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Literature review description 

 

We searched Web of Science based on the following keywords in the category ‘topic’: 

 

climatic debt 

compost-bomb instability  

ecological transitions rapid change in driver  

ecological transitions turnover rates  

ecosystem response rate  

ecosystem transition disturbance rate interactions  

extinction debt  

extinction debt ecosystem  

extinction rate ecosystem transitions  

r-tipping  

r-tipping ecology  

r-tipping ecosystem  

r-tipping systems  

rate-induced ecosystem response  

rate-induced extinction  

rate-induced tipping points  

rate-induced tipping systems  

rate-induced transition  

rapid change ecosystem  

rapid change ecosystem transition  



rapid change rate ecosystem transition  

rapid climate change  

rapid ecological transitions turnover rates  

rapid rate of change ecosystem  

rapid rate of change ecosystem transition  

rate of change 

rate of climate change exceeds range shift  

transitions  

transitions ecosystem diversity rate of change 

 

Only studies which explicitly investigated the impact of the rate of change on a target variable 

were included in the review, yielding a total of 22 studies (list provided below). The review 

was conducted by all co-authors with each study assigned to at least two people. Studies were 

classified with respect to the following categories: level of ecological organisation (organism, 

population, community, ecosystem/biome), kingdom (bacteria, fungi, plants, animals), 

ecosystem type (terrestrial, aquatic) and study type (experimental, observation, model). Studies 

including different species or target variables (e.g., thermal minimum and thermal maximum 

of an organism) were considered independently and represented different data points in our 

statistical analysis. Similarly, studies covering multiple classes within a category (e.g., for 

habitats: terrestrial and aquatic) were counted independently for each class (i.e., the same study 

was included for the class terrestrial once and for the class aquatic once) in order to increase 

the number of datapoints in our analysis. This yielded a total of 30 data points. The response 

variable for our statistical analysis was ‘no tipping’ or ‘tipping’. ‘No tipping’ corresponds to 

the cases of no observable effect of the rate of change or to a linear response with respect to 

the rate of change. ‘Tipping’ occurred when the rate of change induced a qualitative or non-



linear change in the response variable. Additionally, we only defined ‘tipping’ as the outcome 

when the reported result could confidently be attributed to the rate of change; otherwise, we 

considered this a ‘no tipping’ response. 
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