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MAIN OBJECTIVES

Comparison of the natural and lab conditions

• Derivation/validation of KE – I relationship

• Determination of soil detachment as a function of 

the rainfall kinetic energy

• Soil surface changes



METHODOLOGY / TOOLS

• Disdrometers to monitor rainfall characteristics

• Splash cups for soil loss estimation

• Five monitoring sites in Austria, Czech Republic and New 

Zealand

• Experiments with rainfall simulator
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SPLASH CUPS
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Positions of the photographs acquisition Digital elevation model



Rainfall characteristics - Disdrometers

LPM (Thies

Clima) PWS100 (Campbell Sci)

Parsivel (OTT)

2D Videodistrometer



Monitoring sites



Sites instrumentation

Splash cups

Disdrometer

Meteorological station

HOAL, Petzenkirchen, Austria



Laboratory tests

Do different disdrometers provide similar results?

What is the difference between the simulated and natural rainfall?



Rainfall simulator



Laboratory tests

Monitoring rainfall KE and splash erosion under different rainfall intensity



Results:  KE-I of simulated rainfall

1. Simulated rainfall
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Results – comparison of disdrometers

1. Simulated rainfall

Drop diameter (mm)
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Results – comparison of disdrometers

2. Natural rainfall

(Johannsen et al., in prep.)



Results – comparison of disdrometers

2. Natural rainfall

(Johannsen et al., in prep.)



Natural vs Simulated Rainfall

Rainfall simulator
Simulated rainfall has:
17 % lower KE than measured in situ
36 - 48 % lower KE compared to the 

published relationships





Splash erosion - detachment

Field data – natural rainfall



Splash erosion - detachment

Rainfall simulator experiments



Splash erosion – surface change

SOIL CONSOLIDATION – change of the average DEM elevation

SURFACE ROUGNESS – change of the DEM standard deviation



Kinetic energy (J/m2)
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Soil consolidation



BEFORE RAINFALL AFTER RAINFALL

KE = 122 J/m2

KE = 348 J/m2

KE = 597 J/m2



Soil roughness decay
before after



Conclusion

• Different disdrometers provide different results. Large 

difference in the case of artificial rainfall 
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Conclusion

• Different disdrometers provide different results. Large difference in 

the case of artificial rainfall 

• Simulated rainfall has lower kinetic energy than natural rainfall

BUT

• Soil detachment and surface roughness changes are overestimated 

under simulated rainfall
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