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National Environmental Science Program 
• The latest in Australian Government environmental research programs, funded since 2007 

(Commonwealth Environment Research Facilities, National Environmental Research Program 

and National Environmental Science Program)

• Program funding from 2015-2021, $145 million, plus co-investment  ~ $300 M +

• Six research hubs with annual research plans

Research has real impact through the partnerships and collaboration between decision 
makers and scientists

Delivers collaborative, practical and applied research to inform decision making and on-
ground action



Professor David Karoly

Climate change risks for developing 
northern Australia



Recent observed Australian climate change
Temperature

CSIRO/BoM State 
of the Climate, 2016

Temperature trend 1910-2015



Recent observed Australian climate change
Rainfall

Summer rainfall Northern Australia 1900-2015 

Oct-April rainfall 1996-2015

CSIRO/BoM State 
of the Climate, 2016



Future global 
climate change

Two paths for global warming, 
depending on emissions.
Very low emissions gives >50% 
chance of warming less than 2°C

Sea level rise in 2050: ~15-35cm 
above 1995 levels
Continues to rise for centuries after 
surface temperature stabilises

Fig SPM.6, IPCC AR5 Synthesis Report



Projected climate change in Northern Australia

Northern Australian rainfall 
in the 21st century

Will the wetting trend 
continue?
The increasing rainfall observed over 
north-western Australia over the 20th 
century is thought to be mainly due to 
natural variability, with some possible 
influence from greenhouse gases 
and aerosols (tiny airborne particles 
of soot and dust) from industrial 
pollution across Asia and globally. 

Northern Australian rainfall will continue 
to be strongly influenced by natural 
year-to-year and decade-to-decade 
variability over the coming century. As 
global warming due to greenhouse 
gases increases, beyond around 
2030, changes in average rainfall may 
occur in response to this warming. 

However, projections of average rainfall 
over northern Australia are inconclusive 
– some climate models show increases 
while others show decreases. By 2090, 
annual rainfall differences of up to 25% 
are projected under the high emissions 
scenario (RCP8.5), but some climate 
models indicate this will be a decrease 
while others indicate an increase.

We can improve our confidence in 
climate projections by analysing the 
model simulations to determine which 
are most realistic. For example, we 
have more confidence in models 
that show a wetter or little changed 
Australian monsoon because the 
climate models that show a drier 
Australian monsoon in the future tend 
to have sea-surface temperatures 
that are too cold in the western 
Pacific in the current climate.3 (Sea-
surface temperatures influence rainfall 
patterns, particularly in the tropics.)

3.		Brown	J.R.,	Moise	A.F.,	Colman	R.	and	Zhang	H.	(2016),	Will	a	warmer	world	mean	a	wetter	or	drier	Australian	monsoon?	Journal	of	Climate,	29,		
4577–4596,	doi:10.1175/JCLI-D-15-0695.1.

4.		Brown	J.R.,	Moise	A.F.	and	Colman	R.A.	(2017),	Projected	increases	in	daily	to	decadal	variability	of	Asian-Australian	Monsoon	Rainfall.		
Geophysical Research Letters,	44,	5683-5690,	doi:10.1002/2017GL073217.

5.		Cai,	W.	and	co-authors	(2014),	Increasing	frequency	of	extreme	El	Nino	events	due	to	greenhouse	warming,	Nature	Climate	Change,	4,	111-116,	
doi:10.1038/nclimate2100;	Cai,	W.	and	co-authors	(2015),	Increased	frequency	of	extreme	La	Nina	events	under	greenhouse	warming,  
Nature Climate Change,	5,	132-137,	doi:10.1038/nclimate2492.

6.		Power,	S.,	F.	Delage,	C.	Chung,	G.	Kociuba	and	K.	Keay	(2013),	Robust	twenty-first	century	projections	of	El	Nino	and	related	precipitation	variability,	
Nature,	502,	541-545,	doi:10.1038/nature12580.

Mean	rainfall	change	is	uncertain	for	both	
low	(blue	bar)	and	high	(red	bar)	emissions	
scenarios.	Increases	in	extremes,	such	as	
maximum	one-day	rainfall,	are	much	more	
confidently	projected	for	low	and	high	
emissions	cases.	The	grey	bars	show	the	
year-to-year	variability.

Mike	Rosel,	Bureau	of	Meteorology
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How will the warming 
climate affect rainfall 
variability and extremes?
We have high confidence that rainfall 
variability will increase, and that extreme 
rainfall events will become more 
intense. Rainfall will be more variable 
across all time scales – from day to 
day, month to month and year to year.4 
This is mainly because the warming 
atmosphere will hold more moisture, 
so when it rains it will get heavier.

Given the importance of ENSO for 
rainfall in northern Australia, it is worth 
noting that there is some indication that 
extreme El Nino and La Nina events will 
be more frequent in a warmer climate5 
and that the rainfall extremes due to 
ENSO will become more intense.6

Tropical cyclones are projected, with 
medium confidence, to occur less 
often, but with a greater proportion 
of high intensity storms (bringing 
stronger winds and greater rainfall).



Implications for Northern Australia

• Rainfall-sensitive industries in Northern Australia need to 
include the possibility of both increases and decreases in 
future average rainfall.

• Further warming, more temperature extremes and sea-
level rises over Northern Australia are virtually certain 

• Climate change has wide-ranging impacts, so needs to be 
considered as an integral part of a risk analysis in 
decisions about Northern Australia 



What can you do?

• Factor information from climate change science into 
planning and policy decisions

• Prepare for the consequences that are inevitable – good 
and bad – to reduce threats and be ready for opportunities

• Talk to us about the information you need and how we can 
help



www.nespclimate.com.au
FOR MORE INFORMATION

The Earth Systems and Climate Change Hub is funded by the Australian Government’s National Environmental Science Program,
with co-investment from the following partner agencies

Prof David Karoly
david.karoly@csiro.au



NESP Northern Australia 
Environmental Resources Hub

Michael Douglas, Hub Leader



World-class research to support 
sustainable development

Fitzroy

Daly Gulf

• $23.8m over 6 years
• 75 researchers
• 25 projects
• 3 development regions



W orld-class research to support sustainable development in northern Australia

1. De-risking conventional economic development

2. Supporting alternative economic opportunities

3. Evaluating future development scenarios

World-class research to support sustainable 
development



W orld-class research to support sustainable development in northern Australia

1. De-risking conventional economic developments

• Mapping threatened 
species

• Environmental and 
Indigenous water 
requirements

• Minesite
rehabilitation

• Sustainable grazing 
guidelines



W orld-class research to support sustainable development in northern Australia

2. Supporting alternative economic opportunities

• Fire and the carbon 
economy
– Weeds and savanna 

methodology 
– Sequestration
– Soil carbon

• Indigenous land 
management 
– Economic benefits
– Social benefits
– Impact investment



W orld-class research to support sustainable development in northern Australia

3. Evaluating future development scenarios: 
catchment scale

• Planning for multiple objectives
• Benefits and trade-offs



This work is supported through funding from the
Australian Government’s National Environmental Science Program

For more information please contact:

www.nespnorthern.edu.au

Name:
Phone:
Email:

Michael Douglas

michael.douglas@uwa.edu.au
0408 467 000



NESP Threatened Species Recovery Hub
Professor Brendan Wintle, Director

IMAGE: DILETTANTIQUITY, FLICKRCC



Threatened Species Recovery Hub

• TSR Hub – total $60M over 6 
years

• 185 staff and researchers
• Over 120 projects

www.nespthreatenedspecies.edu.au

The TSR Hub aims to provide research and knowledge that will help land 
managers and policy makers recover threatened species and prevent extinctions



Impossible without partnership

126 Partner Organisations 



Developing Northern Australia

• Tourism and Natural Capital
• Indigenous land management and IPAs
• Regulatory constraints
• Invasive species



Strategic Assessment

• Reducing the administrative burden
• Avoiding death by a thousand cuts
• Providing longer term security
• Avoiding nasty surprises
• Multi-sectoral



Perth-Peel Strategic Assessment



611 species







Key messages

• Incorporate biodiversity early – avoid surprises and conflicts
• Consider all impacts together – multi-sectoral approach
• Maximise certainty


