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o Projections of Global Temperature Change
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The Scipps Institution CO2 record from Mauna Loa

Monthly Carbon Dioxide Concentration

parts per million
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Temperature Projections for Australia to 2070
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Changes in evapotranspiration to 2070
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Historic Sea-Level Rise
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Dynamical
Downscaling
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Model validation
High and Low emissions
6 Global Models

Spatial correlations




Comparing the models to 50 years of real
climate records

Rainfall { mm?

AWAP data Mean of the models

Annual Rainfall
1961-2007

Model resolution Mean Monthly Temperature Mean Monthly Rainfall

GCM 0.45 0.28
0.5° 0.79 0.44
0.1° 0.93 0.63

Seasonal cycles




Climate change projections
mean temperature from 6 models

Mean temperature (°C)
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Seasonal and spatial pattern

Temperature
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Summer days

Summer days

(1961-1990) Change

(2070-2099)

Summer days = daily maximum temperature is >25°C




Extremes
warm spell duration

1961- 2070-
1990 2099

SRES A2 multi-model mean (2070-2053)

Comparison of the maximum number of consecutive days
above the 1961-1990 90th percentile per calendar year
(30-yr means, multi-model mean projections, SRES A2)



Climate projections

mean rainfall from 6 models
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Climate projections
mean rainfall from 6 models
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Rainfall

1961-1990 vs 2070-2099
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Examining regional processes

Increase in blocking

) = increase in easterly flow
Increase in SAM ﬂ y
L~

Weakening
of westerly
circulation

Increase:
* SST (>3 °C)
* Relative humidity

STR intensifies 1 hPa * Convection il
* Convective rainfa
STR moves south 1 degree S\Brecip.Fate
= steers systems southward

Summer Grose e al. (2010)

1OP Conference Series

Decreased rainfall Grose ¢t al. Submitted

Increased rainfall Journal of Climate

Grose ¢ al. Submitted
Climate Dynamacs
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Water in Tasmania

Hydropower

Environment




Rivers Modelled

e /8 Tasmanian Rivers +
Hydro-electric System

e 1900 subcatchments

e Account for water use for@ iﬁ
irrigation, town water
supplies, water storages,
etc.

e Simhyd Runoff model
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How do the CCAM
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Changes to Rivers:
Annual Runoff

6-GCM HISTORIC ANNUAL RUNOFF AND CHANGE

Change by Change by
20102030 = 20402069 = 2070-2099
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Slight statewide increase in runoff by end-of-
century (+1.1 %)

Progressive increase on east coast
Progressive decrease in central highlands



Changes to Rivers:
Seasonal Runoff
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Agriculture
climate change impacts

Pastures
Broad-acre crops
Vegetables
Horticulture

Natural ecosystems
Pests diseases weeds;




) Mean number days < 2 °C Sep-Nov
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1961-1990 and 2070-2099 six GCMs SRES A2
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Chill hours
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Growing Degree Days (10°C)

ANTARCTIC CLIMATE

GFDL-CM 2.1 SRES A2
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Annual BEGDD for 6 Tasmanian wine regions
1975-2030-2085 GFDL-CM 2.1 SRES A2
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Dryland perennial ryegrass
DairyMod

All climate models SRES A2

Perennial
Ryegrass
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Irrigated ryegrass
yield 1961-2100

All climate models SRES A2

Woolnorth Flowerdale Cressy
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Complex influences

Dryland ryegrass yield
Flowerdale

Woolnorth Flowerdale Cressy

Growth influenced by
- Mean temperature

- High/low temperatures

- Water (rainfall/evap)

- Radiation, etc
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Ryegrass GLF Temperature
days >28°C

Growth Limiting Factor Temperature
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Queensland Fruit Fly

(Bactrocera tryont)

Risk of fruit fly establishing in Tasmania
CLIMEX and CSIRO Mk3.5 SRES A2
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