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Review article

Splash drift on light sandy soils: a field experiment

Dirk GOOSSENSa,b*, Jean POESENb,d, Jens GROSSc, Wim SPAANa

a Erosion and Soil and Water Conservation Group, Wageningen Agricultural University, Nieuwe Kanaal 11, 
NL-6709 PA Wageningen, The Netherlands

b Laboratory for Experimental Geomorphology, Katholieke Universiteit Leuven, Redingenstraat 16 bis, B-3000 Leuven, Belgium
c Institute of Soil Technology, Friedrich-Missler-Strasse 46-50, D-28211 Bremen, Germany

d Fund for Scientific Research, Flanders, Belgium

(Received 9 June 1999; revised 10 January 2000; accepted 3 February 2000)

Abstract – Vertical splash drift profiles and horizontal splash drift amounts were measured during a very wet week on a
7.5 ha agricultural field in Grönheim, Germany. Splash was measured on 45 plots distributed all over the field, at seven
(or eight) heights above the surface. The data show that the vertical splash drift profile is best described by a power
function of the form G = a⋅zb (or, alternatively, G = c⋅zb − 1), where G is the total mass of sediment splashed up to a
height z and a, b and c are empirical parameters. The decrease of G with height z is highly variable within the field,
even for one and the same rain shower. Also, the total horizontal splash drift amounts show significant differences with-
in the field. There is no clear relationship between these splash characteristics on the one hand and the topographic posi-
tion or the properties of the topsoil on the other. It is suggested that spatial variations in rainfall during the rain events
are the major cause of the differences in splash drift over the field. Total horizontal splash flux is fairly well predicted
by a theoretical splash transport model developed earlier by the second author. Due to the effect of the wind (causing
oblique rainfall and an extra-displacement of the soil particles in the downwind direction) the observed fluxes are some-
what higher than the predicted ones, but both are of the same order. The difference indicates the significance of the
inclination of the rain with respect to the process of hydraulic splash.

splash / splash drift / wind

Résumé – Déplacement par éclaboussures sur sols sablonneux légers : étude au champ. Des profils verticaux et des
flux horizontaux de déplacements par éclaboussures ont été mesurés pendant une semaine pluvieuse sur 7,5 ha de
champs agricoles à Grönheim, Allemagne. Les mesures ont été faites sur 45 sites répartis sur tout le champ, à sept ou
huit hauteurs au-dessus du sol. Les données montrent que le profil vertical du déplacement par éclaboussures est bien
décrit par une fonction de la forme G = a·zb (ou G = c·zb – 1), dans laquelle G est la masse totale de sédiments éclabous-
sés à une hauteur z et a, b et c sont des paramètres empiriques. La diminution de G avec la hauteur z varie considérable-
ment dans le champ, y compris pour une même averse. Aussi, le flux total du déplacement horizontal par éclaboussures
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1. Introduction

In various studies, splash erosion of topsoils has
received considerable attention [10, 18, 21, 25].
With respect to sediment transport by raindrop
splash, data on detached masses as well as on later-
al particle transport (under vertical rain, i.e., with-
out wind) are available [20, 28]. However, little is
known about the vertical displacement distances of
sediment by raindrop splash and about the trans-
port of the grains by wind-driven rain. De Ploey
[5] and Jungerius et al. [12], studying wind erosion
on sand dunes during rainy periods in Belgium and
The Netherlands, already pointed to the importance
of raindrop impact as a major mechanism bringing
sediment into the airflow. Rutin [23] termed the
combined effect of raindrop detachment and sedi-
ment transport by wind ‘splash drift’. In this study,
the term ‘splash drift’ is used to indicate wind
transport of sediment particles that have been
detached by wind-driven rain.

Quantitative data about splash drift are scarce.
Moeyersons [14] measured splash-saltation fluxes
under oblique rain. Gabriëls et al. [8] measured
horizontal splash drift distances in a wind tunnel
equipped with a rainfall simulator. In the field, de
Lima et al. [4] and van Dijk et al. [31] used salti-
phones to measure sediment transport under differ-
ent rain intensities. Their data, however, did not
provide information regarding the vertical distribu-
tion of the transported sediment nor about the total
sediment flux in the downwind direction. No infor-
mation is available of the effect of local field para-
meters such as topography, or the sedimentological

characteristics of the topsoil, on the splash drift
and the splash drift profile.

Despite  the small number of splash drift studies,
aeolian splash drift is a process that occurs during
nearly every rain storm. It causes a significant net
displacement of matter and is thus important with
respect to the long-term soil erosion in a field,
especially in areas where wind direction is fairly
constant. On the other hand, and probably even
more important, splash drift is a major mechanism
for moving soil-borne contaminants (pathogens,
dioxins, radionuclides, etc.) to plants, or for the
exchange of these or other contaminants between
the plants [7, 27]. It thus plays a very important
role in the spreading of plant diseases within a
field, or even between adjacent fields. Aeolian
splash drift thus deserves considerable attention,
both from a sedimentological and a phytopatholog-
ical point of view.

Although the initiation of aeolian sand erosion is
caused by aerodynamic lift due to vertical pressure
differences near the soil surface, the erosion
process becomes rapidly dominated by the bom-
bardment of the top layer by impacting sand grains
[2]. The impact process, which has been termed
(aeolian) splash [29], shows similarities with the
hydraulic splash caused by impacting raindrops
although the energy balance differs greatly
between these processes. In general, dry aeolian
splash is a much more elastic process than
hydraulic splash. The transfer of energy from the
impacting material (grains or drops) to the soil sur-
face is of the order of 40% for aeolian splash [34]
but is 80–95% for impacting raindrops [9, 15, 30].
The kinetic energy of impacting raindrops is much

présente-t-il des différences significatives au sein du champ. Ces variations spatiales ne s’expliquent pas par des diffé-
rences dans la position topographique ni par les propriétés de la couche arable du sol, mais résultent très probablement
des variations spatiales dans les précipitations (spécialement l’intensité de pluie) au cours des averses. Le flux total
horizontal est assez bien prédit par un modèle théorique de transport par éclaboussures, développé précédemment par le
second auteur. À cause des effets du vent, qui provoque une pluie en oblique et un déplacement supplémentaire des par-
ticules du sol dans le sens du vent, les flux observés sont un peu plus élevés que ceux prédits, mais restent du même
ordre. La différence entre les deux flux donne une indication de l’importance de l’inclinaison de la pluie en relation
avec le processus d’éclaboussure par l’eau.

déplacement par éclaboussure / vent / transport de sédiment
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larger than that of impacting sand grains, however,
and the relative importance (with respect to sedi-
ment transport) of both processes in areas suscepti-
ble to wind erosion is currently unknown. Also
unknown is the vertical evolution of the splash
drift, i.e., the vertical splash drift profile. Are verti-
cal splash drift profiles similar to vertical aeolian
sediment transport profiles or are they fundamen-
tally different due to the differences in the energy
balance? As quoted above, this information is quite
important with respect to the movement of soil-
borne contaminants to plants and other objects pre-
sent on or near the earth’s surface.

This paper investigates splash drift measured on
an agricultural field in NW Germany during a
rainy week in June 1998. Vertical splash drift pro-
files and horizontal splash drift amounts are calcu-
lated, and relationships between the static proper-
ties of the soil surface (topography, grain size,
cohesive fraction, organic matter) and the amount
of horizontal splash drift are investigated.

2. The study area

The splash drift experiment was carried out on
an agricultural field in Grönheim, Lower Saxony,

Germany (Fig. 1). The field is located about 14 km
west of the town of Cloppenburg and has a size of
approximately 320 × 230 m (area: 7.55 ha). The
landscape in this part of Germany is predominantly
flat, with a slightly undulating microtopography
(slopes usually < 2%).

Figure 2A is a topographical map of the test
field. The northern and southern part of the field are
rather flat, with differences in height of the order of
a few decimetres. A small valley (depth of incision:
approximately 1.5 m) occurs in the W corner of the
field, and another depression (of the same depth) in
the E corner. In general, the test field is situated at
an absolute height of approximately 34 m.

Characteristics of the topsoil in the test field
(upper 5 cm) are given in the Figures 2B−D and
also in Figure 3. The topsoil is predominantly
sandy, with a considerable amount of silt and clay
at several locations. In the USDA textural classifi-
cation it belongs to the classes ‘sand loam’ and
‘loam sand’. The sand itself is very fine (median
diameter around 125 µm) and well sorted. It is
mainly of glacial origin. In the SW part of the
field, and particularly in the SW corner, very small
rock fragments 2−5 mm in size occur in the sand.
Their cover percentage is smaller than 1%. Large
boulders of erratic granite are found all over the
field, but most of them have been removed from
the land by the farmers.

The proportion of silt and clay is considerable in
the NW part of the test area (Fig. 2C). In the SE
part, the sand is better sorted and the silt + clay
fraction is less than 20%. The sand is predominant-
ly composed of quartz, with some enrichment of
ferruginous minerals.

The organic matter content is relatively high,
with large differences within the test field
(Fig. 2D). Highest values are observed in the SW,
whereas in the NE the topsoil contains less organic
matter.

Annual average rainfall at Grönheim is 750 mm.
There are no specially dry or wet periods in the
year, although the wettest months are normally in
summer (July, August). Short, heavy rain storms
may occur at any time in the year, but May, June
and July are very typical for these events. During
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Figure 1.Situation of the Grönheim site.
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such storms, the wind usually blows from the SW,
W or NW.

3. Instrumentation and methodology

Forty-five locations, more or less uniformly dis-
tributed over the test field, were selected from the

topographical map. Their position is indicated in
Figure 2A. In each plot, a vertical mast containing
a set of 7 (or 8) sediment catchers was erected
(Fig. 4). The catchers were originally installed to
measure dry aeolian sand transport over the test
field, but since in the test period only splash ero-
sion occurred, they provided an excellent opportu-
nity to study the horizontal splash drift.

Figure 2. Characteristics of the test field:
A) Topographical map with an indication
of the 45 test plots; B) median particle
diameter D50; C) mass percentage of the
silt+clay fraction; D) mass percentage of
organic matter.
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Thirty-three masts had a length of 140 cm,
whereas the 12 remaining masts were 240 cm long.
All masts were positioned in a vertical plastic
cylinder driven 40 cm deep in the ground. The
catchers consisted of a 9.4 cm long, horizontal
plastic bottle 4.8 cm in diameter, with a horizontal
inlet and a horizontal outlet made of glass (inner
diameter: 0.75 cm). A technical scheme is shown
in Figure 5. The catcher is known as the Modified
Wilson And Cooke Catcher (or MWAC), and was
first described by Wilson and Cooke in 1980 [35].
Sediment transported by splash drift enters the
inlet and settles in the tube or in the bottle; due to
the pressure drop inside the bottle only clean air is
evacuated via the outlet. By cleaning the exterior
of the bottle and the tubes, the horizontal splash
drift flux through the inlet tube can be determined
provided the orifice of the tube is perpendicular to
the wind. This is accomplished by adding a wind
vane to the mast (Fig. 4) and allowing the mast to
rotate freely in the plastic cylinder.

The MWACs were installed at the following
heights above the soil surface (values refer to the
centre of the inlet tubes): 5, 12, 19, 26, 45, 70, and

100 cm. An extra MWAC was attached to the 
240-cm masts at a height of 200 cm. After the
experiment it appeared that hardly any sediment
had been collected by these 200-cm MWACs.

A
gr

ic
ul

tu
re

 a
nd

 E
nv

iro
nm

en
t

Figure 3. Typical grain-size distribution curve of the
Grönheim topsoil.

Figure 4.Mast with the MWAC catchers.

Figure 5. Technical scheme of the MWAC sediment catcher.
All dimensions are in mm.
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Results presented later in this paper therefore refer
to the splash drift up to 100 cm above the soil sur-
face, and no distinction was made between the
140-cm masts and the 240-cm masts in Figure 2A.

The sediment caught by each MWAC was
weighed on a Mettler balance (accuracy: 0.001 g)
after the catchers (and the sediment) had been
dried at 110 °C. Horizontal splash drift near the
inlet of each MWAC collector was then calculated
by dividing the sediment amounts through the inlet
size of the catchers.

Wind (speed and direction) and rainfall were
measured from a small meteorological station
located in the SE part of the test field (see
Fig. 2A). Wind data were obtained as 10-min aver-
ages whereas rainfall was measured hourly. Wind
speed was recorded at a height of 2 m, wind direc-
tion at 10 m. The inlet of the rain gauge was at 1 m
above ground-level.

During the experiment, small (< 20 cm) maize
plants sown in rows about 80 cm apart were pre-
sent in the field. Near the splash plots the crops

had been locally removed two weeks earlier; the
influence of the maize on the splash drift was,
therefore, very small, and it is reasonable to
assume that it did not have any substantial effect
on the splash drift results presented in this paper.

4. Meteorology

Measurements were made during a very wet
week (total rainfall amount: 77.0 mm) in June
1998. The plots were installed on 3 June (around
noon) and taken from the field on 11 June (also
around noon). Figure 6 shows that seven rain
events occurred during the experiment. For each
event, the 10-min wind data (and the rain data) are
shown in detail in the upper part of the figure.
Most rain fell during three events on 5 and 6 June,
with a maximum hourly average of 8.8, 6.7 and
17.9 mm, respectively. Highest intensity was
reached during the last event, which lasted for
approximately 10 min only. Maximum rainfall

Figure 6.Wind and rain characteristics during the 8-day experiment.
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intensity during the experiment was therefore of
the order of about 100 mm⋅h–1, based on 10-min
intervals. During the peaks of the two events on 
6 June, wind speed was rather high (> 10 m⋅s–1; see
Fig. 6), with the wind blowing from the NW. The
event on 5 June was less turbulent, with wind
speeds below 5 m⋅s–1. The other four events were
of minor importance, with rain values of less than
10 mm and intensities below 3 mm⋅h–1.

With respect to the splash drift, it is particularly
the 10-min event around 21 h on 6 June that is
important, and to a lesser extent, the secondary
event around 10.30 h on 6 June.

5. Results and discussion

To obtain a general idea of the vertical profile of
the horizontal splash drift and its variation over the
test field, we first calculated the average profile by
averaging, for each height, the amounts of horizon-
tal splash drift that were measured by the 45 plots.
Figure 7 shows the profile up to a height of 100 cm
(recall that no sediment was caught by the MWACs
at 200 cm). The sharp decrease (as a function of
height) of the horizontal splash drift is prominent,
but the spread in the data is large, indicating large
differences (up to 37 times) between the plots.
Average maximum splash drift height is almost
80 cm, but again there are differences between the
plots. At several plots, slightly negative splash val-

ues were measured at the highest levels due to
sampling problems. In general, the accuracy of the
measurements is around ± 0.05 g⋅cm–2 (see Fig. 7).

To investigate the large variation in splash drift
between the plots, we first characterise the splash
drift profile by means of two parameters: the total
horizontal splash drift for the whole plot, and the
rate of decrease of the splash drift with height.

In the literature, very little information is pro-
vided with respect to the splash drift profile. It is
usually assumed that the splash profile is best
described by an exponential function:

G = a⋅ebz (1)

where G is the total mass of sediment splashed up
to a height z and a and b are empirical parameters
[7, 27]. However, statistical analysis of the
Grönheim data revealed that they are much better
described by a power function of the form:

G = a⋅zb (2)

than by an exponential function. Not only is the
correlation much higher when using the power
function (42 out of the 45 plots), but a power func-
tion is more logical since many aeolian sediment
concentration and transport profiles are also best
described by power functions [3, 11, 16]. To obvi-
ate problems with slightly negative G-values at
higher levels (as indicated earlier), the splash pro-
file can also be calculated in the form:

G = c⋅zb − 1 (3)
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Figure 7. Average horizontal splash drift profile.
Standard deviation and range of data are also
shown; ( −− ) ± 1σ; (---) max. range.
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where c is another empirical parameter and the
exponent b is equal to the one in the original power
equation (2).

The exponent b describes the rate of splash drift
decrease with height. The other parameter describ-
ing the profile, the total horizontal splash drift for
the whole plot (S), is calculated by integrating the
profile from ground-level to the maximum splash
drift height (h):

= c(b + 1)–1⋅ (h)b+1 + h (p − 1) (4)

where p is the (possible) negative value of G that
might be observed at height h in the fitted splash
profile (due to measuring errors, as mentioned ear-
lier). If there are no negative G-values, p is equal
to zero. S represents the total mass of sediment
passing through a unit length perpendicular to the
wind direction.

Table I shows the parameters S and b for the 45
plots. S varies from less than 5 g⋅cm–1 (plot No. 7)
to more than 49 g⋅cm–1 (plot No. 13), whereas b
varies from −0.021 (plot No. 7) to −0.185 (plot
No. 20).

The large spread in splash drift characteristics
between the plots can be caused by differences in
the properties of the topsoil, by spatial differences
in the meteorological parameters (rain and wind)
during the experiment, by the topographical posi-
tion of the plots, or by a combination of two or
more of these factors. Topography may affect the
magnitude of splash drift because it has a consider-
able effect on the speed of the wind near the surface
(resulting in higher (or lower) horizontal splash drift
compared to flat terrain) and also because it affects
the angle of impact of the raindrops relative to the
soil surface. Between 3 and 11 June 1998, wind
direction during the heavy splash drift events was
NW to W (Fig. 6). As can be seen in Figure 2A, 
surface winds (in the splash zone) during these
events should have been highest on the upper part
of the northern slope of the valley (for NW winds)
and, to a lesser extent, in the valley head and on the
upper part of the southern valley slope (for W
winds). Looking at the splash drift amounts in Table
I, we observe that the highest drifts (S > 30 g⋅cm–2)
almost exclusively occur on the plateaus (plots 
No. 13, 19, 20, 23, 24, 40) or near plateau borders
(plot No. 27). All windward slopes are charac-
terised by low splash drift amounts (Tab. I), except

S = c⋅zb – 1 + p dz
0

h

Table I. Total horizontal splash drift (S) and rate of vertical decrease of splash drift (b) for the 45 plots (R2 is the coeffi-
cient of determination).

Plot S b R2 Plot S b R2 Plot S b R2

No. (g·cm–1) No. (g·cm–1) No. (g·cm–1)

1 19.959 –0.083 0.960 16 15.125 –0.064 0.904 31 24.950 –0.102 0.731
2 12.195 –0.052 0.870 17 11.041 –0.047 0.699 32 14.064 –0.059 0.912
3 14.709 –0.064 0.845 18 16.366 –0.069 0.671 33 13.314 –0.056 0.937
4 12.316 –0.053 0.750 19 48.582 –0.181 0.852 34 24.677 –0.099 0.819
5 22.591 –0.094 0.970 20 45.643 –0.185 0.819 35 23.445 –0.098 0.901
6 18.500 –0.077 0.801 21 11.839 –0.050 0.472 36 6.239 –0.027 0.904
7 4.825 –0.021 0.733 22 20.484 –0.087 0.824 37 12.107 –0.052 0.943
8 7.582 –0.033 0.899 23 31.523 –0.132 0.721 38 15.875 –0.069 0.743
9 25.739 –0.107 0.943 24 47.975 –0.183 0.762 39 11.080 –0.048 0.974

10 14.339 –0.060 0.897 25 9.534 –0.041 0.854 40 33.795 –0.139 0.901
11 8.139 –0.035 0.837 26 17.464 –0.074 0.972 41 20.850 –0.090 0.160
12 22.989 –0.096 0.939 27 48.273 –0.184 0.815 42 18.616 –0.079 0.956
13 49.380 –0.183 0.839 28 22.452 –0.094 0.949 43 8.586 –0.037 0.416
14 12.927 –0.055 0.776 29 6.302 –0.028 0.716 44 20.245 –0.091 0.949
15 10.377 –0.044 0.852 30 47.191 –0.180 0.808 45 8.241 –0.036 0.916

Mean values: total horizontal splash drift (S): 20.277 g⋅cm–1; rate of vertical decrease of splash drift (b): –0.083.
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for the plots No. 27 and 30. The effect of the
impact angle is more difficult to assess since
oblique rains transfer less energy to the soil than
vertical rains, but stimulate the downwind displace-
ment (by splash) of soil particles. If the impact
angle plays a crucial role, then the splash amounts
on the plateau in the southern part of the test field
should have been more or less comparable, which
is clearly not the case (see Tab. I). Topography,
therefore, does not seem to be the crucial factor
explaining the splash drift pattern in Grönheim. It
can further be mentioned that there are no obstacles
in the area W (i.e., upwind) of the test field which
could have affected the wind field (or the sediment
fluxes) during the splash drift events.

To investigate the influence of the topsoil char-
acteristics, three soil parameters were selected:
median grain size (D50), the fraction silt + clay
(i.e., grains < 63 µm), and organic matter content.
Cross-correlations were calculated between these
three soil factors on the one hand and the splash
drift factors S and b on the other hand (Tab. II).
There is no relationship between the topsoil char-
acteristics and the splash drift: for all six combina-
tions investigated, correlation coefficients are very
close to zero. Hence, the spatial differences in
splash drift observed in Grönheim are not related
to differences in the properties of the topsoil.

For topsoils with a dominance of textural porosi-
ty such as the sandy soil in Grönheim, texture (and,
more particularly, grain-size) largely controls the
resistance of the soil material to detachment by
raindrop splash. Poesen [18] showed that well-sort-
ed soils with a median grain-size ranging between
90 and 150 µm have the lowest resistance to splash
erosion (Fig. 8). For a unit rainfall amount they
produce the highest masses of splashed sediment,
and the variation in D50 in the Grönheim field (D50

always between 100 and 154 µm) does not have
any significant impact upon the splash quantities
(see Fig. 8). Because of the dominance of the sand
fraction in the Grönheim soil (usually > 70%; see
Fig. 3) the other parameters (silt + clay content and
organic matter) have little effect on S.

Since neither the topographic position, nor the
topsoil properties explain the differences in splash
drift between the plots, it is reasonable to assume
that the spread in the data must be caused by local
spatial variations in the meteorological parameters,
especially wind and rain. In the Grönheim case, the
effect of the wind is presumably less important
than the effect of the rain. Due to the very high
concentration of raindrops (original rain +
splashed-up droplets) in the splash layer, much of
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Figure 8. Relationship between median grain size (D50) of
loose sediments and their mean resistance (R) to raindrop
detachment (modified from [18]).

Table II. Correlations between sediment properties and splash drift characteristics. All correlation coefficients are close
to zero, indicating no relationship between the parameters.

Splash drift Grain-size Silt + clay Organic matter
D50 (µm) Fraction < 63 µm (%) Content (%)

Total splash drift (g·cm–1) 0.04 –0.07 0.09
Exponent b –0.03 0.05 0.09
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the wind’s energy is transferred to the raindrops.
This causes a significant reduction of wind speed
and (especially) turbulence in the splash zone.
Moreover, most soil particles are transported by
splash droplets with diameters in the range 200−
1000 µm [33]. Such droplets are usually airborne
for less than a second, and they are also too large
to be seriously affected by turbulence [1].
Therefore we consider that local variations in the
characteristics of the wind probably had only a
minor effect on the variations in the splash drift.
The local variation in rainfall might be a more
important parameter, as has already been suggested
by Shaw [26]. Earlier studies [6, 19] have shown
that local variation in rainfall within a field during
one and the same rain shower can be very high,
especially during heavy rains. Since there are no
data available with respect to the spatial variation
of the rainfall characteristics in the Grönheim field,
this assumption cannot be verified for the
Grönheim experiment however.

Although there are difficulties in explaining the
spatial pattern of the splash drift amount, it is pos-
sible to predict fairly accurately the total splash
drift S. In the splash transport model proposed by
Poesen [18] it is shown that:

S = s⋅d (5)

where s is the mass of sediment detached per sur-
face unit (kg⋅m–2) for a given rain period and d is
the mean weighed splash transport distance (m) in
a given direction on a horizontal soil surface. The
mass of sediment s can be calculated from the
equation:

s = (Ek)/R (6)

where Ek is the kinetic energy of the rain (J⋅m–2)
and R is the resistance of the topsoil to detachment
by raindrop impact (J⋅kg–1).

Although no detailed information about the rain-
fall intensity causing the splash drift in Grönheim
is known, an assessment of Ek can be made by: 

Ek = (M⋅v2)/2 (7)

where M is the mass of rain per soil surface unit
(kg⋅m–2) and v is the terminal fall velocity of the
raindrops (m⋅s–1).

During the measuring period, a total of 77.0 mm
rain was recorded. Assuming this rain mass to fall
with a mean terminal fall velocity of 6 m⋅s–1

(which corresponds to the terminal velocity of a
median drop having a diameter of 1.6 mm [13],
which is a typical median value for late spring or
early summer rains in NW Europe) the correspond-
ing kinetic rain energy equals 1 386 J⋅m–2.

When wet, a fine sandy topsoil similar to that in
Grönheim has an R-value of about 170 J⋅kg–1 and d
is approximately 0.14 m [18]. 

Substituting these Ek, R and d-values in the
equations (6) and (5) results in an S-value of
1.123 kg⋅m–1, or 11.2 g⋅cm–1. This value is of the
same order of magnitude as the S-values measured
in the field (average field value: 20 g⋅cm–1; range:
5−49 g⋅cm–1).

The fact that the calculated S-value is somewhat
lower than the observed S-values can be attributed
to three facts:

1) kinetic energy was calculated assuming verti-
cal rain. If, during the rain, wind velocity is differ-
ent from zero (such as in the Grönheim experi-
ment), the resultant terminal fall velocity of the
raindrops will be higher compared to vertical rain
[17];

2) the calculated d-value is for vertical rain too.
Obviously, when the rain is wind-driven, d will be
larger (because of the wind drift of the splashed
particles). However, no experimental data are
presently available to predict d-values for wind-
driven splash;

3) because of the high wind speeds during the
periods of maximum rain, the rainfall amounts
recorded by the rain gauge are an underestimation
of the real rain amounts (see [24] for a more
detailed discussion of this topic).

It can be reasonably assumed that, in the calcu-
lation, both d and Ek have been underestimated
because of the assumption of vertical rain hitting a
horizontal soil surface whereas in the field, the rain
was oblique (since it was wind-driven). This
explains why the S-values measured in the field are
somewhat larger than those calculated from the
model.
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6. Conclusions

The Grönheim experiment showed that the verti-
cal splash drift profile is best described by a power
function of the form G = a⋅zb (or, alternatively,
G = c⋅zb − 1), where G is the total mass of sediment
splashed up to a height z and a, b and c are empiri-
cal parameters. The experiment also showed that,
within a same field, the rate of decrease of G with
height (represented by the exponent b) is highly
variable. Similarly the total horizontal splash drift
S for a plot (i.e., the vertically integrated sediment
mass passing through a unit length perpendicular
to the wind) varies significantly within a field,
even during one and the same rain event. There is
no clear relationship between these spatial varia-
tions and topographic position or the properties of
the topsoil. The spatial variations in splash drift are
presumably caused by spatial variations in the rain-
fall (especially rainfall intensity) during the rain
events. Such spatial differences in rainfall can be
very important, even at very short distances, as has
been shown earlier [6, 19].

The total horizontal splash drift S can be fairly
well predicted using the theoretical splash transport
model developed by Poesen [18]. The measured
splash drift amounts are somewhat higher, but of
the same order of magnitude as the predicted ones.
The main reason for the underestimation of the
splash drift values is that the splash transport
model has been developed for vertical rains where-
as in the Grönheim experiment, the raindrops
impacted obliquely. The numerical difference
between the measured and the predicted splash
drift amounts gives a good indication of the signifi-
cance of the inclination of the rain with respect to
the process of hydraulic splash.
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