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Terrestrial Ecoregions were originally
developed by World Wildlife Fund in
2001 based on IBRA 4.0. Updates to
IBRA (now Version 7) have changed
the boundaries of bioregions but not
their Ecoregion classification.
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• The number of disasters, such as floods 
and heatwaves, driven by climate change 
(and improved reporting) have increased 
fivefold over the past 50 years, killing 
more than 2 million people and costing 
$3.64 trillion in total losses.

Climate

September 2021



February 17, 2022

• driest 22-year period in the region since the year 800 C.E.


• human-caused climate change is responsible for 42% of the soil 
moisture deficit in the last 22 years (Ref: Nature Climate Change)


• Lake Mead  (USA’s largest reservoir) is at 34% of capacity - provides 
water to 25 million people in SW states, including California. 


• Lake Powell, the second largest reservoir in USA, is at 27%


“Climate change is changing the baseline conditions … the worst-case 
scenario keeps getting worse,” 

“This is right in line with what people were thinking of in the 1900s as a 
worst-case scenario. But today I think we need to be even preparing 
for conditions in the future that are far worse than this.” 

Assoc. Prof. Park Williams, 

Climate hydrologist, Dept of Geography, UCLA


“Climate change is literally baking the water supply and forests of the 
Southwest, and it could get a whole lot worse if we don’t halt climate 
change soon.”   

Prof. Jonathan Overpeck, 

Dean, School of Environment, University of Michigan

February 27, 2022

Three devastating atmospheric rivers in 2021:

• January, California: record-breaking rainfall and blizzards. It also triggered a landslide on California’s iconic Highway 1.

• November, British Columbia, Canada: record breaking rainfall that left Vancouver isolated from the rest of the country.

• March, Eastern Australia: widespread flooding; A$652 million worth of damage; all mainland states and territories (except WA) 

faced simultaneous weather warnings.

Atmospheric rivers

“How many more years of climate change impacts till we stop hearing the term “unprecedented”?  
(Chris A., 28 Feb 2022)

Parallel existential crises

+Limiting global warming to 1.5°C

would require rapid, far- reaching


and unprecedented changes in 

all aspects of society. 

Humanity has wiped out 68% of 

global wildlife in the past 46 years.

October 2019

Nature’s Dangerous Decline ‘Unprecedented’

Species Extinction Rates ‘Accelerating’

August 2021

Climate change widespread, 
rapid, and intensifying

June 2021

Limiting global warming to ensure a habitable 
climate and protecting biodiversity are 
mutually supporting goals;

their achievement is essential for sustainably 
and equitably providing benefits to people.

2018 2019

Parallel existential crises

TCFD: to develop voluntary, consistent 
climate-related financial disclosures 
that would be useful to investors, 
lenders, and insurance underwriters in 
understanding material risks.

Framework for organisations to report and act on evolving 
nature-related risks, for a shift in global financial flows 
away from nature-negative to nature-positive outcomes.

2015

Climate risk: global stock 
of manageable assets at 
risk; $4.2 - $43 trillion

+

• 34,000 studies, document “widespread and pervasive” 
impacts on people and the natural world 


• produced by more than 1,000 physical and social 
scientists; unanimously approved by the governments of 
195 nations.


• the climate crisis is inseparable from the biodiversity crisis 
and the poverty and inequality suffered by billions of 
people


• without action, worse is coming - faster than scientists 
had thought.


• a liveable future remains within grasp – just. 

• the window of opportunity for action is “brief and rapidly 

closing”

• protection of wild places and wildlife is fundamental to 

coping with the climate crisis

• animals and plants are being exposed to climatic 

conditions not experienced for tens of thousands of 
years.


• Australia faces “increases in heat-related mortality and 
morbidity for people and wildlife”

www.ipcc.ch/report/ar6/wg1/

28 February 2022



Most potentially 
damaging risks Covid-19 Hindsight:  

Risks that worsened 
the most since the start 
of the COVID-19 crisis



Are we building back better? The verdict on green recovery is out

The world’s 50 largest economies have pledged an 
estimated USD 14.6 trillion for post-pandemic 
recovery. While these stimuli initiatives will help to 
support hard-hit industries and protect jobs, less than 
one-fifth is being directed toward green initiatives.

➡ tension between visible short-term progress, 
such as job creation, and longer-term 
projects like decarbonising the economy are 
causing missed green opportunities. Oxford University Economic Recovery Project  

• Smith School of Enterprise and the Environment, University of Oxford 
• Institute for New Economic Thinking, Oxford Martin School, University of Oxford 

Oxford University Economic Recovery Project  
• Smith School of Enterprise and the Environment, University of Oxford 
• Institute for New Economic Thinking, Oxford Martin School, University of Oxford 

Key:
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www.vvb.org.au/vvb_map.php

Visualising Victoria's 
Biodiversity (VVB)
 - a place to discover and share 
spatial information on Victoria's 
environmental values, conservation 
activities and research.
VVB is a community resource and 
welcomes your feedback, input and 
contribution. VVB brings together 
existing environmental datasets and 
information created and managed 
by government agencies, 
organisations, community groups 
and individuals.
We encourage anyone wishing to 
share spatial information on 
biodiversity values from anywhere in 
Victoria to contact us to explore 
options for visualising your data on 
VVB.

www.vvb.org.au/vvb_map.php

Visualising Victoria's 
Biodiversity (VVB)
 - a place to discover and share 
spatial information on Victoria's 
environmental values, conservation 
activities and research.
VVB is a community resource and 
welcomes your feedback, input and 
contribution. VVB brings together 
existing environmental datasets and 
information created and managed 
by government agencies, 
organisations, community groups 
and individuals.
We encourage anyone wishing to 
share spatial information on 
biodiversity values from anywhere in 
Victoria to contact us to explore 
options for visualising your data on 
VVB.

Victoria has the highest concentration of 
bioregions under high stress 

The cumulative environmental meaning of past 
actions. 

“… Victoria is the most intensively farmed state 
in the Commonwealth”  

(Victorian Yearbook c. 2005)

Landscape stress of Australian Bioregions

GLOBAL BIODIVERSITY CRISIS

In 2010, Victoria had 6.04Mha of natural forest, extending over 28% of its land area. 
In 2020, it lost 624kha of natural forest, equivalent to 211Mt of CO₂ of emissions.

www.globalforestwatch.org

[Barson, Randall and Bordas, Bureau of Rural Sciences. 

Land cover change - impact on climate

• statistically significant warming of the surface 
temperature, especially for summer in: 
• southwest Australia (0.4-0.8°C)  
• eastern Australia (0.4-2°C) 

• statistically significant decrease in summer rainfall 
in southeastern Australia 

• increased surface temperature in eastern regions 
during the 2002/2003 El Nino drought event. 

LCC has potentially been an important contributing 
factor to the observed changes in regional climate 
of Australia.

1951-2003: pre-European to modern day

Mean annual temp.
Mean annual 

rainfall % change

Mean annual 

soil moisture % change

Summer

surface wind speed

Geophysical Research Letters, Vol 34, L22711, 2007
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Urban Heat Island Effect - Western Sydney
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January: mean maximum 
temperatures

“Hot” January days

Number of very hot (+35°C 
days) each year.

North West

“Urban Heat Island Effect is responsible for up to 80% of the warming in Western Sydney” 
Professor Andy Pitman, UNSW and IPCC

North Shore

Fly roof: 

• protection from 

radiant heat

• encourages 

cool breezes

www.yourhome.gov.au

Can we seriously ask the community to “use their air-conditioners ‘sparingly’ to 
avoid overloading the system” (Victorian Deputy Premier Rob Hulls, 11th January 2008) when 

we allow them to build the world’s most energy inefficient homes?

Digital Twin Victoria: Ararat


➡ brings together 3D and 4D spatial data, artificial 
intelligence and sensor data in one user-friendly place, 
to visualise and model places and conditions virtually. 


➡ provides a ‘bird's eye view’ of paddocks using past 
and present satellite imagery to help identify trends or 
changes and inform ongoing land management.


➡ enables government, industry and the community to 
collaborate through a shared network to benefit 
infrastructure development, agriculture, building and 
planning.


➡ a key driver in developing smart cities where data is 
used to achieve better town planning and service 
provision outcomes.


➡ help the council with planning, asset maintenance, 
tourism and emergency management.


➡ land.vic.gov.au/maps-and-spatial/projects-and-
programs/digital-twinvictoria


