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Date Seminar Topic

The carbon cycle

1 4 March .
Convenor:  Dr Ron Smernik

PDFs & MP3s

Climate change trends

2 11 March
Convenor: Professor Barry Brook

PDFs & MP3s

Integrated energy technology: Benefits of
3 18 March integration PDFs & MP3s

Convenor: Professor Gus Nathan

Our changing coastline

4 25 March . . PDFs & MP3s
Convenor: Associate Professor Bronwyn Gillanders

s 1 Apil Reshaping urban e_nwronments _ BDEs & MPas
Convenor: Associate Professor Veronica Soebarto

5 8 April Options for  carbon capture and storage

Convenor: Professor John Kaldi
15 to 22 April Mid - Semester Break

Living on the edge T Human responses to
7 29 April climate change
Convenor: Emeritus Professor Martin Williams

People, culture and religion

8 6 Ma: .
Y Convenor: Dr Paul Babie
Impacts of climate change i Challenges for
9 13 May rural communities
Convenor: Dr Peter Hayman
10 | 20 May The carbon economy _ _
Convenor: Professor Christopher Findlay
. 5
1 27 May Emergency response _ I Can we cope”
Convenor: Dr Peng Bi
" By Climate futures

Convenor: Dr Steven Cork
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Change In questions about
climate change

A What is climate change? And Is it real ?
To What will impact be ? and What can
we do about It ?

A SA Greenhouse Strategy 3 verbs..
Reduce, Adapt, Innovate




SPECIAL REPORT GLOBAL WARMING

BE
WORRIED.
BE

WORRIED.

Climate change isn't some vague
future problem—it’s already
damaging the planet at an alarming
pace, Here's how it affects you, your
kids and their kids as well

EARTH AT THE TIPPING POINT
HOW IT THREATENS YOUR HEALTH

HOW CHINA & INDIA CAN HELP
SAVE THE WORLD—OR DESTROY IT

THE CLIMATE CRUSADERS

A Denial and Despair

A Actionable knowledge
from climate science

A Beyond the damage
report i especially for
people who want to
keep living where
they are.



Five key climate change questions

A What are the risks and opportunities
presented by government policies to reduce
greenhouse gases (GHGs)?

A What is the carbon footprint of my
enterprise?

A What are the projections for key variables
such as temperature and rainfall for my
region?

A What do these changes mean for my
enterprise?

A How can we adapt farming to manage these
changes?
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Vulnerability
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Impact and adaptive capacity can be considered at different scales
Wheat plant, paddock, farm enterprise, rural industry, rural community

Vine, vineyard, winery, region, industry, rural community

Vulnerability



Impact and adaptive capacity can be considered at different scales
Wheat plant, paddock, farm enterprise, rural industry, rural community

Vine, vineyard, winery, region, industry, rural community

Vulnerability

O6Brien et al 2004. Whatos in a word
vulnerability in climate change research CICERO Working Paper
2004:04



World food shortage.

Australian Agricultural
production reduced
25% by 2080.

Four degrees warming

Impact Estimates by Countfy
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CENTER FOR GLOBAL DEVELOPMENT
PETERSON INSTITUTE FOR INTERNATIONAL ECONOMICS
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Top down impact
Changes to the atmosphere gnalysis Emission scenarios

: ]

Changes to global climate

Changes to regional climate

: ]

Impacts on local systems

> Global circulation model:

»

A

» Downscaling models

A

Impact models

»

A

Bottom upi vulnerability analysis

Cascading uncertainty

www.Sstephenschneidetanford.edu



Human choice
Changes to the atmosphere — Emission scenarios

: ]

Changes to global climate
l Scientific discovery

Changes to regional climate

I Human Choice

Impact models
Impacts on local natural and « .

human systems

Global circulation model:

A
v

» Downscaling models

A

www.Sstephenschneidetanford.edu

Cascading uncertainty
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Vulnerability/resilience of wine
grape growing




Vulnerability/resilience of wine
grape growing

140 year old shiraz vines

Photo: Wine and Brandy Corporation
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Monthly Max and Min Temperature

for Clare
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2008 1 warm early, cool Feb and
hot March
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Extreme event of March 2008
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Night temperatures 2008
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Monthly data for Clare
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16-Feb |23 1822 34 26 22/ 21 [8f| 26| 23 36 27 2588 19 31 29 28 28 32 29 35 2828 2032 35 21 32 27 |22 35 32 35 25 27 32 24 30 33 28 32 35 32 A0
16-Feb 3422 18 34 20 22 22/38] 22 22 36 27 240 24 33 32| 29 2 [ 22 22|33 29| 31| 33|33 22.28 202733 34 21 24 36 27 24 28 33 23 3684 35 30
17-Feb|29/23 2234 2827 |22 97 2524 36 29 29)88) 23 34|21 34 F 35 A0 23 21/ 33 34 [0 22/ 29188 24| 29 22 338 25 23 35 33 26 267 28 25 [40) 35
18-Feb 2523 2634 312424 35 2328 36 34 24 36 23 35 19 37 23|25 32 2 26 21 35 24 36 25 34 29 36 22 24 33 [N 32 22 6[H6l 31 27 34 28 27 [&E| 36
19-Feb |20/ 24 30 36 22 26/ 24|31/ 253433 36 22 35 2222/ 22| 28| 22 27 35 2 31193125 23 30 24 20 [ 25 25 34/98| 25 26 36 1934|2125 a7
20-Feb 2023 31/29 23 34 29. 29 36 33[8 21 35 2023 26 24| 77| 27|33 2 312219 26 23 35 27 26 20 31 28 3598/ 23 31 21 9¢ 22 20[80 28 25 32 20
21-Feb 23 26 32 34 19 32 24 [l 29/ 34|25 20 23 2813 26 28 27 30 3 21 24 25 24 3425 19 26 22 37 34 32 1834 33 3438|273 23 30 21 21 23 2 27 32 28
22-Feb|22/30/26 31 2330 21/27 |34 36 33 2024 27|21 27 26 27 33 28 23 26 21 26 2023 23 26 26 34/29 24 19 35 29 34/99|27 34 25 31 23 23 21 36 30 35 21
23-Feb| 263024 25 23 31 20/ 25 23 24 [88 19 26 2626 31 26 31 34 30 27 20 24 31 24/22/29 32 31 28/30 22|22 36 3032 29 32 32 26 32 27 26 23|l 27 35 21
24-Feb| 31|30/ 22 23 26 26 16 27 24|21 @8] 25 30 2829 32 27 32 31 25 33 22 24 32 313022 33 36 29 35 21 27 22. 31 2488 23 3029 31 31 26 25 2528 23
25-Feb 36 322123 27 31 22/ 28 28|23 32 2033 3332 31 26 33 29 25 29 22 26 29 27 29 22 36 26 30J88 23 27 2588 33 26/98| 28 31 29 34 29 29 27 25 27 26
26-Feb 36 33 23 24 25 35 23 312922 20 20 30 3332 34 30 21 3 22 34 25 33 33 2330313430 3030 24|21 37 35 31 2529 26 3 3 3 3 26 22 29 29
27-Feb| 273226 24 30 3329 27 30|22 22 2030 3334 24 33 23 32 24 T2 26 34 36 24 37 36 23 37 24/28)29 20(21/31 1027 2432 27 27 24 26 30 30 26 32 25

28-Feb 24 23 31 27 35. 331323423 2323 26|31 36 2234 26 30 23 2227 29 2326 3020 2331 17 24
el 25 31531 27 20 25 258 35 31 23 31 26 31 26 35 25 33 31 21 25 26 32 26 18 23 29 21 32 27 19 23

2513130018 22/25/19/ 32 24 33 32 283/23 18/30 36 28 33 22
28 20 21 19 24 22021 23 26 33 32 31 21 158 23 34 31 33 21




1-Feb 2?.18 23122 3026 31 25 30 31 18.25 28 33 1 332522 24 2832 32
9.Feb|31/89|22 2423 28/33 37 29 3 26 2\88 = M 2 1 2 20 24 17 26|80 34
3-Feb 352922 29 27 24 77 25 26 36 30 36 24 27 19 37 2517 2038 33
4-Feb|26 28 20 34 29 22 37 25 31 34/ 33 EAEE) 10 2[4l 31 21 o7 il =5
5-Feb 25 34|24 32 34 2331 30 23 35 2 3 23 32 27 2322/ 28 30| 29 26 20 33 26 29 36 24 39038 24
6-Feb| 2823 21.ﬁ29 233 20.34 24343222 3 o 3388 33 26/ 25 20.
7-Feb 32|24/ 28 3388 35 20/ 33 0 27 36 3 2 B2 22 20040 28 26|25 22

8-Feb 34 25 26 20 25 27 22 26
9-Feb 36 23/30 1827 25 20 25
10-Feb 25 27 35 22 21 26 19 23
11-Feb 22/32/23 24 2629 21 23 25 34 27
12-Feb 25 33 22 28/ 32J88l 20 28 77 31 30
13-Feb 312125 3212921 33 29 25 21 34
14-Feb 321821 34 2520 24 34 29 23 34
15-Feb 3318 22 34 26 22 21.25 23 36

2330021 2618 34 27 18
el 3223 35 27 2122/ 27/32/123 28124 18
3328 3424 23 32/23 22 263029 2124 22
P ap.c 3227 24 22124 233003121 2131 20
252331 32 24 24/32 34 28/23 34 2
22123 36 28 31 23|27 37 352227 3
2327 30 31 29 3026 36 32/ 26129 33/25/28 29 31 35 31
292825 32 29 30 35 28 28/29/32 35 21 32 27 22 36 32
3229 36. 32 282233 29/ 31 33 33 22 28 2027 33
17-Feb 292322 34 28 27 22 37 2524 36 2134 37 35 30 22 303326 24 26 23 21 33 34.22 2 34 232233 2 26. P 35
18-Feb 2523 26 34 31 24 24 35 2329 36 19 37 2325 3226 2523125 3225 21 35 24 36 25 34 29 36 22 24 33 312734 28 27 36
19-Feb 20/24/30 36 22/ 26 24 3125 34 33 36 22 35 221222228 22/27 35 31 253127 353119 3125/ 2330 24 28. 2525 34 2626 36 193421 25 37

20-Feb 2023/31 29 23 34 29.29 36 33. 21 35 20 23 26 24 27 27 33 33 242630 2931 22 1926/ 233527 26 20 31 28 35 2331 A1 22 2D. 28 25 32 20

19 28 22 36 25 20 25
22/32 30 21 20130 22 23
20 28. 2323252420
233131 25 26 25 28 21
3028 35 23 B3R TN

2458 34 35 26 32/ 26| ;0

16-Feb 34 22 18 34 29 22/ 22 2323 3k 2412833 23 3B 35 30

21-Feb 23 25 32 34/ 19 32 34 29/34 25 20023 291926 2827 3031 |21 24 25 24 26 34 24 /34 25 1928 22 37 34 32/18 34 33 34 27131 2330021 21 23/32 27 32 28
22-Feb 223026 31233021 27 |34 36 33 20 24 27 2127 26 27 33282326 21 26 28 3333 28 23 23 28 26 34 29 24 19 35 29 34 27134 25/31/23 23 21 36 30 35\ 1
23-Feb 2630 24 2523 3120/ 25 23 24.19 26/26 26 3126131 34 3027 20 24 31 26 32/ 26 24 22 29 32/3128)30/22 22 36 30 32 29 32 32/26 32 27 28 23. 273N
24-Feb 3130 22 23/28/26 1827 |24 21 25/30/29 2932 27 32/31/26/33/22 2413225 36 2331 30 22133 36 29 35 1 7 22 3128 2313029 3 31 26 25 2529 23
25-Feb 38 32/ 21 23 27 3122 282823 32 203333 32 31 2633 2925 29 22 25|29 27 272729223626 30.23 ey 3326 2831 29 34/ 29 29 27 2527 26
26-Feb 36 3323 24/25 35 233129 22 20 20 30 33/ 32 34 30 21 31 2234 25 33/33 22 352330 31/34/30 30 30 24 21 37 35 31 25 29126 31 31 31 31 26 22129 29
27-Feb |27 3226 24/ 30 3329 27 |30 22 22 20 30 33 34 24 33 23 32 243226 34 35 24 2624 37 3B 23 37 242829 20 2131 18 27 24 32 27 27 24 26 30 30 2632 25
28-Feb 242331 27 35.33 32134 23 23/23 /26 31 36 2234 2630 23 2227 292326 30 20 23 31 17 24 253130 18 22 25/19/32/24 33/32/20 2319 30 36 20 33 22
29-Feb 25 3131 27 20128 23 35 31 23 31 26 31 25 35 25 33/31 21 256 26 32 25 18 23 29 21 32 27 19 28 2820021 19 24 2221 23 26 33 3231 21 18 23 34 31 33 1

1-har 22 28 32 22|20 27 19.28 27 27130 3128/ 31 28/33/33 2228 24|27 2817 25 29/ 22 24 26 20 31 322412418 26 27 23/25/33/31 36 27 2319 26 4 33.25
2-har 22123133 212212919 35 29 24 26 29 3331 2426 35232330 2122 22 19/30 29 24 29 34 24 37 35129121 23 2531 27 26 36 25.31 22/203326 33 25 31
3-Mar 2427 25 26 223125 31 34|22 25 22/33 3225 28 35 23 2530 23 24 2819 36 25 27 2034 2925 35 36 3217 27 22/ 32 28 20 29 25 29 27 M 22.19 3525 M4
A-Mar 29 2429 25 25 32|32 36 24 23 211932 23 26 34 27 27|30 30 24 27 22“31 19.30 21 36 34 2821 25 23/ 32/33/23 28 33 2433 33 24
5-Mar 2429 18 26 28 2120 22 3001921 22/31 25 34/30/3123/ 23 26121 25 26 20 24.24.31 28 2434 36 29 265 24 2434 32126 33 21 25 23 FF
B-Mar 24 25 18 28 27 22|23 23 27 223 24/25 27 21/30029 29233124 30 33 35 33 37 26 22 18 25 26 36 29 27 25 25 323125 24 2234 25 2922 24 24 28
T-har 2222 18 2932 27 2524 35 22 24 28/22/23 27 25 24 22 258/26 35 30 31/23/19/30 25 29 23 1931 36 34 36 25/ 23 25 2322 25 26 31 25 34 22 22/23 26 31 26
8-Mar 2222 24 25 31 26 28 20 2522 29 312325 29 29 27 25 2932 37 27 20 1919 21 22 33|21 20/32 35 3122 26 24 24 22 23 21 30 35 2834 28 2329 27 32|31
9-har 2322 24 2126 22/ 25 3124 21 31 34 22125 31 30,3029 30 36. 28 19 20020025 24 33|21 2328)24 135 2331 23 22123 26123 33 27 26 3133 24 23 28 32 36
10-Mar 2724/ 21 223022 22/ 34 28 25 28 30 18|25 32.32 3 2B 32 2222122134126 35 23 2826 27 |23 20 34122 23 23 30 28.30 3026 22 28121 35 36 25
11-Mar 24 28 21 24 3025 29192729 25 30/ 20 27 2322 24 30 27 25 29 33 27 22/22/30 28.30 24118 24 20021 35 24 22021332332 25 32 2224 31 24 37 37 24 36
12-Mar 22131 20 29 25 30 24/ 192330 28 2924 30 2321 20 3126 30 25 30 27 18/30 26|34 35 34 22 17 17 2324 35 30 25 2534 21 23 22/34 23 2430 23 35 22|25 37
13-Mar 1931 21 25/ 32|31/25 23 26 29 26 20 26 25 26 20 2230 33| 34|32 27 25 20 34 21 20 35 34 26 1920 26/ 25|30 31 25 25 36 21 23 24 31 27 2622 24 34 22|32
14-Mar 233123 30 33 25 2627 1931 21 19/28 2212223 23 1935 1934 25 21/22 36 18/19 24 22 33 23119 2226 29|31 27 |22/27 2221 24/22/30 25/21 27 23 23 36
15-Mar 2818 27 3330/ 26|33 30 18 31 27 1932 24 23 31 28|21 35 22|30/29 2324 31 21 23122 25 36 21 20 26|31 |19)25 22 25 31 25 22 24 26 23 3027 27 19 20/ 25
16-Mar 3322 30 35 26 27 33341928 30 24|34 26 25 23 30 2725 23123 25 25 28/23 24 28 17 31 35 2225 27 37 20|26 2027 21 26 24 27 25 19 35 3327 20 2023
17-Mar| 3224 29 35 252631 2923 22 36 25 31 2829 22 312330 23/25 2333312530/ 29 21 32 33 26 23 2130 21 31 24 22/ 21|29 28 2D. 22133 35 2623 23 25
18-Mar 3330 33 24 24 27.23 2420 34 2121 26 33/2031 15 27 2626 29 35 25 28/ 25 22125 36 2030 2523 23 22 35 27 22/21 213125 24 2524 158 24 28 24 20 28
19-Mar 32 3133 2224 3124/22 1821 281919 27 27 21 22 17 22 23 26 32 27 18/32/ 28|23 28.19 332126 21|27 31 300231920 33 24 22 26 23 18 29/ 29 25/ 20 29
20-Mar 21,3332 27313122 19 20 24 31 1917 28 23 212419 21 25 24 23.19 3424/ 23 28 36 19 33/ 253019 28/28 31 24 18 19.19 2001426117 27 27 26 26 22
21-Mar 26 22 23 32 2329 28221819 30|20 22 3324 20 25 25 2131|1725 2822 22 14 2631 29 24133 2432 202825 31 24 20 21 34 15 24 192619 22|24 31|33 21
22-Mar 1925 20 2423 25 33 21 18 18 25 1722 23 221212417 |22/ 182220 23 25 19 1628 32 24 23 322433 212724 31/25/22 171921 25/25 32 20 25 24 30 33 24
23-Mar 23 24 21 2026 2720 20 18 18 20 2125 31 20 26 2519|2225 25 22 25 21 20 1829 22 24 24 3119|3327 24|24 31|20 25 181933 16/ 20 34 26 25 22 3118 29
24-Mar 28 28 25 23 2822 16|24 21|23 21|26 27 3324 31 27 22/22/20021/28 262123 22 312129 29/30 1933 3027 27 29/20/26 23 21 25 1920 21 25 3122 33/19/29
25-Mar 312930 25 25 1821 28 24 27 24 2430 20 28 33|26/ 28 23191833 3122 21 24 1625 28 29 30 19/33/ 193231 30/21 31 282324 24 19 18 27 31 24 30 23 20
26-Mar 1829 33 26 20 15 23|31 24|26 3019 27 23 27 2925 27 26 17 2022 32|22/ 20 22 1828 24 31 31 2123 21 35 22 29/21/30 24 25 21 26 15 20 25 27|25 18/3017
27-Mar 16 3132 3118/ 2127 2623 32 33 2120 29 23 172920292027 20 25 27 21 251830 30 19 32 21/23 27 16/21 30/19 31 192116 2319 22 2232 25 23 20 16
28-War 19 30 34 3316/ 2431 272924 25 2218 32 31 16 26 19 25 25 20 27 22|25 2024 22 25.15 252324 2518 20 3118/ 34 21 2117 |21 2023 24 34 23 2317 19
29-Mar 2320 36 27 201932/ 23/20/22 2016 19 26 22 17 26/ 2025 23 18/31 18/26/ 21 22 2629 20 1725 2324 212124 321924 21 23 18 2225 2222 20 30 221917
30-Mar 2212034 2525 2127 2424 23 16 1822 25 25 1819 16|26 1917 20 2227 26 19 28 33 22 19 24 2324 202524 30/18 19 2120 16 1928 25 23 21 32 1921 18
31-Mar 26 22 23 28 27 21 2619 30 26 20 23 27 27 22 22 2217 30 2217 19 23 27 29 15 1919 29 25 23 21 22 17 2820 20 17 18 25 16 17 21 22 29 27 158 32 16 25 20
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Water availability

Four sources of water for a Clare vineyard:

A Water stored in soil from winter/spring rain
A Irrigation from local dams

A Irrigation from River Murray water
A Recycled water

RF DECREASE MAY LEAD TO DEC.RUNOFF BY 2-3X




Impact and adaptive capacity can be considered at different scales
Wheat plant, paddock, farm enterprise, rural industry, rural community

Vine, vineyard, winery, region, industry, rural community

Vulnerability



Nemani et al 2003 Science (6 June 03)
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1 October 1996 to 30 September 2008
Distribution Based on Gridded Data
Product of the National Climate Centre
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Figure 4. Australian rainfall deciles for the 12 years October 1996 to September 2008.
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Goyder 0s L
Ongoing work with Mark Howden CSIRO TN

Boundary bet ween
sowno establi shed

lconic status In South Australia
natural resource management

Useful framework for thinking about
climate riski Is Orroroo to a
warming and drying trend what
Tuvalu is to rising sea level ?



Rainfall {rmmm)

Historical record of seasonal rainfall {mm) at CLARE POST OFFICE
Long-term average rainfall (&prto Oct) is 487 mm

Rainfall period: Aprto Oct
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Drought is a mismatch between agriculturalists expectations of
climate and what is happening






