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Vegetation stability 

• Relatively small scale field experiments 

• Hector (1999), Science 
• Tilman et al. (2006), Nature 
• Van Ruijven and Berendse (2010), JoE 
• Vogel et al. (2012) PloS ONE 
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• 2. Spatial heterogeneity of the climate 
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• 3. Non-stationarity of the vegetation 
response to climate anomalies 



NOISE AND DATA CHARACTERISTICS 



  

 Quantify:  

- impact of noise  

- reliability of time series 



Interfering factors 
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Framework 

• 1. Sensitivity of metric to noise/data characteristics 
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Interfering factors 

Conclusion : “Noise and data characteristics are a major interfering 
factor of remotely sensed stability metrics.” 
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SPATIAL HETEROGENEITY OF CLIMATE 
ANOMALIES 
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• Aim: 
• Standardised stability metrics for climate impact 

• Resistance to drought 

• Resistance to temperature anomalies 

• Resilience 

Biomass anomaly Climate anomaly 

.C 
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Vegetation stability: ARx model 
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Application 
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• ARx model on: 

• GIMMS NDVI time series (1981 – 2006; 0.072°) 

• Temperature anomaly (GISS, 1200 km smoothing radius; 0.5°) 

• SPEI time series, (Vicente-Serrano; 3 months time scale; 0.5°) 
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NON-STATIONARY VEGETATION 
RESPONSE 
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1.  Is vegetation response 
becoming more/less stable?  

2. Are the stability changes 
large? 
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Case study  

Data: 
 
- 0.07° GIMMS NDVI time series from 1982-2006 

 
- 0.5° SPEI time series from 1982-2006 (Vicente-Serrano et al. 2010) 

 
- Dynamic Land Cover Dataset (Lymburger et al. 2011) 
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Conclusions 

• Three important challenges of remotely sensed stability 
metrics were illustrated: 

• Noise and data characteristics 

• Spatial heterogeneity climate anomalies 

• Non-stationary vegetation response 
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• Future challenges include: 

• Method integration 

• Seasonally variable, non-linear, lagged, multi-dimensional  
response 

• Non-climatic disturbances 

• SNR (e.g. through VOD) 

• Validation 
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