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Setting the scene — current trends and
emerging climate impacts in Australia

Existing seasonal climate products and services

New products forecasting seasonal and sub-
seasonal climate extremes

Planned products for forecasts of extremes at
decadal timescales



Drying over southern
Australia
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Rainfall has been very low over
parts of southern Australia during
April to October in recent decades.
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Heavier rainfall over
northern Australia

Rainfall decile ranges
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Rainfall during the northern
wet season has been very
much above average for

the last twenty years.
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Australia’s @ Increasing Extreme heat

changing
. 1.5
C I | m ate Australia's climate has warmed since 1910. N/
1.0
0.5

| N\/\N

-1.5

Temperature anomaly (°C)

KB0j0J03191N 4O Neaung :234n0S

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

Australian Government

— Australian surface air temperature

Bureau of Meteorology




Australia’s
changing
climate
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@ Increasing Extreme heat
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Escaped control burn, October 2015, Lancefield,
Victoria.
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Forest Fire
Danger Index
points/decade
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Fire weather conditions are
mostly worsening, particularly
in the south and east.
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Bega Valley, NSW

15 August 2018
(Source: ABC)

Albany, WA
25 May 2018

(Source: ABC)

Ranch Fire,
California

August 2018 (source:

SFGate)
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Sea level
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&= Tide gauge sea level reconstruction
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Global sea level
has risen by over
20 cm since 1880.
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Global sea level rise
is accelerating,

reaching a rate of
over 3 cm per decade
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Evidence of
Increasing
coastal N A e

Annual sea level and hours with tidal flooding impacts (Brisbane)
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Record-
breaking heat
and fire
weather:
IERIEY
normal?
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Highest temperature observed in November-
December 2018
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Bushfire at Agnes Water on Monday 26 Nov. Source ABC Supplied: Benjamin Potts



Record-
breaking heat
and fire
weather:
IERIEY
normal?
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Averaged across the country, 8 of the 10
January | warmest days on record occurred during

2019:
Australia's
hottest
month on
record

Australian January Mean Temperature

Temperature Anomaly °C
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Adelaide Kent Port Augusta
Town 47.7C 49.5C

Australian Government  «  Hobart six days Borrona Downs
Bureau of Meteorology - above 30C 36.6C
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Record flooding in
coastal Queensland

Compare to highest daily 7-day rainfall for February $ show link

Flooding in Townsville and
Mt Isa
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Monsoon low over Queensland, 4
February 2019

Record high
multi-day
rainfall
widespread
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(synoptic chart (%)
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http //WWW bom . gOV. aulcllmate/ahead Outlooks and monitoring Historical patterns About outlooks and influences

Monthly and seasonal
outlooks

Probability of above/below median
rainfall/ Tmax/Tmin and POE for
rainfall

Rainfall and temperature outlooks Tropical outlooks and monitoring Videos, presentations, links
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http://www.bom.gov.au/climate/ahead
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Chance of exceeding the median minimum temperature 20
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www.bom.gov.au/climate Model run: 10/08/2019 Model: ACCESS-S1
© Commonwealth of Australia 2019, Australian Bureau of Meteorology Issued: 15/08/2019 Base period: 1990-2012
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Chance of early Northern Rainfall Onset VHide place names

http://www.bom.gov.au/climate/ahead

T T I__ - Insufficient long-term observations
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Northern rainfall onset I I R

Chance of early rainfall onset (%)
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Multi-week
forecasts

Available in
September

Global in
scope
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Multi-week
forecasts

Available in
September

Including
global skill
ETS
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Bureau home » Climate - Outlooks

Climate outlooks—weeks, months and seasons

ssued Thursdays, weeks 1 — 4 also issued on Mondays

Archive Download Subscribe Feedback

< Rainfall—past accuracy for July to September

Overview v

Rainfall July August July to September August to October

Summary

Chance of above median

Outlook scenarios
Chance of at least
Medians

Past accuracy

I
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Probability in Decile 1&2 Rainfall Start: 20181104

Seasonal forecasts

of extremes: Badion: Austoalla Period: Season: 20190101 to 20190331
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Sub-seasonal
(week 2) forecasts
of extremes:
mEEWEYE]
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SU b -Season al MJO Index Forecast initialised: 14 June 2019

Model: ACCESS-S1 ( 33 member
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Sub-seasonal
forecasts of
extremes:
Tropical Weather
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Seasonal and sub-
seasonal forecasts
of extremes:
Fire Weather

Chance of above median
Fire Danger (top)
Seasonal forecasts of
Forest Fire Danger Index
(FFDI) - bottom
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Changes in
climate
requiring
adaptation
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Increased frequency of large-scale heatwaves and
s Fecord-high temperatures
b S,

o e

' Longer fire season with more extreme fire danger days

Prolonged high ocean temperatures

e
- Reduced average rainfall and more time spent in drought

= An increase in heavy rainfall

) alIncreased frequency of coastal storm surge inundation
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Changing
paradigms

Future planning,

resilience and
disaster mitigation
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Record- Black
: Saturday
breaking heat 2009
and fire
Record preceding heatwave
weat h er. across southeastern Australia
th e new Prolonged drought (record
breaking in some aspects)
normal?

Record daytime and overnight
temperatures

Record fire danger Black
Saturday

173 deaths, 414 serious
injuries, total cost of ~$5
billion

~500 excess deaths from

. extreme heat ; IR e S
B Australian Government : P SEg e AN S o

LR

Bureau of Meteorology 3 Kinglake Fire. Source:, CSIRO Science Image, Nick Pitsas,
-~ February 25 2009




Future sea level

Inundation from storm tide under a
business-as-usual median-estimate sea
level rise by 2050

(1-in-100 year storm tide ~2.32 metres)

Inundation from storm tide under a
business-as-usual high-estimate sea level
rise by 2100

(1-in-100 year storm tide ~3.08 metres)

Data sources: http://www.climatechangeinaustralia.gov.au/en/ Mclnnes et
al, (2009; 2015)

http://coastalrisk.com.au/viewer




Cost of desalination plants

Melbourne
Sydney
Adelaide
Gold Coast
Perth

$3.5bn
$2.4bn
$1.83bn
$1.2bn

Wonthaggi Desalination Plant,
Victoria

Drought seeing towns run dry

Warwick e ., .-
Stanthorpe @

These regional towns are at
risk of running out of water

within the next six to twelve
months, as the devastating
drought drags on

%@ Tenterfield

® Armidale
Nvhadan ® Tamworth
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Adelaide blacked out: Wed 28 Sept:
ZOJtG Source: Guardian
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Source: ABC .
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Managing
physical
climate risk:

What do we
need for
scenario
planning?
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Managing
climate risk:

2019 Status Report

Task Force on

Network for Greening the Financial System

The Climate-related TS ANGT
Financial Disclosures:

regglatory Status R t Macroeconomic

environment diliopele and financial stability

Implications of climate change
July 2019

IS changing

Tcm TASK FORCE ON CLIMATE-RELATED o0
FINANCIAL DISCLOSURES

W  Australian Government



Managing
climate risk:

The
regulatory
environment

IS changing

WAPRA

Australian Prudential Regulation Authority

APRA to step up scrutiny of climate risks
after releasing survey results

Geoff Summerhayes :"A critical implication.... is the
importance of considering, and modelling, the potential
impact of climate-related risks under different scenarios and
over different time horizons."



Managing
climate risk:

The
regulatory
environment

IS changing

stralian Government

reau of Meteorology

Climate Change and the W RESERVE BANK OF AUSTRALIA
Economy

Guy Debelle [ *!
Deputy Governor

Public Forum hosted by the Centre
for Policy Development
Sydney - 12 March 2019

"You should all be aware of the recommendations of the recent
report of the Task Force on Climate-related Financial Disclosures
(TCED)..... Risk management under uncertainty is always
challenging, but the challenge can be reduced with better and
consistent information both in terms of the data inputs and the
consistency of the scenarios considered. "



Managing
climate risk:

Mechanisms
for loss are
b el n g Transition risk drivers

« Climate policy

identified - Comimen references

Australian Government

“ Bureau of Me

Figure 1 Relationships between transition risk, the economy and financial system

Financial contagion (market losses, credit tightening) feeding back to the economy

P

Economy Direct transmission channels Financial system

Stranded assets Corporate assets devaluation . .
(fossil fuels, Financial market

real estate, losses
infrastructure, = (equities, bonds and
vehicles) Lower corporate profitability e

and increased litigation

Reinvestment and ' '

replacement Lower residential property values Credit market losses
(residential

] and
Increase in corporate loans)
energy prices Lower household wealth

Indirect transmission channefs’///'/

Wider economic deterioration (lower demand and output) impacting financial conditions

NGFS REPORT



E| Today's Paper

(o won FINANCIAL REVIEW =
Managing = a

- -
C I I l I l at e r I S k . Property Residential Property market Print article
]

Climate change predicted to wipe $571 billion

_COS'[S for off property values
Inaction are

b e I n g p r I C e d Tim Boyd The property market is predicted to have $571 billion wiped

Reporter from it by 2030 as a result of climate change and extreme
May 9,2019 — 12 0lam weather events if a business as usual approach is taken.
according to a new report released by the Climate Council.

|:| Save M Share

Damage related loss of value would rise to $611 billion by 2050
and 5770 billion by 2100 if the modelling in a report titled
Compound Costs: How Climate Change is Damaging Australia's
Economy comes true.

stralian Government

Bureau of Meteorology




Integrated
risks are
now well-
recognised

Australian Government

Bureau of Meteorology

Who is talking to the Bureau about climate risk?

* Finance and Insurance Sector
* Energy Sector

*  Agriculture

*  Private Asset Managers

+ Listed Companies (regulatory requirements for climate risk disclosure)
*  Global Auditing/Accounting/Rating Agencies

* Banks

« AEMO

*  Major Insurers

*  Engineering and consulting firms

* Medium sized businesses exposed to climate risk

* Federal Government Departments

«  State Government Departments

Emergency Management Sector

*  Public Asset Managers, including Critical Infrastructure
+ Defence

*  Water Resource Sector

* Regulators (APRA, ASIC, RBA, Treasury)

* Natural Resource Managers (eg. GBRMPA)



Financial impacts from 2018-2019 Summer

Integrated |
: e [ twons FINANCIAL REVIEW | - |
risks are R

n O W W e I | Business Banking And Finance Extreme weather Print article
-

recogn ised Sydney hail storm, Townsville flood cost insurers
$2.4 billion

James Fernyhough Two freak weather events in Sydney and Townsville over the summer
Reporter cost the Australian insurance industry a total of $2.4 billion in claims,
Apr 18, 2019 — 3.04pm the Insurance Council of Australia has revealed.

5 Sh . . .
A severe hailstorm in Sydney on December, which prompted the

Insurance Council to declare a catastrophe. prompted $1.271 billion
worth of claims.

The devastating February floods in Townsville, meanwhile, have so far
resulted in 27.355 claims worth $1.132 billion. the Insurance Council
said. bringing total losses from both events to $2.4 billion.

« Australia comprises 2% of the global insurance market
and accounts 8% of its losses.
« What happens if the global insurers walk away from

ustralian Government

Bureau of Meteorology Australia?




High resolution climate projections (downscaling)

Managing
physical

e
climate risk: "o [:{;; D{; Dﬂ}

What do we
need for
scenario
planning?

SDM NHMM Empirical WRF CCAM

Median rainfall change %



Managing
physical

climate risk:

What do we
need for
scenario
planning?

High resolution climate projections (downscaling)

temp, HadGEM2-CCAM, 12-15 Dec 2090




Managing
physical

climate risk:

What do we
need for

scenario
planning?

28 February 2014 — surface wind

High resolution historical weather
data.

Vulnerability, impact and exposure
data.

Future scenarios and projections.

Knowledge brokers.

Standardised methods.
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Bureau
analysis
products:
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COVERING AUSTRALITA,
NEW ZEALAND AND SURROUNDS
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Summary

ustralian Government

ureau of Meteorology

Setting the scene — current trends and
emerging climate impacts in Australia

Existing seasonal climate products and services

New products forecasting seasonal and sub-
seasonal climate extremes

Planned products for forecasts of extremes at
decadal timescales
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