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Outline 

• Ecological change in response to climate change 
• A broader view of biodiversity for NRM planning 
• The concept of Ecological Similarity  
• Measures of model reliability for planning 
• Similar, novel, disappearing ecological environments 
• Potential vegetation redistribution 
• Hotspots of change – an integrated measure 
• What to expect in the AdaptNRM biodiversity guides 

www.adaptnrm.org 



Climate change is real and happening now 
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MT Burrows et al, Geographical limits to species-range shifts are suggested by climate velocity. 
Nature, 507, 492–495 (2014)  

Divergence 

1960–2009 isotherm velocity 



NRM plans will need to allow for 
substantial changes in biodiversity, 
despite the unpredictable nature of 

these changes  
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Modelling individual species is useful for icons;  
but we also need a broader view of biodiversity change  



The concept of Ecological Similarity 
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A is the number of species common to both locations i and j   =   2 

B is the number of species present only at location i                  =   1 

C is the number of species present only at location j                =   5 

Where, 

location, i location, j 

Compositional  
Dissimilarity, 
(similarity = 1 – dissimilarity) 

(sij = 0.4) 



The degree of survey coverage 
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Vascular  
plants 

Amphibians 

Mammals 

Reptiles 



The degree of model extrapolation 
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A planning guide to how reliable the ecological projection is, in new climate space 



Salmon gum woodlands 
currently dominate the 
vegetation at the site with 
Trees up to 20 metres tall 
and only 260 mm rainfall 
 

Varying patterns of ecological similarity 
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An example from Credo in the Great Western Woodlands  

Mulga ecosystems dominate  
to the North – ‘Mulga Line’ 

Predicted similarity at present (1990)  

surrounding  
environments  
that are currently  
ecologically similar  

KAMBALDA 



Projected patterns of ecological similarity 
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Mild warming at Credo by 2050 in the Great Western Woodlands  

The Mulga woodlands to 
the north are most like the 
future environments at 
Credo under a mild 
warming scenario 

Substantial vegetation 
change can be expected 
over the next few decades 

Projected similarity from the future (2050)  

MIROC5 RCP 8.5 

Where in the present 
are the ecologically 

similar environments  
of the future 

KAMBALDA 

PAYNES  
FIND 



Projected patterns of ecological similarity 
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Mild warming at Credo by 2050 in the Great Western Woodlands  

Salmon gum woodlands 
expected to persist near 
Kambalda in the future 
similar to those presently  
found near Credo 
The ecosystem continues to 
be represented in a similar 
structural form 

Projected similarity to the future (2050)  

MIROC5 RCP 8.5 

Where are the 
ecologically similar  

environments to the 
present likely to be  

in the future 

KAMBALDA 

PAYNES  
FIND 



Insights for adaptation management  
• Manage water-points to minimize grazing and 

compaction to improve soil-water relations 
• Minimise water stress in warming environments 

to facilitate persistence in marginal environments 
• Where change is expected, contain likely 

invasions by potential ecosystem-transforming 
exotic species (e.g. fire promoting grasses) 

• Promote community re-assembly by natives 
rather than exotics 

• Areas with potential for current biota to persist, 
might be considered for conservation protection 
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Different measures of Ecological Similarity 
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For each grid 
cell in 1990

Similarity to the same 
grid cell in 2050

1990 2050

Similarity 
(0-1)

The potential degree of 
ecological change estimates 
ecological similarity 
between two different 
times and the same place 

Most eastern Jarrah at 
Jilakin Rock may be one 
of the first examples of 
vegetation change 
linked to climate stress 
(current ecological 
environments are about 
70% similar to pre 1950) 55% 



Disappearing Ecological Environments 
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For each grid cell of 
1990

Find most similar cell 
in 2050 anywhere on 

continent

Score original cell as 
similarity to most 
similar cell of 2050

1990

Disappearing

2050
The degree to which 
ecological environments 
are tending to disappear 

Greater  
warming 



Disappearing Ecological Environments 

For each grid cell of 
1990

Find most similar cell 
in 2050 anywhere on 

continent

Score original cell as 
similarity to most 
similar cell of 2050

1990

Disappearing

2050
The degree to which 
ecological environments 
are tending to disappear 

Mountain Pygmy-
possum is restricted in 
its distribution to the 
Australian Alps, in a 
potentially disappearing 
ecological environment 

captive breeding programs aid its persistence and adaptation 



Novel Ecological Environments 
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For each grid cell of 
the future

Find most similar cell 
in 1990 anywhere on 

continent

Score original cell as 
similarity to most 
similar cell of 1990

2050

Novel

1990
The degree to which 
ecological environments 
are becoming novel 
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Greater  
warming 



Novel Ecological Environments 
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For each grid cell of 
the future

Find most similar cell 
in 1990 anywhere on 

continent

Score original cell as 
similarity to most 
similar cell of 1990

2050

Novel

1990
The degree to which 
ecological environments 
are becoming novel 

Southern bell-frog  
in the lower  
Lachlan Riverine  
Environment 

Melbourne 

Environmental 
watering plans may 
need to cater for 
extremes of drought 
for which there is no 
present analogue – 
novel ecological 
environments 



Potential vegetation redistribution  
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Mapped 

Predicted 
1990 

Projected 
CanESM 

Projected 
MIROC5 

2050 RCP 8.5 
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Banksia  
Woodland 
SW-WA 

Mapped 

Predicted 
1990 

Projected 
CanESM 

2050 

Projected 
MIROC5 

2050 
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Mapped 

Predicted 
1990 

Projected 
CanESM 

2050 

Projected 
MIROC5 

2050 Banksia  
Woodland 
SW-WA 



Hotspots of change: integrated measures 
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What to expect in AdaptNRM biodiversity 

• Introduction to novel 
ecological similarity 
measures showing potential 
for broad shifts in biological 
diversity in response to 
climate change with 
technical notes and 
interpretive  examples 

• Late November 2014 

• An outline of planning and 
management options to 
facilitate adaptation of 
biodiversity to climate 
change with a focus on 
demonstrating how to use 
the measures to support 
decision making 

• Late February 2015 
 

www.adaptnrm.org 

Adaptation  
of  
Biodiversity 

Implications 
for 
Biodiversity 



Mapping poster and data access portal 
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The AdaptNRM 
Technical Guide is 
a ”primer” for 
learning about the 
method and using 
the data and maps 
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Thank you! 
www.adaptnrm.org 
Image: Winter budgies, Credits: NACC 

Biodiversity Modules 
Science Team Leaders 
 
Kristen.Williams@csiro.au 
Suzanne.Prober@csiro.au 
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