 

Increase in severity and number of 
Bushfires. 

·  Facilities and structures damaged or destroyed in 

bush or park areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. Increase cost to local government, communities 

and state government.  

·  Very unlikely short to medium term loss of use of 

facilities. 

·  Negative state media. 

Low L 
(E3) 

L 
(E3) 

L 
(E2) 

L 
(E3) 

 

Buildings Risk Assessment 2030 High 

Risk Rating (likelihood x consequence) Building 
Classification 

Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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2.1 Buildings 
and 
Structures 

2.1.1 
Degradation 
and Failure 
of 
Foundations 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures. 

·  Degradation, failure and replacement of building 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

High M 
(C3) 

H 
(C4) 

M 
(C3) 

H 
(C4) 
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Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/5 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/3 
between -200 and -400mm. Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time. 

·  Potentially increased maintenance and replacement 

costs of building foundations. Increased vulnerability 

to structural failures. May affect the serviceability of a 

building or structure. 

·  Short term loss of public use due to increase 

maintenance and replacement regime. 

·  Unlikely but significant increase cost to residential and 

commercial building owners, investors and 

developers. 

·  Significant financial impact across state over time. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 
Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 10 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 5 (Rutherglen) p.a. 
Stress on building integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

Humidity Annual increases by up to 1% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, Summer and Spring 
the coastal areas increases in relative 
humidity by up to 3%. In Autumn, most of 
the state increases in relative humidity by 
up to 1%.  

2.1.2 
Degradation 
and Failure 
of Building 
Materials 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased.  

·  Degradation, failure and replacement of building 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potentially increased maintenance and replacement 

costs of building infrastructure. Significant financial 

impact across state over time. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

·  Moderate increase cost to residential and commercial 

building owners, investors and developers. 

·  Community outrage over building standards and 

property losses. 

·  Negative state media. 

Moderate M 
(C3) 

M 
(C3) 

M 
(C3) 

M 
(C3) 

2.1.3 
Increased 
Storm and 
Flood 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

·  Degradation and replacement of buildings due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

High H 
(C4) 

H 
(C4) 

L 
(C2) 

H 
(C4) 



 
 
 
 
 

166 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

·  Potentially increased maintenance and replacement 

costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potentially increase cost to residential and commercial 

building owners, investors and developers. 

·  Unlikely, but significant financial impact across state 

over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 
Increase in 
Extreme 
daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

Sea Level 
Rise 

Increase in sea level by 17 cm. 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

2.1.4 Coastal 
Storm Surge 
and 
Flooding  

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

·  Damage to buildings from coastal storm surge and 

flooding. Degradation, failure and replacement of 

building and structure materials. 

·  Permanent flooding of coastal buildings and therefore 

making them uninhabitable.  

·  Potentially increased maintenance and replacement 

costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

·  Potentially significant financial impact to coastal 

councils and state governments over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

 

High H 
(C4) 

M 
(D4) 

M 
(D3) 

H 
(C4) 

 2.1.5 
Increased 
Bushfire 
Damage 

Increase in 
Bush fires 

Increase in severity and number of 
Bushfires. 

·  Buildings and structures damaged or destroyed in 

bush areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. 

·  Short to medium term loss of use of building. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

High H 
(C4) 

M 
(D4) 

M 
(D3) 

H 
(C4) 
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·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

. 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

2.2.1 
Degradation 
and Failure 
of 
Foundations 
 Decrease in 

Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/5 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/3 
between -200 and -400mm. Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time. 

·  Degradation, failure and replacement of facilities 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

·  Potential increased maintenance and replacement 

costs of facilities foundations. 

·  Localised loss of public use due to increase 

maintenance and replacement regime. 

·  Increased vulnerability of facility structures, i.e. street 

light poles.  

·  Minor regional financial impact on local government.  

·  Negative local media 

 

Low 
 

L 
(C2) 
 

L 
(C2) 
 

L 
(D2) 
 

L 
(D2) 
 

Humidity Annual increases by up to 1% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, Summer and Spring 
the coastal areas increases in relative 
humidity by up to 3%. In Autumn, most of 
the state increases in relative humidity by 
up to 1%. 

2. 2 Urban 
Facilities 

2.2.2 
Degradation 
and Failure 
of Urban 
Facilities’ 
Materials 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 10 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 5 (Rutherglen) p.a. 
Stress on building integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

·  Degradation, failure and replacement of facilities 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potential increased maintenance and replacement 

costs of facilities infrastructure. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

·  Potential increase cost to councils and state 

government. 

·  Degradation, failure and replacement of facilities 

materials. 

·  Minor financial impact across state over time. 

·  Negative local media. 

 

Low L 
(C2) 

L 
(C2) 

L 
(C2) 

L 
(D2) 
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Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

2.2.3 
Increased 
Storm and 
Flood 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

·  Degradation and replacement of facilities due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

·  Increased maintenance and replacement costs of 

facilities infrastructure. 

·  Potential short term loss of use of facilities. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

·  Unlikely, moderate financial impact across state over 

time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Negative reports in state media. 

 

Moderate M 
(D4) 

M 
(D4) 

L 
(D2) 

M 
(D4) 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
27%. 

2.2.4 Coastal 
Storm Surge 
and 
Flooding  

Sea Level 
Rise 

Increase in sea level by 17 cm.  

·  Damage to facilities from coastal storm surge and 

flooding. 

·  Permanent flooding of coastal facilities and therefore 

reduced usability.  

·  Potential increased maintenance and replacement 

costs of facilities infrastructure. 

·  Very unlikely short term loss of use of facilities. 

·  Increase cost to coastal councils and state 

governments. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Will potentially result in local community outrage loss 

of facilities. 

·  Negative state media. 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 
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2.2.5 
Increased 
Bushfire 
Damage 

Increase in 
Bush fires 

Increase in severity and number of 
Bushfires. 

·  Facilities and structures damaged or destroyed in 

bush or park areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. 

·  Short to medium term loss of use of facilities. 

·  Potential increase cost to local government, 

communities and state government.  

·  Permanent physical injuries and fatalities from bush 

fire event. 

·  Negative State media. 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 
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Buildings Risk Assessment 2070 Low 

Risk Rating (likelihood x consequence) Buildings  Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

3.1.1 
Degradation 
and Failure 
of 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/6 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/4 
between -200 and -400mm. Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time. 

·  Degradation, failure and replacement of building 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

·  Potentially increased maintenance and replacement 

costs of building foundations. Increased vulnerability 

to structural failures. May affect the serviceability of a 

building or structure. 

·  Short term loss of public use due to increase 

maintenance and replacement regime. 

·  Unlikely but significant increase cost to residential and 

commercial building owners, investors and 

developers. 

·  Significant financial impact across state over time. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

High M 
(C3) 

H 
(C4) 

M 
(C3) 

H 
(C4) 

3.1 Buildings 
and 
Structures 

3.1.2 
Degradation 
and failure 
of Building 
Materials 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 9.5 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 4.5 (Rutherglen) p.a. 
Stress on building integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

·  Degradation, failure and replacement of building 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potentially increased maintenance and replacement 

costs of building infrastructure. Significant financial 

impact across state over time. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

Moderate M 
(C3) 

M 
(C3) 

M 
(C3) 

M 
(C3) 
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Humidity Annual increases by up to 1% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, Summer and Spring 
the coastal areas increases in relative 
humidity by up to 3%. In Autumn, most of 
the state increases in relative humidity by 
up to 1%.  

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased.  

·  Moderate increase cost to residential and commercial 

building owners, investors and developers. 

·  Community outrage over building standards and 

property losses. 

·  Negative state media. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

3.1.3 
Increased 
Storm and 
flood 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

·  Degradation and replacement of buildings due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

·  Potentially increased maintenance and replacement 

costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potentially increase cost to residential and commercial 

building owners, investors and developers. 

·  Unlikely, but significant financial impact across state 

over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

High H 
(C4) 

H 
(C4) 

L 
(C2) 

H 
(C4) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Sea Level 
Rise 

Increase in sea level by 7 cm 

3.1.4 Coastal 
Storm Surge 
and 
Flooding  

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

·  Damage to buildings from coastal storm surge and 

flooding. Degradation, failure and replacement of 

building and structure materials. 

·  Permanent flooding of coastal buildings and therefore 

making them uninhabitable.  

·  Potentially increased maintenance and replacement 

costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potential increase cost to residential and commercial 

Moderate M 
(D4) 

M 
(D4) 

M 
(D3) 

M 
(D4) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

building owners, investors and developers. 

·  Potentially significant financial impact to coastal 

councils and state governments over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

 
 3.1.5 

Increased 
Bushfire 
Damage 

Increase in 
Bush Fires 

Increase in severity and number of 
bushfires. 

·  Buildings and structures damaged or destroyed in 

bush areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. 

·  Short to medium term loss of use of building. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

. 

High H 
(C4) 

M 
(D4) 

M 
(D3) 

H 
(C4) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

3.2 Urban 
Facilities 

3.2.1 
Degradation 
and Failure 
of 
Foundations 
 Decrease in 

Available 
Moisture 

The frequency of drought increases by up 
to 20% for the majority of Victoria, with a 1/6 
of the state experiencing up to a 40% 
increase. The annual  reduction in the 
moisture balance for majority of Vic is 
between -100 and -200mm with a 1/4 
between -200 and -400mm. Soil movement 
generated in prone soils. Foundation failure 
generated through both increases in movement 
stresses and increased fatigue from changing 
of conditions more often over time 

·  Degradation, failure and replacement of facilities 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

·  Potential increased maintenance and replacement 

costs of facilities foundations. 

·  Localised loss of public use due to increase 

maintenance and replacement regime. 

·  Increased vulnerability of facility structures, i.e. street 

light poles.  

·  Minor regional financial impact on local government.  

·  Negative local media 

 

Low 
 

L 
(C2) 
 

L 
(C2) 
 

L 
(D2) 
 

L 
(D2) 
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Humidity Annual increases by up to 1% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, Summer and Spring 
the coastal areas increases in relative 
humidity by up to 3%. In Autumn, most of 
the state increases in relative humidity by 
up to 1%. 

Increased 
Temperature 
and 
Heatwaves 

1-1.5°C increase in temp over majority of the 
state and increase of 3 (Melbourne) to 9.5 
(Rutherglen) days over 35 and an increase 
in the number of heatwaves events over 30 
C° by 1 (Melbourne) to 4.5 (Rutherglen) p.a. 
Stress on building integrity due to temperature 
expansion of concrete joints, steel, asphalt, 
protective cladding, coatings and sealants. 
Masonry work is also impacted by temperature 
affecting the mortar. 

3.2.2 
Degradation 
and Failure 
of Urban 
Facilities’ 
Materials 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 2-4%. Increased rate of 
degrading the asphalt, protective claddings and 
coatings and timber. Materials breakdown and 
exposure to corrosion increased. 

·  Degradation, failure and replacement of facilities 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potential increased maintenance and replacement 

costs of facilities infrastructure. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

·  Potential increase cost to councils and state 

government. 

·  Degradation, failure and replacement of facilities 

materials. 

·  Minor financial impact across state over time. 

·  Negative local media. 

 

Low L 
(C2) 

L 
(C2) 

L 
(C2) 

L 
(D2) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

3.2.3 
Increased 
Storm and 
Flood 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

·  Degradation and replacement of facilities due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

·  Increased maintenance and replacement costs of 

facilities infrastructure. 

·  Potential short term loss of use of facilities. 

·  Potential increase cost to residential and commercial 

building owners, investors and developers. 

·  Unlikely, moderate financial impact across state over 

time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Negative reports in state media. 

 

Moderate M 
(D4) 

M 
(D4) 

L 
(D2) 

M 
(D4) 

3.2.4 Coastal 
Storm Surge 
and 
Flooding  

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 3-6% increases in intensity of 
extreme wind events. A few places are 
predicted to experience up to a 9% increase 

·  Damage to facilities from coastal storm surge and 

flooding. 

·  Permanent flooding of coastal facilities and therefore 

Moderate L 
(D2) 

M 
(D3) 

L 
(D2) 

M 
(D3) 
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Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

Increase in 
Extreme 
Daily rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Sea level 
Rise 

Increase in sea level by 7 cm  

reduced usability.  

·  Potential increased maintenance and replacement 

costs of facilities infrastructure. 

·  Very unlikely short term loss of use of facilities. 

·  Increase cost to coastal councils and state 

governments. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Will potentially result in local community outrage loss 

of facilities. 

·  Negative state media. 
3.2.5 
Increased 
Bushfire 
Damage 

Increase in 
Bush fires 

Increase in severity and number of 
Bushfires. 

·  Facilities and structures damaged or destroyed in 

bush or park areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. 

·  Short to medium term loss of use of facilities. 

·  Potential increase cost to local government, 

communities and state government.  

·  Permanent physical injuries and fatalities from bush 

fire event. 

·  Negative State media. 

Moderate M 
(D3) 

M 
(D3) 

L 
(D2) 

M 
(D3) 
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Buildings Risk Assessment 2070 High 

Risk Rating (likelihood x consequence) Buildings  Risk 
Scenario 

Climate 
Variable 
(Cause) 

Climate Change Impact Risk Description for Multiple Causes 

Risk Rating 
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Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

4.1.1 
Degradation 
and Failure 
of 
Foundations 

Decrease in 
Available 
Moisture 

The frequency of drought increases by up 
to 40-80% for the majority of Victoria. The 
annual  reduction in the moisture balance for 
majority of Vic is between -400 and -800mm. 
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time. 

·  Degradation, failure and replacement of building 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

·  Potentially increased maintenance and replacement 

costs of building foundations. Increased vulnerability 

to structural failures. May affect the serviceability of a 

building or structure. 

·  Short term loss of public use due to increase 

maintenance and replacement regime. 

·  Unlikely but significant increase cost to residential and 

commercial building owners, investors and 

developers. 

·  Significant financial impact across state over time. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

High H 
(B4) 

H 
(B4) 

M 
(B3) 

H 
(B4) 

4.1 Buildings 
and 
Structures 

4.1.2 
Degradation 
and failure 
of Building 
Materials 

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves events 
over 30°C by 4 (Melbourne) to 19 
(Rutherglen) p.a. Stress on building integrity 
due to temperature expansion of concrete 
joints, steel, asphalt, protective cladding, 
coatings and sealants. Masonry work is also 
impacted by temperature affecting the mortar. 

·  Degradation, failure and replacement of building 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potentially increased maintenance and replacement 

costs of building infrastructure. Significant financial 

impact across state over time. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

Moderate M 
(B3) 

M 
(B3) 

M 
(B3) 

M 
(B3) 
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Humidity Annual increases between 3-7% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, most of the state 
increases in relative humidity between 1-
3%. 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 4-8%, with some areas 
experiencing up to a 12% increase. 
Increased rate of degrading the asphalt, 
protective claddings and coatings and timber. 
Materials breakdown and exposure to corrosion 
increased.  

·  Moderate increase cost to residential and commercial 

building owners, investors and developers. 

·  Community outrage over building standards and 

property losses. 

·  Negative state media. 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. 

4.1.3 
Increased 
Storm and 
Flood 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events. 

·  Degradation and replacement of buildings due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

·  Potentially major increased maintenance and 

replacement costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potentially major increase cost to residential and 

commercial building owners, investors and 

developers. 

·  Unlikely, but significant financial impact across state 

over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

Extreme E 
(C5) 

E 
(C5) 

M 
(C3) 

E 
(C5) 

Increase in 
Extreme 
Daily rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Sea Level 
Rise 

Increase in sea level by 52 cm. 

4.1.4 Coastal 
Storm Surge 
and 
Flooding  

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. 

·  Damage to buildings from coastal storm surge and 

flooding. Degradation, failure and replacement of 

building and structure materials. 

·  Permanent flooding of coastal buildings and therefore 

making them uninhabitable.  

·  Potentially significantly increased maintenance and 

replacement costs of building infrastructure. 

·  Short term loss of use of building. 

·  Potential significant increase cost to residential and 

Extreme E 
(C5) 

E 
(C5) 

E 
(C5) 

E 
(C5) 
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Increase in 
frequency 
and 
intensity of 
storms 

Increase in intensity and number of storm 
events. 

commercial building owners, investors and 

developers. 

·  Potentially significant financial impact to coastal 

councils and state governments over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

 
 4.1.5 

Increased 
Bushfire 
Damage 

Increase in 
Bush Fires 

Increase in severity and number of 
Bushfires. 

·  Buildings and structures damaged or destroyed in 

bush areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. 

·  Short to medium term loss of use of building. 

·  Potential for significant increase cost to residential 

and commercial building owners, investors and 

developers. 

·  Community outrage over building standards and 

property losses. 

·  Negative national media. 

 

Extreme E 
(C5) 

E 
(C5) 

H 
(C4) 

E 
(C5) 

Increased 
Variation in 
Wet/Dry 
Spells 

An increase in variation of short intensive 
wet spells and prolonged dry spells. 
Increased in fluctuation in groundwater levels, 
changes to soil composition and foundation 
structures 

4.2 Urban 
Facilities 

4.2.1 
Degradation 
and Failure 
of 
Foundations 
 Decrease in 

Available 
Moisture 

The frequency of drought increases by up 
to 40-80% for the majority of Victoria. The 
annual  reduction in the moisture balance for 
majority of Vic is between -400 and -800mm. 
Soil movement generated in prone soils. 
Foundation failure generated through both 
increases in movement stresses and increased 
fatigue from changing of conditions more often 
over time 

·  Degradation, failure and replacement of facilities 

foundations due to increases in ground and 

foundation movement, shrinkage and changes in 

groundwater. 

·  Potential increased maintenance and replacement 

costs of facilities foundations. 

·  Localised loss of public use due to increase 

maintenance and replacement regime. 

·  Increased vulnerability of facility structures, i.e. street 

light poles.  

·  Minor regional financial impact on local government.  

·  Negative local media 

 

Moderate 
 

M 
(C3) 
 

M 
(C3) 
 

L 
(C2) 
 

M 
(C3) 
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Humidity Annual increases between 3-7% for the 
southern coastal region of Victoria with 
inland areas decreasing in annual relative 
humidity. In Autumn, most of the state 
increases in relative humidity between 1-
3%. 

Increased 
Temperature 
and 
Heatwaves 

3-5°C increase in temp over majority of the 
state and increase of 13.4 (Melbourne) to 
44.2 (Rutherglen) days over 35 and an 
increase in the number of heatwaves events 
over 30°C by 4 Melbourne) to 19 
(Rutherglen) p.a. Stress on building integrity 
due to temperature expansion of concrete 
joints, steel, asphalt, protective cladding, 
coatings and sealants. Masonry work is also 
impacted by temperature affecting the mortar. 

4.2.2 
Degradation 
and Failure 
of Urban 
Facilities’ 
Materials 

Increased 
Solar 
Radiation 

Majority of Victoria experiences an increase 
in radiation by 4-8%, with some areas 
experiencing up to a 12% increase. 
Increased rate of degrading the asphalt, 
protective claddings and coatings and timber. 
Materials breakdown and exposure to corrosion 
increased. 

·  Degradation, failure and replacement of facilities 

materials due to increases in frequency and size of 

movement and material breakdown. 

·  Potential increased maintenance and replacement 

costs of facilities infrastructure. 

·  Short term loss of use due to increase in maintenance 

and replacement regime. 

·  Potential increase cost to councils and state 

government. 

·  Degradation, failure and replacement of facilities 

materials. 

·  Minor financial impact across state over time. 

·  Negative local media. 

 

Moderate M 
(B3) 

M 
(C3) 

M 
(C3) 

M 
(B3) 

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. 

4.2.3 
Increased 
Storm and 
flood 
Damage 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

·  Degradation and replacement of facilities due to 

increase damage from flooding, debris, fallen trees 

and landslides. 

·  Increased maintenance and replacement costs of 

facilities infrastructure. 

·  Potential short term loss of use of facilities. 

·  Potentially significant increase cost to residential and 

commercial building owners, investors and 

developers. 

·  Potential for significant financial impact across state 

over time. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Negative reports in state media. 

 

High H 
(C4) 

H 
(C4) 

L 
(C2) 

H 
(C4) 



 
 
 
 
 

179 

Increase in 
Intensity of 
Extreme 
Wind 

Majority of the state experiences up to 
between 9-15% increases in intensity of 
extreme wind events. A 1/3 of the state is 
predicted to experience up to an 18% 
increase. 

Increase in 
Frequency 
and 
Intensity of 
Storms 

Increase in intensity and number of storm 
events.  

Increase in 
Extreme 
Daily 
Rainfall 

Increases in extreme daily rainfall by up to 
40%. 

4.2.4 Coastal 
Storm Surge 
and 
Flooding  

Sea Level 
Rise 

Increase in sea level by 52 cm.  

·  Damage to facilities from coastal storm surge and 

flooding. 

·  Permanent flooding of coastal facilities and therefore 

reduced usability.  

·  Potential for significantly increased maintenance and 

replacement costs of facilities infrastructure. 

·  Very unlikely short term loss of use of facilities. 

·  Significant cost increase cost to coastal councils and 

state governments. 

·  Permanent physical injuries and fatalities from storm 

event. 

·  Will potentially result in local community outrage loss 

of facilities. 

·  Negative state media. 

High H 
(C4) 

M 
(C3) 

L 
(C2) 

H 
(C4) 

4.2.5 
Increased 
Bushfire 
Damage 

Increase in 
Bush Fires 

Increase in severity and number of 
Bushfires. 

·  Facilities and structures damaged or destroyed in 

bush or park areas or on fringes of cities 

·  Increased risk of injury or fatalities caused by bush 

fires. 

·  Short to medium term loss of use of facilities. 

·  Potential increase cost to local government, 

communities and state government.  

·  Permanent physical injuries and fatalities from bush 

fire event. 

·  Negative State media. 

Moderate M 
(C3) 

M 
(C3) 

L 
(C2) 

M 
(C3) 

 
 
 


