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”Adaptation is adjustment in natural or human 
systems in response to actual or expected climatic 
stimuli or their effects, which moderates harm or 
exploits beneficial opportunities”, IPCC	




Climate change adaptation raises fundamental 
questions about the relationship of humans to 
natural systems, questions that transcend 
disciplinary boundaries.	
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Decision Making



Cyberinfrastructure = HUB 

Online  simulation… …and  more! 

HUB 



“Collaboratory is a virtual organization relying on cyber infrastructure for 
data sharing and modeling, shared computational resources, networking, 
community building, expert advise and to pursue pioneering inter-
disciplinary integration and sound policy development.” 

http://adapt.nd.edu 

data to knowledge to insight to action 

Cyberinfrastructure = HUB 

Online  simulation… …and  more! 

HUB 



A decision flow 



A decision flow 



Species vulnerability 

�  Determining the most vulnerable species of  plants 
and/or animals to climate change 

 

NatureServe Climate Change Vulnerability Index can 
help identify plant and animal species that are 
particularly vulnerable to the effects of climate 
change. 



Climate Change Vulnerability Index 
(CCVI) Tool 



Climate Change Vulnerability Index 
(CCVI) Tool 



Species Distribution Modeling 
�  Generate niche-based models from species data. 

�  Typical input: 
�  species occurrences 
�  environmental variables 

�  Tasked with predicting environmental suitability for 
species (species niche). 

�  Applications include: 
�  Guiding field surveys 
�  Projecting impacts of  climate change 
�  Guiding reintroduction of  endangered species 



Forming knowledge of  the factors that determine where 
species live and predictions about their distributions is 
important for developing strategies in the realms of  
ecological conservation and sustainability.  
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�  Species distribution modeling 
�  Process of  combining occurrence data with ecological and 

environmental variables to create a model for species niche 
requirements 

 

Challenges: 

 Number of  actual observations are often quite 
 small relative to the size of  the geography that 
 they occupy (class imbalance) 

 Non-occurences can either be genuine absences or 
 more commonly areas lacking occurrence 
 information (how to evaluate?) 



Evaluation Considerations 
�  Evaluated using: the area under the Receiver 

Operating Characteristic curve (AUROC), and the 
area under the Precision-Recall curve (AUPR) 
�  AUROC can present an overly optimistic view of  an 

algorithm’s performance if  there is a large skew in 
the class distribution  

�  AUPR captures the natural trade-off  between 
successfully identifying positive instances while 
remaining parsimonious in predictions.  



Data 
�  Environmental coverage: 

�  Constitute North American grid with 10 arc-minute square 
cells. 

�  Consist of  18 bioclimatic variables derived from monthly 
temperature and rainfall values during the period 1950 to 
2000. 

�  Each coverage is defined over a 302 x 391 grid, of  which 
67,570 points have data for all coverages. 

�  Species presence data: 
�  Pertains to North America and is derived from the Global 

Biodiversity Information Facility (GBIF). 



Species Projections – V. 
olivaceus 

MaxEnt 
 

AUROC: 0.842 
AUPR:    0.400 

Hellinger Distance Decision Trees 
(HDDT) 

 
AUROC: 0.890 
AUPR:    0.604 



Species Projections – Model 
Comparison 



Regulatory Frameworks also Matter 
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Regulatory + Scenarios  
Constraints 





The Collaboratory team:









 
Join us at http://adapt.nd.edu to  

  “convene|converge|collaborate” 
 
Email: adapt@nd.edu 
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