Early warning signals of tipping points in surface vegetation cover and related geomorphological processes
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Understanding critical transitions in surface vegetation cover and related geomorphological processes is a key goal of sustainability science because they can represent catastrophic changes in resources and abrupt losses of natural capital. We have used the morphology of the tephra layers deposited in A.D. 2010 and A.D. 2011 to recognise flickering between alternate land surface states in advance of threshold change, and critical slowing down in advance of both threshold changes and non-critical transformation. The early warning signals we have observed are rises in autocorrelation, variance and skewness within mm-resolution thickness measurements of the tephra layers. These signals were observed towards migrating soil erosion fronts, cryoturbation limits and expanding deflation zones, thus providing potential early warning signals of approaching change driven by a combination of land management and climate. 
