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Experimental results

� Preliminary results for 27 GHz scintillometer (rain 
rate dependence, 29/ 05/ 99 and 05/ 06/ 99)



Simulated 5 km mean k--R relation @ 27 GHz
� Parameterized on measured rainfall in Marseille, 

France during HIRE’98
� Left: exact mean rain rate; Right: sampled mean 

rate using 4 “gauges” (1, 2, 3, 4 km)



From precipitation to evaporation

soil

transmitter receiver



Estimating path-average evaporation using a 
microwave link

� Stand-alone radio wave scintillometer
� Constrained by energy budget
� Monin-Obukhov similarity theory (MOST)
� Only used in daytime measurements



Flevoland experiment*

� 27 GHz signal, 2.2 km 
long path at 10.9 m

� Mounted on wind 
turbines

� Separate measurements  
of Rn, G, u, T and Q

� Assumption: rTQ = 1

* see Meijninger et al., BLM 105:63-83, 2002



Experimental results

Error bars: two standard deviations



Experimental results

Results for July 27, 1998

dashed: EC              
solid: scintillometer

black and red: LvE
blue and green: Hs



Conclusions

� Summary
� Attenuation at 27 GHz and path-averaged rainfall rate 

nearly linearly related via Mie scattering theory
� Scintillations at 27 GHz and path-averaged evaporation 

rate related via Monin-Obukhov similarity theory

� Further work
� Path-averaged rainfall and evaporation estimation using 

one single instrument?
� Investigate potential of dual-frequency and/ or dual 

polarization microwave links to improve retrieval



Questions?
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