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	Guideline
	Source(s) of Errors and Uncertainty
	Recommended Approaches

	1. Frame the research question
	Ambiguous research goals
	Clearly state the problem, objectives, hypotheses and assumptions that may impact the study

	2. Ensure the scope of study is relevant, both in space and time
	Extent of study inputs does not accurately represent species distribution
	Use the widest possible spatial and temporal extent available for the species that best addresses the research question

	
	Scale mismatch
	Up or downscale environmental covariates to match the most relevant temporal and spatial scale for the species, either instantaneous or long-term averages. Model comparison can be used to support decisions

	
	Data errors and/or gaps
	Plot observation and environmental data across space and time axes

	3. Identify appropriate species data
	Biases in available data
	Incorporate data from additional sources, including species experts and Indigenous Knowledge; incorporate knowledge of a species ecology and physical tolerances to improve model outputs

	4. Determine relevant climatic and non-climatic environmental variables
	Environmental variables may be poor predictors of current species distribution
	Examine species’ response to historical climate variability and from physiological experiments; see random effects in Section #7

	
	Assumption of poor model performance when extrapolating into new conditions
	Use biological knowledge to select the most relevant environmental variables; consider if the assumption that collinearity between environmental variables will remain the same or shift under future conditions

	5. Select the SDM Model 
	Incorrect variable selection and parameterization
	Systematic evaluation of a set of candidate models, their model fit, and their predictive power using spatially or temporally held-out data to ensure model is not overfit

	6. Identify climate model uncertainty
	Internal climate model variability
	Internal variability is quantified in Earth System Models by running the same Global Climate Models and scenario multiple times with slightly different initial conditions; temporal averaging of climate projections over multiple decades can help to eliminate the effect of internal variability

	
	Model uncertainty - global scale
	Quantify variability using multiple independent models and the same climate scenario

	
	Model uncertainty - regional scale
	Dynamical or statistical downscaling, regional climate models

	
	Scenario uncertainty
	Compare different scenarios using the same models

	7. Identify SDM uncertainty
	Natural variation
	Acknowledge the influence of natural variation in the physical environment on model calibration; cross-validation

	
	States of nature
	Compare models using different structural assumptions; estimation of parameter uncertainty through bootstrapping, maximum likelihood, Bayesian methods etc.; spatial and spatial-temporal random effects; review model outputs with species experts

	
	Extreme events
	Acknowledge the potential for unpredictable events from both climate model uncertainty and eco-evolutionary uncertainty

	8. Identify eco-evolutionary uncertainty
	Assumption that all individuals have the same environmental response
	Assess if environmental response curves vary using spatial-block cross-validation; model sub-populations separately if environmental responses differ

	
	Current species-environment relationship does not reflect future species-environmental relationship
	Acknowledge that actual species distributions under future climates will inevitably differ from projected potential habitat (i.e., SDM projections are hypotheses); highlight higher certainty in areas where conditions are projected to remain suitable

	9. Communication of results and uncertainties
	Misinterpretation or dismissal of important findings
	Involve end users in the development of the research question; identify the timescale of outputs as well as both certainties and uncertainties in model outputs

	10. Build a collaborative community for SDMs in future climates
	Irreproducible research or undocumented analytical decisions
	Make data, modeling methodology (including purpose-built coding scripts) publicly available



