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Hypothesis: 

Vegetation water stress 

has an observable effect 

on radar backscatter 

 



Radar is sensitive to 

vegetation 

Function of  

water content! 



Diurnal variations 

 



Are diurnal differences 

a sign of water stress? 

• Vegetation water content (Slayter, 

1967; Tardieu et al., 1993) 

 

• Dielectric properties (Zimmermann et 

al., 1995; McDonald et al., 1990) 

 

• Radar (Birrer  et al., 1982; Frolking et 

al., 2011; Friesen, 2008) 



Hypothesis: 

Vegetation water stress 

has an observable effect 

on radar backscatter 

 



Testing the hypothesis 

 
Effect water 

stress on 

Vegetation water 

content 

Effect water stress on 

vegetation dielectric 

properties 

Effect of water 

stress on radar 

backscatter 



Testing the hypothesis 

 

Test new sensors 

What’s the effect of 

water stress on the 

plant? 

How is this connected to 

radar backscatter? 



Part I: Crops 

Measuring dielectric 

properties in vivo 

van Emmerik et al., 2015a, 2017a 



Part I: Crops 

Vegetation water content 

Dielectric properties 

Unstressed Stressed van Emmerik et al., 2017a 



Part I: Crops 
Vegetation water content Dielectric properties 

Backscatter 
Diurnal 

differences up 

to 4dB during 

stress! 

van Emmerik et al., 2015a 



Part II: Tropical rainforest 

Measuring water stress 

effects using accelerometers 

van Emmerik et al., 2017b 



Part II: Tropical rainforest 
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Part II: Tropical rainforest 

van Emmerik et al., 2017b 



Part II: Tropical rainforest 

van Emmerik et al., 2017b 



Part II: Tropical rainforest 



Part II: Tropical rainforest 

van Emmerik et al., 2017c 



Part II: Tropical rainforest 

van Emmerik et al., 2017c 



Part II: Tropical rainforest 

van Emmerik et al., 2017 



Hypothesis: 

Vegetation water stress has an  

observable effect on radar backscatter 

 Water stress significantly affects  

(diurnal differences in) vegetation water 

content 

Water stress significantly affects  

(diurnal differences in) leaf dielectric 

properties 

Water stress significantly affects 

(diurnal differences) in radar backscatter 

Water stress has an observable effect 

on radar backscatter!  
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