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stud

variance, autocorrelation, Instead of state variables, Increase in Context [15, 17,
skewness, recovery rate, functional variables, e.g., variance, information, 46]
etc. NPP or GPP are used to  autocorrelation e.g., driver

construct CSD indictors  skewness, characteristic,

for predicting recovery rate, soil, climate,

catastrophic state change etc. when temporal scale

approaching the etc. may affect
tipping point the
robustness[17]
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study

Climate sensitivity (here Slope of the environmental-  Increase in Interactions of [15, 21,
precipitation sensitivity is used function relationship or the precipitation other 30, 47]
relation (the as examples) relative response of ecosystem sensitivity when enviromental
. 1 function to an environmental ecosystem shifts factors may
indicators are
change[21] from forest to strenghen or
construc’:ed fr.om grassland, and to weaken the
the relationships desert sensitivity
between
environmental Precipitation-use efficiency Ratio of vegetation Lower PUE in Intra-species [24, 39,
factors, e.g., productivity to annual degraded phyiological 44]

precipitation, and
ecosystem
functions, e.g.,
vegetation
precipitation)

precipitation[22]

ecosystems, or
lower-complexity
ecosystems
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flexibility may
cause temporal
variations in PUE
without state
change
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stud

Ecosystem level water use The ratio of vegetation Lower WUE in
relation (the efficiency (WUE) productivity to ecosystem degraded
indicators are evapotranspiration[48] ecosystems, or
constructed from the lower-complexity
relationships ecosystems
between ecosystem

functions, e.g., the

relationship between

vegetation
productivity and Transpiration fraction (T/ET)  The ratio of plant Lower T/ET in
water consumption) transpiration to whole degraded
ecosystem ecosystems, or
evapotranspiration[26] lower-complexity
ecosystems
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High intra-species [45, 48]
variations in plant
water-use strategy

may make

ecosystem WUE

quite variable

within the same
ecosystem

types[49]

Intra-species [25]
physiological

flexibility may

cause temporal
variatoins in T/ET
without state

change
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CSD Indicator
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CSD Indicator

Functional indiator  (with function variable)
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To clarify the preci-NPP relation, we need study the internal
processes at multiple spatiotemporal scales
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Effects of rainfall characteristics on annual GPP
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