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Managing
physical
climate risk:

What data are
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SEA LEVEL GREENHOUSE GAS OCEAN HEAT
Global sea-level CONCENTRATIONS AND SALINITY
records commence. Atmosphere monitoring Global Argo
GREENHOUSE GAS commences at Mauna Loa, program

CONCENTRATIONS
Oldest records of
atmospheric
carbon dioxide
content extracted
from air bubbles

Hawaii.

CLIMATE INFORMATION
Global analysis of radiosonde
(weather balloon) data
commences.

establishes
ocean salinity
monitoring
and extends
heat content
measurements

RAINFALL to 2000 metres.

Reliable national
analysis of rainfall
records commences.

in polar ice.

REMOTE SENSING
Global weather satellites
commence.

! Q OCEAN HEAT CONTENT

available?

First reliable estimates of
global upper ocean heat
content possible.

SEA LEVEL
:  TEMPERATURE B Global satellite
Reliable national analysis of C sea-level
temperature records commences. u altimetry
commences.

GREENHOUSE GAS
CONCENTRATIONS
Sampling of greenhouse gas
concentrations in Antarctic
firn air commences.

O

GREENHOUSE GAS CONCENTRATIONS
Atmosphere monitoring commences at
Cape Grim, Tasmania.

CLIMATE INFORMATION
Reliable detection of tropical
cyclone properties using
satellite data commences.

sEAICE O
Satellite sea-ice extent
records commence.




b | For additional data types, or specifc dates and locailes go to: §Weather Station Directory

Service announcements

% Outlooks » Quality control updates.

+ Reports & summaries Select using Text || Select using Map

= Weather & climate data — i
Daily rainfall — - p—
Recent observations. ) - ‘ Data Map layers
Monthly statistics <

Long-term temperature data ( o Iwould like

Data services 5 Daily rainfall D

[Sllepe = fecett condiions Stations /@ Open | Closed

 Maps - average conditions

# Climate change
+ Extremes and records
About Australian climate

Zoomto
Enter location Search
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The Bureau has a wealth of digitised station-based
observational data in its national climate database.

 Historic records have been digitised at the monthly and
daily timescale. Modern sensor records at 1-minute
intervals.

» Alarge amount of data are available to the general public

» There is more data (additional variables, sub-daily
observations) available for research and applications




The ‘raw’ observational data are spatially and temporally

heterogeneous.
Downstream products spatially analysed onto grids:
Analysed « daily surface temperature (maximum and minimum)
« daily rainfall
data "

daily solar (satellite)
» daily vapour pressure (9am and 3pm)
« monthly satellite vegetation index
« soil moisture
s=-=frost
« cloud
* evaporation

: Global domains
e sunshine hours

» sea surface temperature

: vymd : » sub-surface ocean
E Ilghtnlng e sea level e o
[ ] U V Maps of recent and past conditions

 fire weather indices

Temporally homogeneous:
» surface temperature

e upper air temperature

« total cloud

e pan evaporation




SCENEWETS
data

Best estimate historical fields. Four
dimensions (latitude, longitude, height,
time)

A full description of the atmosphere.
Produced by optimally combining
observations with a numerical weather
model

Use of standardised methods. The
model is run in hindcast (retrospective),
with the data from all sources, and all
times, assimilated into the model in a
standard way.

Temporal consistency in data.
Consistency of methods leads to
consistency in the data — so that the
data is suited for defining climatology,
anomalies, trends, and extreme event
likelihood.
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28 February 2014 — 10m zonal wind

RA-R: 2014/02/28 18Z
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» Incorporates real physics rather than
empirical relationships

S N s o

Reanalysis
data * Includes high-resolution topographic

effects (hills, valleys, coastlines). e 80km|

10 m u-wind (m/s)
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 Captures variations in land use (urban,
Veg), and SOiIS_ RA—R:2014‘/02/28152 “ 10

» Leads to greater precision and
(hopefully) greater accuracy in o 2
representations of temperature, = “
rainfall, humidity, wind — and BN 12km | I
extremes of these variables. TR

10 m u-wind (m/s)

» Better representation of convective
systems, storms and catchment-based
rainfall totals.

10 m u-wind (m/s)

« Better representation of the timing of
changes in weather
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Other
relevant
data

Geosciences Australia provides:

National datasets for the probability/severity
distribution of natural hazards: earthquake, tsunami
and tropical cyclone, as well as seismic sources

Access to flood study information from across
Australia

Vulnerability models for the built environment, linking
hazard severity to damage in residential housing and
other infrastructure

Information resources on the effectiveness of
mitigation and adaptation options

Real-time monitoring data for earthquakes and
bushfires

Nationally consistent datasets characterising the built
environment (NEXIS)
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Tea Tree, north of Hobart, Tasmania, October 6. Source ABC News: Edith Bevin



Mean temperature anomaly (°C)

Spring is getting warmer with
an accompanying increase in
fire danger

Highest on
Record

Very Much
Above Average

| o 1 N — \ . N\ . Above Average

Average

M \ Below Average
T T T T T T T T T T I T T T T T T T A > ~— O y Very Much
M ‘ ) Below Average

. X 3 Lowest on
Spring mean temperature deciles Record

2012-2015

==10-year mean

Departures from 1961-1990 average

1910 1930 1950 1970 1990 2010
Year

Spring mean temperature anomalies

FFDI units/decade

Gﬂ\{,\ﬁy/._)
Trend in Spring (accumulated) Forest - ™,
Fire Danger Index 1950-2015




October 2015 Forest Fire Danger Index

Very Much
Below Average

Lowest on
Record

Tea Tree, north of Hobart, Tasmania, October 6.
Source ABC News: Edith Bevin
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Extreme
events

South Esk River Hadspen, Tasmania, 8 June 2016. Source Catherine Jolly, BoM



Australia’s
changing
MEULE
environment

Sea surface temperatures
during May 2016

May 2016

SST anomaly (°C)

1.0 % I ——10-year mean

Departures from 1961-1990 average

1900 1920 1940 1960 1980 2000
Year

Tasman Sea May sea surface temperature anomalies
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jasmaniaiin’June 2016 — recorcioCE

Extreme
events

[eMpPEer ecoramignirainie

"MSLP and cloud, 5 June 2016
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Cataract Gorge, Tasmania, 7 June 2016
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South Esk River, Hadspen, Tasmania, 8 June 2016. Source: Catherine Jolly




The confluence of
trends and natural
variability

Plausible
cumulative risk
scenarios for
‘stress testing’

B Australian Government

*“ Bureau of Meteorology

Great Barrier Reef



Australia’s
changing
marine
environment

Sea surface temperatures
during the northern monsoon
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Northern Australia monsoon season sea surface
temperature anomalies

2015-2016 monsoon season



Degree Heating Days on the Great
Barrier Reef

Australia’s
changing

marine Degree Heating Days (DHD) are the accumulation (sum) of positive SST
environment anomaly values over the summer (1 December to 31 March).

IMOS 14-Day Mosaic: DHD IMOS 14-Day Mosaic: DHD
31 March 2016 GBR region

IMOS 14-Day Mosaic: DHD
31 March 2014 GBR region 31 March 2015 GBR region

IMOS 14-Day Mosaic: DHD
31 March 2017 GBR region
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Constructing a plausible future
extreme scenario

Australia’s
changing

marine Its important to note that, in terms of magnitude, we have already experienced
events that are record-breaking. It is straightforward to place those events in

environment an extreme but plausible climatological and meteorological sequence and
setting

Coral Sea, Surface Temperatures El Nifio events since 1970
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changing
marine

Coral Sea, Surface Temperatures El Nifio events since 1970
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Constructing a plausible future
extreme scenario

_—— What about three

record hot years
followed by a

Tropical Cyclone
with a path down
the reef?
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Thank you
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