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ABSTRACT 

A field system capable of making high-resolution measurements of 

rainfall is described. The system incorporates a disdrometer, an array of 

high-resolution raingauges, a general-purpose data acquisition system and 

ancillary equipment. In an evaluation of the disdrometer, a theory allowing 

calculation of the effects of windspeed on detection efficiency is presented 

which has wide applicability. The raingauges are an improved design 

allowing 10-s temporal resolution of rainfall intensity and 100 m spatial 

resolution of rain-patch size when used in the array. 

An extensive data base of measurements made using the field system is 

described. Duration of rainfall is shown to be approximately log-normal and 

is consistent with a log-normal distribution of precipitation region size. 

The fractional duration of rainfall above a threshold intensity varies 

considerably between rain periods, a result which may be important for 

electromagnetic attenuation models. Estimation of the shapes of rain patches 

using the raingauge array is demonstrated and shows considerable promise. 

Raindrop fallspeeds, measured using the disdrometer, generally show much 

less deviation from stagnant air terminal velocities than indicated by 

previously reported results. Much of the spread in the results is shown to 

be consistent with instrumentation errors although significant residual 

deviations are still apparent; the fallspeeds are generally slower than 

stagnant air values would suggest. Measurements of the arrival rate of 

raindrops at the disdrometer indicate clustering of drops rather than the 

often assumed Poisson distribution. The clustering is associated with small 

drops and has reasonable correlation with rainfall intensity. Examination of 

the cross-correlation of arrival rates of different sized drops show results 

in contradiction to previous results; small drops are found to lead other 

sized drops. Using a normalisation method, the shapes of raindrop size 

distributions measured are shown to be depressed in the mid-radius region. 


















