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Scope of ATSE Study on Impacts

Reviewed available scenarios and projections for
climate change in Australia.

Reviewed the procedures for assessment of impact

of climate change on Australia’s physical
infrastructure.

Investigated the current status of risk and adaptat ion
capacity of Australia’s physical infrastructure fro m
literature surveys, questionnaires, workshops and
interviews.

Conducted an overview evaluation and identified
areas for further detailed study.

Developed conclusions and recommendations.

Climate change events
considered in ATSE Study

Temperature; changes and extremes.
Sea level rise.

Rainfall, floods.

Hail.

Bush fires.

Drought.

Tropical cyclones and major storms

Physical infrastructure elements
considered in the ATSE Study

Transport: road, rail, air, sea.
Energy: gas, electricity, oil.
Mining: production and distribution.

Built Environment: domestic, commercial,
essential services, agricultural, coastal.

Water: storage, distribution, domestic,
irrigation, industrial, waste, drainage.

Communication: fixed line, wireless.

Academy Study process

Literature survey

Electronic and manual questionnaire survey
of ATSE members and others.

Workshops in Melbourne and Sydney.
Teleconferences with experts from
infrastructure sectors.

Participants were requested to assess
likelihood, consequence, (hence risk) and
adaptation capacity of infrastructure
elements.

Climate change projections

IPCC, CSIRO and Department of Climate
Change projections are based on a range of
assumed scenarios related to current and
future emissions.

Projections _ are not predictions _ since they
are based on assumed scenarios
Projections are available for some events in
the form of probability density functions for
selected scenarios.
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Global warming Projections — IPCC
(2007)

Temperature distribution data as a
probability density function (pdf)
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Projections* for Canberra: how can we

use them to assess impacts rationally? To assess the impact of an event on an
infrastructure element we need to:

Conditi Observed Projected . .

Conditions for | Observed oo 200+ + estimate the likelihood ofthe demand
Arerage fserease of 0.9°C Increases from 0.6°C generated by the event exceeding certain
Lemperaire ta 4.2°C

?meme (25 5 days peryear Increases from 7 to 25 days thresholds

emperature (= 35° peryear H

i o I weiiniiiag « estimate the likelihood that these thresholds
Extrerme Sawme increase in exireme Passible increase of 4% in . .

Reinfil events itensisy (ALB scemaria) " will exceed the capacity of the element,
Average haurly wind speed | Passibly some decrease Changes fram -20% ta .
Extreme wind speed Possibly some increase ;ﬁ‘zjfbf;f::iasesofupta ° assess the Consequences and hence the rISk
S T e in economic and societal terms,

et T amptieatle o appieadie? « determine the most appropriate adaptation

strategy.

*Subfact fo further small scale modalling

*Source: Technical Report 2007, Climate change in  Australia. CSIRO. BoM

Demand exceeds capacity Capacity exceeds demand Climate Change Impacts and
Risk Management

Procedures for soundly based consistent
assessments of likelihood, consequence, and risk,
associated with the impacts of climate change have
been developed by the Australian Greenhouse
Office* (now Department of Climate Change).

These procedures are based on the internationally
recognised Australian Risk Management Standard
AS/NZS 4360:2004

* AGO: Climate Change & Risk Management, a Guide
for Business and Government (2006)




Application of procedure

Use of risk management analysis in
accordance with AS/NZS 4360 requires skill
and experience.

Agreement on assessment of likelihood
appears the most difficult to achieve.

Analyses should be made for likelihood
projections based on a range of scenarios,
from “optimistic” to “challenging”.
Qualitative comparisons of assessments is
greatly improved when information on
f|or0jections is available in a probabilistic
orm.

Likelihood and capacity
assessments

» Probability density functions for demand and
capacity are essential tools for reliable
guantitative assessments of likelihood,
consequence, risk and adaptation capacity.

 Reliability of such assessments is only as
good as the reliability of the probability
density functions projections which are
adopted.

 Availability of higher quality information is
improving rapidly as a result of current
research but more effort is needed.

The concept of analysis by the
“Reliability Method”

The probability of demand exceeding
capacity can be estimated if the probability
distribution functions are known for both
demand and capacity.

The overlap of the distributions is a measure
of the probability of failure

The Building Code of Australia currently
adopts the Reliability Method for structural
design and requires that the probability of
failure is not more than 1 in a million .

Current situation
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Climate change impacts

If, as a result of climate change, the
demand rises (e.g. an increase in wind
speed) and the capacity is reduced (e.g.
increased deterioration in material
strength) the probability of failure is
increased as shown by the increased
overlap.

Impact of increased climate
change demand

DEMAND CAPACITY
MEAN 11, SD 2 MEAN 20, SD2.
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Impact of increased demand and

a reduction in capacity

DEMAND CAPACITY

MEAN 11, SD 2 MEAN 18, SD2. | =$=Demand
|~o=capaciy|

PROBABILITY OF
FAILURE

* The Reliability Method provides a
rational process for the determining the
risk arising from climate change events
in a probabilistic manner, enabling
adaptation benefits and costs to be
assessed.

e Continued research is needed to
further develop this approach, or other
probabilistically based methods, such
as the “Fragility Model”

The Study’s Conclusions

Accepted that:

climate change exists now and will continue to exist
in the future,

there is a high probability that human activity is
contributing to climate change,

currently available modelling of climate change
scenarios provides relevant information of climate
change events in the form of projections.

these projections provide a valid basis for the
assessment of possible impacts of climate change
on the security, operation, and adaption measures
which may be necessary for the security of
Australia’s physical infrastructure.

Impacts on infrastructure

» Many, but by no means all, sectors of
Australia’s physical infrastructure are
reasonably well placed to respond to
possible climate change impacts through the
adoption of suitable adaptation strategies if
we begin to respond now.

» The most vulnerable sectors are those
related to water, fire and energy, which in
many cases are already at serious risk
without climate change.

Major potential impacts on physical
infrastructure often arise from combination
of projected climatic events.

For example:

» Impacts of extreme rainfall, sea level rise,
and storm surge on low lying coastal
development and associated transport links.

 Impacts of drought, bush fires, and
temperature extremes on electricity supply
and distribution and on communications.

e Impacts of drought, extreme temperatures
and extreme winds on fire threats to the built
environment.




» When an adaptation provision, or a new
infrastructure, is being designed,
consideration should be given to providing
options which may be exercised at a later
date when more certainty on projections
and risk assessments are available.

» Adaptation strategies should be integrated
with normal maintenance and upgrade
programs having regard to the design life
of the system.

Action on planning and codes

« There is a need to develop comprehensive strategic

planning controls for future critical infrastructur e

categories considered to be vulnerable to climate
change impacts particularly in low lying coastal
areas.

¢ The existing Australian building Codes and
Standards provide a sound basis for coping with
climate change. Their regular review processes
provide the opportunity to take into account
information on climate change as it becomes
available.

¢ This must be supported by further research into
demand and capacity, particularly in relation to sm
scale extreme events such as intense rainfall, hail
storms and intensity and frequency of tropical
cyclones for Australian regions.
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e There is a need to develop further the
expertise and professional skills for
those undertaking assessments of
climate change impacts and the
development of adaptation strategies.

e Such assessments require a full
understanding of scientific,
technological, regulatory, economic,
societal and legal issues.

« Nationally consistent quantitative assessments of
impacts is essential in order to ensure that ration
priorities are established for achieving economic
and societal objectives.

* This may best be achieved by a National Climate
Change Adaptation Task Force established by the
Council of Australian Governments (COAG)

¢ This Task Force would be responsible for
formulating national policy recommendations and
for identifying appropriate processes for the
assessment of climate change impacts.

* The Task Force should also encourage appropriate
research to be conducted by the Bureau of
Meteorology, CSIRO, the Department of Climate
Change, Universities and other relevant
organisations.
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