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What’s rainfall erosivity (R-factor)?


Rainfall erosivity is the kinetic energy of
rainfall (MJ mm ha-1 h-1 y-1) and one of the
main drivers of soil erosion by water



(R)USLE R-factor (Renard et al., 1997; Brown
and Foster, 1987; Wischmeier and Smith, 1978):
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n is the number of years of records
mj is the number of erosive events of a given year j
E unit rainfall energy (MJ ha−1 mm−1)
I30 is the maximum rainfall intensity during a period of 30 min in the
event k (mm h−1)

What was done so far on R-factor assessment?


Empirical approximation equations for R-factor based on
annual average precipitation

http://eusoils.jrc.ec.europa.eu

R = 38.46 + (3.48 * P), Lo et al. (1985)
P = average annual rainfall (mm)

Friedli et al. (2006) used a modified
equation of Rogler and Schwertmann
(1981)

=> Objective: to improve the mapping of R-factor based
on rainfall data with a high temporal resolution

Method and dataset for R-factor mapping


Time series of 71 rainfall stations with a time step of 10min (for 56 stations
data for 22 years is available) of MeteoSchweiz (Begert et al., 2005)

Code: http://eusoils.jrc.ec.europa.eu

Resulting R-factors for single stations
Comparison to the approximation equation of Rogler and Schwertmann (1981)
with
snow correction
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=>rainfall erosivities were underestimated!

5000

Interpolation of R-factors: Regression kriging


Regression model



xi= predictors: average annual rainfall, elevation (m a.s.l.),
biogeographic units of Switzerland, latitude, longitude, aspect…
ε = residuals: interpolation by kriging

log R = 0.4989nP − 0.2755ndem − 0.6873west + 7.624


nP is the normalized average annual precipitation (Schwarb, 2000), ndem
the normalized elevation (DHM25, Swisstopo) and west the biogeographic
unit indicator map (Gonseth et al., 2001) of the Western Central Alps



79.6% of the observed spatial variability of the calibration dataset (53
stations) and 89.4% of the validation dataset (18 stations) was explained

Long-term R-factor map

Meusburger et al., 2012

=> Ticino is the region with the highest rainfall erosivity followed
by elevated stations in the Central Alps

Method and dataset


Calulation of R: R= sum of kinetic energy of erosive events (E) x max. 30min
intensity (I30)



Erosive event
i) the cumulative rainfall of an event should be greater than 12.7mm, or
ii) cumulative rainfall of an event should be greater than 6.35mm in 15min
(here 8.47mm/20min)
iii) two consecutive events are separated if the cumulative rainfall in a
period of 6h is greater than 1.27mm.



Snowfall was considered using a 0° temperature threshold (hourly time
step)



Programming language C



The applied approaches are not new but the dataset is unique and enables
=>spatial and temporal evaluation!

Thanks!

Thanks to FOEN,
JRC!
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