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Environmentally 
Rare

Indicator

• High stress 
tolerance

• General mutualisms
• Recent speciation   

• Indicative of 
ecosystem health

• Disruptive outside of 
native range



What is the best definition of discrete rarity?







The Global Model of Discretized Rarity (GDR)
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Exploring the restrictions of GDR
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Are rarity types robust 
and ecologically 

relevant?

Can we use rarity as a 
tool to understand 

ecological processes? 
How?



Guide the selection and application 
of GDR restrictions

Data availability

Research/Management 
Objectives

Methods & ability to explain 
biological processes
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Building a working global model

R

Regional Local 

GR = Extent of occurrence or 
taxonomic frequency

FR = Minimum or mean 
Euclidean distance

PR = Evolutionary 
Distinctiveness

GL = Abundance

FL = Mean abundance 
weighted distance

PL = Phylogenetic abundance 
weighted or unweighted mean 
pair-wise distance
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Distribution Change ~ Restriction 

1011 Species82 Species

4 Thresholds X 2 GR X 2 FR X 2 PL = 32 Methods

For each method:

63 Restrictions

Best Method per Restriction Best Restriction per Ecological Process&



Eco-Evolutionary 
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Global 
Angiosperms
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…but many restrictions outperformed the GDR
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Are rarity types robust 
and ecologically 

relevant?

Can we use rarity as a 
tool to understand 

biological processes? 
How?

Yes… with some 
caveats

Probably... with large 
impacts for 

conservation
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Future Directions

The Global Model of Discretized Rarity and its complementary restrictions overcome data limitations 
and provide more than 50 novel definitions of rarity and tools to understand ecological processes, 

grounded in a unified conceptual framework.

• Identify a suite of complementary restrictions that capture a wide range of ecological 
processes.

• Uncover the abiotic and biotic gradients that have shaped diversity in rarity within these 
restrictions through evolutionary time.

• Link rarity to ecosystem function.

Predict how species, communities, and ecosystems respond to climate change using biodiversity-rarity-
ecosystem function (BREF) relationships.
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