Anticipating global tipping points using ecological indicators: climate change, eutrophication and chemical pollution
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As a result of human activities and climate change, ecosystems are experiencing changes from local to global scales. The high impact of these changes leads to the proposal of a new era –Anthropocene. Scientists have been attempting to quantify environmental, economic and social limits to human activities on Earth. On a global change framework some authors analyzed the safety of 9 planetary systems (variables of high importance to global habitability) and concluded that the rate of climate change and eutrophication already crossed the safety boundaries of the earth system, whereas chemical pollution, albeit important, has not yet been quantified. Ecosystems have critical thresholds, the so-called tipping points, at which the system changes abruptly to an alternative state. Once that threshold is crossed, a switch back to the initial state of the system may be impossible leading to losses in biodiversity, ecosystem services and human well-being. These tipping points are extremely difficult to forecast, thus reliance on early-warning signals indicating the imminence of a critical threshold is key. The first signs of ecosystem response to global change drivers are either too small or too complex to be measured by conventional means. Moreover, it is not possible to predict the integrated effect of multiple variables acting on the ecosystem just relying on the driver’s measure. Therefore, it is proposed to use measurable and integrated ecological surrogates of the structure, composition and function of ecosystems, named ecological indicators. In a global change framework it is critical to compare the impact of global environmental policies worldwide, in order to support the 3 United Nations (UN) conventions: biodiversity, climate change and desertification. The underlying conceptual hypothesis is that it is possible to identify and develop integrated EI of the effects of global change drivers (climate change, eutrophication and chemical pollution) on ecosystem structure and function. Those ecological indicators should have early-warning potential and be as universal as possible. Thus, it will be possible to track global changes in a comparable way (worldwide) predicting and developing strategies to steer away from thresholds.
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