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« Climate change science

* Observed trends and changes impacting viticulture
— globally to locally

« Sources of information about climate change

» Forecasting information for climate change
adaptation
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Atmospheric CO, concentrations reached 400 parts
per million in 2013

We have put a large pulse of greenhouse gases into
the atmosphere over a short period

Carbon dioxide concentrations over the last 800,000 years
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What are those higher levels of greenhouse gases
doing?
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Less heat is being
measured escaping to
space by satellites

More heat is being measured
coming back to the surface...
2.3 watts/square metre

The amount of extra heat being trapped
In the Earth climate system is equivalent
to 4 Hiroshima bombs per second




™ Where is global warming going?
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2014 is very likely to be the
new hottest year on record
globally

— NASA Goddard Institute for Spans Studies
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Australia is warming, on land and in the
oceans

15— Australia’s climate has warmed
since 1910, especially since 1950, | | i
| withthetrendoccurringagainst | | \L
075+ | abackground of year-to-year ' ' ' '
| climate variability.

Australia’s mean
temperature has
warmed by 0.9°C
since 1910.

Temperature
change (°C)
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Warming over Australia has
been consistent with warming

Temperature anomaly (°C)
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2013 was hottest year on record for Australia and South Australia



Trend in maximum temperature
Spring 1970-2013 (°C/10yr)

Warming by ~ 1.0C,
particularly at night and in
spring

Earlier bud burst and
flowering resulting in
earlier harvests in late
summer

Climate trends
and changes
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Mean temperature anomaly (°C )

January mean temperature anomaly - Southern Australia (1910-2014)
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| What's going on?

Trend in Maximum Temperature Summer 1970-2012 (°C/10yr)
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January 2014 daily maximum temperatures
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Number of very hot days
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Average number of very hot days (1910-2012)
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No. of days =>40C per FY: Naracoorte
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Australian extreme
temperatures

About a 2-3 x increase in
extreme days

No. of days >35C per FY: Naracoorte

— 10 year centred running average
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Decreased April
to October
rainfall

Changes Iin weather patterns

Raintall Decile Ranges
Higkwasl on

Very Much

10

Abowe Average
89 Above Average
4-F Average
23 Below Average

EBelow Average
Lowest on

Rainfall Deciles (AWA grids 1900-pres.)
1 June 1996 to 30 June 2010
Distribution Based on Gridded Data

Product of the Natonal Clhimate Centre
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£ Changes in weather patterns
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Southern Annular Mode
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Equator Equator

A measure of how contracted the westerly winds are around Antarctica



Changes In weather patterns
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Not from natural
variability

Strong April-June
drying trend




Changes in weather patterns

Trend in Autumn Anti-Cyclone Density 1970-2009
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Std deviations

Std deviations
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Ozone-depleting substances
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SAM observations and projections

Has
Implications
for SE coast
weather
patterns and
rainfall

Impacts
Antarctic sea
Ice



Changes In weather circulation patterns
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The strength of high pressure weather
patterns is strongly related to April to October and to global temperature...

rainfall 05+ 08

== (lobal surface temperature

041 == STR-l annual mean

-0.6

Correlation between rainfall and
sub-tropical ridge intensity



Australia's future is very likely to be hotter
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Observed annual temperature

Temperature Anomaly
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Useful reports

The Science of
Climate Change

Questions and
Answers

Australian Academy of Science climate change science
update (August 2010)

= Australian Academy of Science Augl.lst 2 010



i Forecast information for climate change
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Maximum Temperature Anomaly (°C) b 3
Week Ending 21st January 2014 1
Product of the National Climate Centre d

4

hitplfvrme s
& Commonmoalth of Ausirals 2014, Ausiralian Buroay of Meloorolosy 10 code: AWAP s 21047014



http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http%3A%2F%2Fwww.abc.net.au%2Fnews%2F2007-06-04%2Fcsiro-studies-heat-stress-on-vines%2F1627460&ei=ih5cVKa3KY3j8AXb_oCQDA&bvm=bv.79184187,d.dGc&psig=AFQjCNHFEfPLQdmpS0zhHwNNfyscDtKbpQ&ust=1415409552455038

ey BoM Next Generation Forecasting
Australiz;n v‘;:rnment Syste m

Bureau of Meteorology

¥)) Australia's official weather forecasts & weather radar - Bureau of Meteorology - Mozilla Firefox

File Edit View History Bookmarks Tools Help

1 @ australia's official weather Forecasts & weat... | =+

« 7 day forecasts
across all of SA :

. Warnings current
On a 6km g”d | Nsw |c QLD WA SA TAS ACT NT Warning services

ACT NT AUSTRALIA GLOBAL ANTARCTICA

® NOW avallable | h A ! ‘;“i' > Rain radars
through MetEye ‘ S - > Satellite images

> Weather maps

-
-

> MetEye

* MetEye - your
eye on the | o discover it now +3
environment, | W o
bringing BoM s .

observations Weather for Wednesday 17 July el | [remnme—,
and forecasts e e

ogetherin one 19.7° 14.8° 20.7° 17.0° 13.3° 14.0° 28.6°
place.

max 22° max 18° max 22° max 19° max 14° £ max 32°

won | Cloudy. A fey s Late rain. Cloudy. r ar two Sunny, dry

www.bom.gov.au
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The Next Generation
forecasting system
allows more
information out 7
days ahead for a
point or as
maps/grids

Key features:
GIS enabled data

Zoom/pan

Multiple forecast element
overlay & marine (waves)

Includes observations,
radar, satellite overlays

Potential to add profiles
such as Agriculture profile

Burean of Meteorology

Bureau Home = Ausfralia = MetEye

MetEye - your eye on the environment™

NSW VIC QLD WA SA TAS ACT NT AUSTRALIA GLOBAL ANTARCTICA

A View the current warnings for Australia
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LATEST WEATHER
Current Temp, Rain, Wind ...
FORECASTS

Rainfall Forecasts

Temperature Forecasts

3-hourly
() Air temperature

() Feels like
Daily
(@) Daily maximum
Updated 7 Nov 2014, 4:59 PM ACDT

() Overnight minimum

Clear Info

Overlay
[ Latest rain radar

Storms, Snow, Fog, Frost ...
Humidity Forecasts
Wind Forecasts

Waves Forecasts

Start typing, then select from list (fown, city, postcode or [at/lon) Locate Q Find me

Friday Saturday Sunday Monday

7 Nov 2014

@ @ ® FAQ | MetEye Disclaimer | Metadata

TEXT
VIEWS

Time zone ACDT

Tuesday ‘Wednesday Thursday

LEGEND

Rralean Hill
Forecast for 37.15°5, 140.6°E

Sat. B Sun. 9
Nov Nowv

Save location Fri. 7 Nov
Max (°C) 23

Min (°C)

Chance of rain (%)
Rainfall range (mm) o

Issued 07 Nov 2014 | Detall | Detal  Detail

Temperature (°C)
M s+

W az-45
-4

Cobar,

See text views for location ><

Mon. 10 Tue. 11 Wed. 12 Thu. 13
Now Nov Nov Now
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Detail Detail Detail Detail
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100 km
100 nmi
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[] Forecast districts [ marine zones

i | Erst o
Burnie g 371875/ 140.61°E
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Daily past Eto
figures derived
from BoM
weather
stations

On our
‘Agriculture’
page from the
BoM homepage

7 day forecast
Etois in
development

vapotranspiration (Eto) data for

Agriculture Services
Rainfall

Cloud
Temperature

Pressure
El Nifio & La Nifia
Humidity
=l Evapotranspiration
Recent evapotranspiration
Average evaporation
Average evapotranspiration
Vegetation index (NDVI)
Sunshine
Forecasts & Observations
Climate Data Online
‘Our Weather & Climate

A WARNINGS

Irrigation

° @ nhitp/fwww.bom.govau/watl/eto/ O = & | @ Recent Evapotranspiration  *

Bureau Home = Water and the Land = Evapotranspiration = Recent Evapotranspiration
Recent Evapotranspiration

CI) About evapotranspiration

These maps and tables provide daily reference evapotranspiration (ET,) derived from automatic weather

station records and satellite measurements. Monthly data is available via the location links in the tables
for each state

Map NSW Wic Cid WA SA Tas NT

Evapotranspiration Calculations

Mount Gambier Aero - November 2014 daily calculations

Evapotrans- Rain Pan
piration {rmm}) Evaporation Max
(rmm) 0000- {mm) 0900- Temp
2400 0900
31102014 96 0. 3.4 332
01/11/2014 3.6 3. 102 14.4
021172014 3.4 48
03M11/2014 56 0. 3.6
04/11/2014 56 0. 7.4
05/M1/2014 45 0. 4.0
08/11/2014 50 0. 52
Totals: 373 5. 386

Monthly Archive

Product Code: IDCKWCDEAD

MetEye™

WATER | CLIMATE

ENVIRONMENT

RSS

] =1
1 ok L

Related links

FAQ Irrigation and drainage
paper 56
Feedback

We invite your feedback to
assistreview of this service

‘Water and the Land
feedback page

National Weather Services

Tronical Cvelonas

Careers | Sitemap | Feedback

Aviation Weather Services
Rainfall Forecasts

Frasdmm nf Trfrrmmatinn
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e |nteractive

« Grid point detall

* Monthly and
seasonal
outlooks

Bureau heme

Clhimate - Quilooks

Climate outlooks — monthly

Overview
Rainfall
mperature
Summary
Maximum temperature
Chance of above median
Medians
Past accuracy

Minimum temperature

WARNINGS

WATER | CLIMATE | ENVIRONMENT

Issued: 30 October 2014 — Next issue: 27 November 2014

BoM seasonal outlook information
has just been re-vamped

emperature - The chance ...

QLD

NSW VIC WA SA TAS ACT NT AUSTRALIA GLOBAL ANTARCTICA

and seasonal

Text view Archive Subscribe Feedback

mperature - The chance of above median maximum temperature for November to January

November December November to January

Outlook for November to January at Killanoola
Maximum temperatire: 75
Median 253°C
Chance of above median Likely

Past racy Moderate

Minimum temperature 50
Median 10.6 °C 45
Chance of above median Likely 40

Past accuracy Moderate 35

Chance of exceeding median max temp (%)

W e
Temperature - The chance of above median maximum temperature for November to.January

MetEye™ l] Facebook | EJ] Google+

Youtube = | Blog

Y RSS

National Weather Services




POAMA

— bridging the gap between the week ahead

Bureau of Meteorology d t h h d
Maximum Temperature Tercile Probabilities Region: Australia
Start Date: 2014-10-09 Period: (Week) 23/10/2014 to 29/10/2014
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0 40 50 60 7O &0 100 0 40 50 B0 J0O B0 100 0 40 50 60 7O &0 100

Lower Tercile Middle Tercile Upper Tercile
Climatology: years from 1981 to 2010 with mmdd = 1011
Created: 2014-10-10 15:32:31 +0000 Start Dates {DD/MM): Start Date List Resource: wact_/ week

POAMA gives useful predictions of
heatwaves 2-6 weeks ahead

Maximum
temperature
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Maximum Temperature Anomaly (°C) b %

Week Ending 268th October 2014 @
Australian Bureau of Meteorology
Pusstralan Buroau of 10 coddo: AWAP Issund: 201072014

Observed daytime temperature anomaly
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7 day forecasts

(@) Keith Forecast - Morzilla Firefo
| Ele Edit View History Bookmarks Iools Help

J @ Keith Forecast + )
www bom.gov.au/sa/forecasts/keith.shtm| By - Googl=
& @ wwwbom.gov.au/sa/f Jkeith.shtml c Googl! Pl
Keith Forecast e

No warnings for South Austrslia

Forecast issued 2t 5:40 am COT on Tuesday 25 February 2014,

Forecast for the rest of Tuesday 7 day Town Foracasts “I
2 nmax 27 Upper South East area Lecation
Partly cloudy. Partly cloudy. Winds southwestarly 15 to 25 kmih
Daytime meximum temperatures in the mid to high
205

Fire Danger - High

UV Alert from 9:50 am to 5:00 pm, UV Index predicted to reach 10 [Very High]

W Wednesday 26 February

2 nin 12 max 24 Upper South East area
Partly cloudy. Partly cloudy. The chance of isolated showers during
the moming. Winds southwesterly 15 to 20 kmih
turning southerly 35 to 35 kmih during the day.
Overnight temperstures falling to betveen 10 and 13
with daytime temperatures reaching the low to mid
| 20s.

Thursday 27 February

| E

b nin 8 mMax 26 Upper South East area

i Sunny. Sunny. Wings south to southessterty 15 to 25 kmih
becoming light during the day then increasing to 15
to 25 kmih during the sfternocn. Overnight
temperstures falling to between 7 and 10 with
daytime temperstures reaching the low to mid 20s.

f

I Friday 28 February

t

M nin 8 max 28 Upper South East area

| sunny Sunny. Wings southessterly 15 to 20 kmvh becaming

b light during the marning then tending southerly 15 to
25 km/h during the sftemoon. Gvemight temperstures
falling to between 7 and 10 with daytime.
temperatures reaching the mid to high 20s.

I

M Saturday 1 March

| My min 11 wax 30

|

S sunny.
Il

Sunday 2 March

a:‘b win 15 max 29
75" Possible shower.

Monday 3 March

ij‘f‘,}b nin 17 Max 30
75" Possible shawer.

The next routine forecast will be issued at 4:25 pm COT Tu

Frod from IDS10044 and IDS11044

3 month block seasonal
outlook

Chance of exceeding the median Rainfall B
March to May 2014 %

Fraduct of the National Climate Centre

PR BT B B
B Commaonwes i of Austrsl i 2014, Austraian Ourseu of Metearoogy

BoM is moving toward more specific
products across a range of timescales

Providing information across a
range of timescales

Bl%
Ti%
T0%
B%

H%
0%
Bt
20%

Mednl Aum: 18922004
wat: 1A/02/2014
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POAMA outlook 5™ January 2014 for third Pilot heatwave forecast Observed Temperatures
week of January Week ending 21 January 2014
Maximum Temperature Tercile Probabilities Region: Australia

Start Date: 2014-01-05

Heatwave Status
Extreme
Heatwave
120E 140E 160E Severe
Cooler Neutral Warmer LoD
([N ([N . Plat Hotwave Forscast . peame
0 40 S0 60 70 BO 100 O 40 S0 60 7O B0 100 O 40 50 80 70 BO 100 for the three days starting 12/01/2014 ) | "o "
Lower Tercile Middle Tercile Upper Tercile
Climatology: years from 1981 to 2010 with mmdd = 0101
reated: 2014-01-06 15:18:28 +0000 Start Dates (DD/MM): Start Date List Resourcs: wact_/ week

Period: (Week) 19/01/2014 to 25/01/2014

Predicting extremes — BoM pilot

3554853

REann
33&33

2434338



Summarising...
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There is direct evidence of the impact of increasing ghg’s

Seeing temperature increases globally, nationally and
locally, and increased heat extremes

Weather patterns are changing —-MJT?,

Improved forecasting across timescales allows climate
change adaptation

Reducing emissions as much as possible is a smart way to
go
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Thank you

d.ray@bom.gov.au
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