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Abstract — The effects of grass strips on runoff interception, sediment trapping and soil loss were studied during two agricultural seasons. Field
studies, conducted on loamy soil susceptible to sealing, allowed the comparison of three situations corresponding to buffer strip widths of 0, 3
and 6 m located at the downslope end of a winter wheat field. In 1997-98 the 6-m grass strips led to an average increase in infiltration of 87%
with a coefficient of variation of 16% in comparison with a situation where no grass strip was present. The 3-m grass strip showed a slightly
lower and more variable efficiency (average: 80%, coefficient of variation: 19% in 97/98). Maximum grass strip infiltrability was estimated at
about 50 mm/h. Grass strips reduced the event mean sediment concentration by a factor of four on average. Sediments deposited in the grass
strip were enriched in sand and coarse silt, whereas exported sediments contained twice as much clay and fine silt as the soil surface horizon.
Net soil loss from the field was decreased by 76% in 96/97 and by 98% in 97/98 for the 6-m grass strip.

runoff / soil loss / grass strip / infiltration capacity / sediment trapping

1. INTRODUCTION

Soil erosion is one of the major causes of soil degradation
in the world and it also has severe off-site consequences [7]. In
Western Europe, on-site short-term effects are not of primary
concern, except if large gullies are formed [1]. However, the
environmental consequences of runoff and sediment transport
to streams and downslope ecosystems are increasingly alerting
local authorities. Besides research on conservation tillage and
cropping systems, there is a need for information on soil loss
control systems such as grass strips and channels, which could
control and reduce the downslope impact of overland flow and
erosion [12, 26, 29]. Grass strips (GS) consist of bands of either
planted or indigenous vegetation situated downslope of crop-
land or animal production facilities in order to reduce the export
of nutrients, sediment and other pollutants from agricultural
areas [9]. The infiltration capacity of grassland and pasture is
generally much higher than that of arable land [23], and numer-
ous experiments have shown the efficiency of grass strips for
runoff re-infiltration [2, 3, 9, 17-25, 28, 30]. Only when grass
strips are very narrow (0.5 to 1 m) is their efficiency very lim-
ited [16, 20]. Runoff infiltration efficiency generally ranges
between 30% and 70% with an annual variability lower than
the event variability. Efficiency generally increases with
increasing grass area and decreases with increasing slope gra-
dient, initial moisture content and runoff volume [27]. The
infiltration capacity of pasture may in some cases be reduced
by compaction, water logging, or in the case of concentrated
runoff and subsequent channelling [8, 9]. The efficiency of
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grass strips also depends on the grass species, age, density,
height, and on their management [8, 10, 13, 29]. Several studies
also showed the ability of grass strips to trap sediments, even
for a situation where they have no or little effect on runoff
reduction [20]. Grass strips generally reduce sediment export
by 30% to 100%, and most of the time by more than 90%.

Most of the studies on grass strips were carried out in the
USA: only a few studies have been done in Europe, where run-
off and erosion conditions may differ from those observed in
the USA [23, 29]. Studies that were carried out in the UK on
sandy loam, with artificial and natural vegetation, using small
laboratory flumes with runoff and rainfall simulation, pointed
out the effect of grass species and root density, as well as slope
[10, 13]. Field experiments by Van Dijk et al. [29] showed the
effectiveness of pasture and young grass in reducing sediment
discharge from upstream runoff on loamy soils. However, these
experiments involved only runoff from a water reservoir which
was applied to very narrow plots. Thus, the interaction between
the cultivated field and the grass strip and the rainfall impact
effect was not taken into account in these studies. There is there-
fore a need for experiments under natural rainfall and runoff
conditions in the field, allowing a better understanding of the
efficiency of grass strips and of its variability, which was shown
to be very significant [19].

The aim of this work was to study the effect of 3-m and 6-m-
wide grass strips located downslope of winter wheat fields on
silty loamy soils that are sensitive to crusting and erosion [14].
The experiments were carried out in the field under natural rain-
fall conditions during two agricultural seasons. This allowed
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the study of the temporal variability of grass strip efficiency
under various conditions of rainfall amounts and intensity, veg-
etation development and the soil surface state.

2. MATERIALS AND METHODS

2.1. Soil characteristics

The experimental plots are located in the Pays de Caux (Nor-
mandie, France). The soil is a silt loam soil (Typic Hapludalf)
developed on loess formations overlying a chalky limestone
plateau. The soil characteristics are representative of the Euro-
pean loess belt conditions. The topsoil has a high silt content
(more than 60%), a low clay content (10 to 15%) and a low
organic matter content (less than 1.5%). Due to their weak
aggregate stability, the soils of Pays de Caux are particularly
prone to surface sealing [11]. Under raindrop impact, aggregate
breakdown and dispersion decrease both the infiltration capac-
ity and detention storage, and runoff may occur even for low
intensity rainfall [14].

2.2. Experimental procedures

Experimental studies were conducted in the field under nat-
ural rainfall, on eight plots during the agricultural season 1996/
1997 and on eleven plots in 1997/1998. Ray-grass strips of 3 m
and 6 m width, corresponding to standard sowing equipment
width, were sowed downslope of a 54-m-long winter wheat
field. The grass sowing direction was perpendicular to both the
main slope and the wheat sowing direction. Two types of plots
were installed: (i) two large 8-m-wide by 60-m-long plots (one
with a 6-m-wide grass strip and one control plot without a grass
strip) and (ii) nine small 2-m-wide by 60-m-long plots (three
for each treatment: control, 3-m and 6-m-wide grass strips).
The large plots were equipped with continuous runoff meas-
urement devices (3.2 1 tipping buckets, corresponding to a res-
olution of 0.007 mm of runoff for the plot) and a sediment sam-
pler (which sampled runoff and sediment at fixed time
intervals). The high temporal resolution for runoff and soil loss
measurements (less than 10 s resolution for 30 mm/h of runoff)
allowed the study of the temporal variability of grass strip effi-
ciency during rainfall events, but without replicates. The small
plots were equipped with collector tanks so that total runoff and
sediment measurements could be made on the rainfall event
timescale (collector tanks). These small plots allowed replica-
tions and control of the measurements from the large plots with
a reduced temporal resolution, but at the same time without
being dependent on electronic devices (Fig. 1). All plots were
located between wheel tracks, allowing the farmer to operate
regular farming operations in the field. The slope gradient of
the plots ranged from 3 to 5.8% (Tab. I). Figure 1 shows the
set of experimental plots during the 97/98 season.

The grass was sown only a few months before the start of
the measurements so that, at the start of the measurements, the
vegetation density was relatively low and the root system was
not completely developed.

During a rainfall event runoff and sediment samples were
collected at regular time intervals on the large plots, while an
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Figure 1. Schematic diagram of experimental field plots (97/98). All
plots were bounded.

average sample for a given event was taken on the 2-m-wide
plots. Sometimes a single value for two or more successive
events occurring on the same day was obtained, so that the
amount of data for the small plots was less than the total number
of events. A grain size analysis was performed on samples col-
lected during the first event that produced runoff downstream
of the grass strips after a pesticide treatment performed on the
27 of February 98. The apparent fragment size distribution was
measured by sieving the samples gently at 50 um and four frac-
tions < 50 pm were determined using a sedimentation column
(0-2,2-10, 10-20 and 20-50 um). Elementary particle size dis-
tribution was determined after dispersion with Na resin and
24 h of stirring.

Soil surface conditions (crusting stage development, rough-
ness and vegetation cover) were monitored after each rainfall
event during the two seasons, using the method and typology
described by Auzet et al. and Le Bissonnais et al. [1, 15]. It dis-
tinguishes between four crusting stages: FO: initial fragmentary
structure, all particles are clearly distinguishable, F11: altered
fragmentary state with structural crusts, F12: transitional: local
appearance of depositional crusts, and F2: continuous state
with depositional crusts.

3. RESULTS AND DISCUSSION

3.1. Rainfall characteristics for the study period

Rainfall was measured using automatic rain gauges with a
0.2 mm rain height resolution and 1 s time resolution for the
recording of the bucket-tipping time. The two observation sea-
sons (October 96 to September 97 and October 97 to September
98) had lower cumulative annual rainfall amounts (653 mm and
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Table I. Plot characteristics.

P1-P2 P3 P4 P5-P6 P7-P8 P9-P11 P12-P14 P15 P16 P17-P19
Season 96/97 97/98
Width 2 8 8 2 2 2 2 8 8 2
(m)
Wheat field length 54 54 54 54 54 54 54 54 54 54
(m)
GS length 0 0 6 6 3 3 6 6 0 0
(m)
Runoff monitoring* C F F C C C C F F C
Slope 34 3-5 3-52 3-55 3.5-5.8 3.2-4 324 32-4 324 3.2-4
(%)
Filter strip vegetation Ray-grass

*C: cumulative runoff measured by collector tanks; F: continuous flow measurements.

727 mm, respectively) than the mean over the last 25 years for
the area (831 mm). Monthly rainfall amounts were highly var-
iable, with very dry (3 to 10 mm in January, March and Sep-
tember 97 and in February and May 98) and very wet months
(90 to 150 mm in November 96, May, June and December 97
and in April and September 98). During the study period data
covering more than 100 rainfall events were collected. In total,
36 events exceeding 5 mm of rain were recorded. These rainfall
events were characterised by alow mean rainfall intensity (66%
of the rainfall events had a mean intensity < 5 mm/h and only
20% a mean intensity > 10 mm/h). However, rainfall events
often included short periods (a few minutes) with high intensity
rainfall (> 20 mm/h). The 10 days Antecedent Rainfall Index
(ARI) was calculated for each of these events (Eq. (1)).
10

Py
ARI = Z -
i=1
with P; : rain of day i before the event.
Ca. 1/3 of the events had an ARI > 12 mm, and ca. 1/3 of
the events had an ARI < 6 mm.

6]

3.2. Runoff from control plots (no grass strip)

Runoff was measured for each rainfall event occurring
between November and June of each season. Runoff data for
42 and 45 events on the control plots (no grass strip) are avail-
able for the two seasons, respectively. Runoff represented 29.1
and 56.6 mm, respectively, corresponding to mean runoff coef-
ficients (the ratio of runoff volumes to rainfall volumes for the
corresponding rainfall events) of 10% and 19%. The difference
in runoff amount between the two seasons is due to higher rain-
fall amounts and intensities in 97/98, leading to more widely
developed crusts on the field. The highest event runoff coeffi-
cients were ca. 80% and were observed during December 97
and January 98 rainfall events. During a heavy rainfall in June
97 the runoff coefficient was only ca. 40%, due to a fully devel-
oped vegetation cover of winter wheat. Measurements of runoff
volumes on the 8-m and 2-m-wide plots were in good agree-
ment:

Reom = 1.01 X Rp g (n = 37; R? = 0.98) )

with Re_p,: runoff volume measured in collector tanks on 2-m-
wide plots; Rg_g,: runoff volume on 8-m-wide plots as calcu-
lated from the tipping bucket measurements; n: number of
observations with measurements available for both types of
plots.

Four groups of runoff events may be distinguished for the
analysis of rainfall-runoff relationships, by taking into account
the soil surface conditions (crusting stage development) and
vegetation cover [15]:

@ Soil surface condition F11 (structural crust);

@ Soil surface condition F12 (intermediate structural/sedi-
mentary crust);

® Soil surface condition F2 (sedimentary crust) with vegeta-
tion cover < 40%;

@ Soil surface condition F2 with vegetation cover > 40%.

Mean runoff coefficients increase with increasing crust
development (from less than 1% for group 1 to more than 30%
for group 3) and then decrease to about 10% with vegetation
cover development (group 4). These observations confirm the
strong effect of soil surface conditions on runoff generation on
cultivated fields on loamy soils as reported in earlier studies [1,
12, 14].

3.3. Effect of 6-m grass strips on runoff on the seasonal
scale

Runoff was significantly reduced downstream of the 6-m grass
strip: only 28 and 27 runoff events were recorded downstream
of the 6-m grass strip for the two observation seasons, respec-
tively, compared with 42 and 45 runoff records upstream of the
6-m grass strip. The total runoff amount was reduced by 63%
(to 10.7 mm) and 84% (t0 9.2 mm) by the 6-m-wide grass strip
for the two observation seasons, corresponding to a runoff coef-
ficient (calculated for the rainfall events during the period of
measurement) of 3.7% and 3%, respectively. The slow devel-
opment of the grass strip during the first season, due to late sow-
ing in autumn, explains its somewhat lower efficiency. Overall,
runoff was reduced by 77% over the two seasons. However, a
high inter-event efficiency variability in grass strip efficiency,
ranging from 7% to 100% (coefficient of variation), was observed,
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Figure 2. Infiltration into the 6-m grass strip as a function of runoff
entering the grass strip. The 1:1 line corresponds to an efficiency of
100% of the grass strip. The slope of the linear regression gives the
mean 6-m grass strip efficiency for runoff reduction.

which can be related to rainfall characteristics, soil moisture and
surface conditions.

When the runoff coefficient downstream of the grass strip
is calculated for the various rainfall events, the four groups of
events defined previously for the control plot can no longer be
distinguished. This indicates a significant variability in grass
strip efficiency, which masks the differences that exist in the
relationship between total runoff and total rainfall for different
runoff event types. This variability becomes less marked when
the winter wheat is well established on the field. Overall, the
efficiency of the grass strip decreased with increasing rainfall
amount and 100% efficiency was never observed when rainfall
events exceeded 12 mm. Two periods showed alow efficiency:
February 97 and June 97. In February 97 the grass was not well
developed due to late sowing. In June 97, the low efficiency
was related to the high intensity of the rainfall. Infiltration in
the grass strip is generally well related to the runoff amount
entering the grass strip (Fig. 2). A statistical model using linear
regression allows the prediction of runoff (V,) using rainfall
amount (P.) and the Antecedent Rainfall Index (ARI) as input
parameters (Eq. (3)):

V,=-161.9+34P_.+ 13.7 ARL 3)

This model explains 50% of runoff variability from the grass
strip plot (downstream of the grass strip). A linear regression
including antecedent rainfall gives a better description of runoff
leaving than of runoff entering the grass strip (estimated as the
runoff amount measured on the control plot), whereas a model
based on rainfall amount only gives a better description of run-
off entering than of runoff leaving the grass strip. This illus-
trates the influence of initial moisture conditions on grass strip
efficiency [3, 27].

3.4. Temporal variability of 6-m grass strip efficiency
and infiltration capacity: examples from two
events

The 6-m grass strip efficiency was at its lowest for the event
of June 8, 1997. Rainfall amount was moderate for this event
(6.4 mm), but rainfall intensity was high with a mean intensity

Rainfall intensity — Runoff upstream grass strip
Runoff' downstream grass strip — Infiltration into grass strip
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Figure 3. Rainfall intensity, runoff entering and leaving the 6-m
grass strip and calculated grass strip infiltration capacity for the event
of June 8, 1997.

of 5.3 mm/h and 6 min maximum intensity of 28 mm/h. Two
peaks of rainfall can be seen in Figure 3 with instantaneous rain-
fall intensity reaching 40 mm/h and 100 mm/h, respectively. In
addition, the ARI was 22.6 mm and the surface showed a sed-
imentary crust. The runoff coefficient was relatively low
upstream of the grass strip (13.3%) because the winter wheat
cover was well developed at this date. Nevertheless, the grass
strip efficiency for runoff reduction was very low (7.3%). This
result is due to the second rainfall peak during which the runoff
plus the rainfall rate exceeded the infiltration capacity of the
grass strip.

The equivalent grass strip infiltration capacity was calcu-
lated, assuming a runoff velocity of 0.15 m/s in the winter wheat
field and of 0.10 m/s in the grass strip. The estimate of the runoff
velocity in the field is based on previous field runoff velocity
measurements under similar conditions [6]. The runoff velocity
within the grass strip could be estimated from the delay between
runoff peaks measured on the control plot (no grass strip) and
the plot with a 6-m grass strip, which was ca. 1 min on average
(for the runoff velocity in the grass strip). The maximum infil-
tration capacity at a given instant t (Inf. ., )) was then calcu-
lated by taking the maximum value calculated using the fol-
lowing equation:

Inf.(t) = (Int.t + Int.t_lmin)/Z + Runofft_l min(C) ~ Rlanfft(Gs)(4)

with Inf. ) = the infiltration rate at time t, Int.; = the rainfall
intensity at time t, Runoff_; i;c) = the cumulative Runoff
from the control plot at time t-1, the cumulative Runoffgg) =
the runoff from the grass strip plot at time t.

The calculated maximum infiltration capacity ranges between
50 and 60 mm/h.

During the event on December 25, 1997 totalling 3.8 mm of
rainfall and a mean intensity of 1.3 mm/h, the runoff coefficient
on the control plot was, on the contrary, very high (69.3%).
84.5% of the runoff infiltrated on the grass strip, resulting in a
runoff coefficient of only 10.7% for the grass strip plot (Fig. 4).
For this event, antecedent rainfall was high (ARI = 12.1 mm)
and the field was bare and crusted. Peak runoff plus the rainfall
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Figure 4. Rainfall intensity, runoff entering and leaving the 6-m
grass strip and calculated grass strip infiltration capacity for the event
of December 25, 1997.

rate was 56 mm/h, thus close to the estimated maximum poten-
tial infiltration capacity of the grass strip. The maximum runoff
rate below the grass strip was only 3.4 mm/h, which means that
runoff used almost the entire surface for re-infiltration.

The same range of values for the maximum infiltration
capacity of the grass strip was obtained for other events under
wet conditions. However, runoff could be observed below the
grass strip for lower upstream runoff and rainfall intensities.
This is probably due to the existence of concentrated runoff
pathways in the grass strip. Consequently, only a part of the
grass strip is used for infiltration of incoming runoff water,
especially during low-intensity events [4, 8]. In addition, local
infiltration capacity along preferential runoff pathways across
the grass strip may be lower than the global average infiltration
capacity, because of the presence of sediment deposits. From
our data, it is difficult to say to what extent the variability of
infiltration capacity within the strip and/or variations in the
strip area effectively used for infiltration contribute to this var-
iability. An estimated 50 mm/h maximal infiltration can be used
as areference value for modelling infiltration in grass strips for
high rainfall events under wet conditions, but this value over-
estimates infiltration for minor events during which only part
of the grass strip is used for runoff re-infiltration.

3.5. Effect of grass strip width on runoff

The above results were obtained by comparing runoff from
the control plot without a grass strip with runoff from a plot with
a 6-m-wide grass strip. Measurements on the small runoff plots
with a 3-m-wide grass strip showed a lower efficiency for run-
off reduction compared with the 6-m-wide strip. During the
first season of measurement, the overall efficiency of the 3-m
grass strip was 60% against 86% for the 6-m-wide strip. For
the second season, efficiency was 73% for the 3-m grass strips
against 80% for the 6-m grass strips. More interesting is the fact
that the coefficient of variation of the efficiency between rep-
licates is lower for the 6-m than it is for the 3-m-wide grass strip
(27% vs.46%). Thus, although the benefit of a larger grass strip
seems to be relatively limited at first glance, it may be more
secure in the long term.
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(bars indicate the measurement error of rainfall intensity: + 2 mm/h).
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Figure 6. Effect of the 6-m grass strip on runoff and sediment
dynamics for the 25 December 97 event.

3.6. Effect of 6-m grass strips on sediment
concentration in runoff

Mean event sediment concentrations in the runoff from the
wheat field ranged from 0.9 to 23.8 g/1. Overall, there is no cor-
relation between sediment concentration and runoff discharge,
although the highest sediment concentrations were observed
for the highest runoff discharges. Sediment concentration is
generally related to maximum 6-min rainfall intensity, partic-
ularly for small rainfall events < 5 mm (Fig. 5) but not with
mean rainfall intensity, which is not a good characterisation of
the erosivity of the rain.

The analysis of the sediment concentration variability dur-
ing arainfall event shows the effect of rainfall and runoff inten-
sities on the instantaneous sediment concentration (Fig. 6).
However, no significant relation exists between rainfall inten-
sity, runoff rate and sediment concentration for the whole
observation period. This is mainly due to the effect of vegeta-
tion cover. The development of the winter wheat led to a general
decrease in sediment concentration (for similar rainfall inten-
sities and runoff rates) between October and late spring when
a full vegetation cover became established.

Mean event sediment concentration in the runoff down-
stream of the grass strip ranged from 0.07 to 5.9 g/l during the
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two seasons (6-m grass strip). Mean event sediment concentra-
tion was generally reduced to a quarter or less downstream of
the grass strip. The effect of the grass strip slightly increased
with time during the growing season, probably due to grass
development. This result is not in agreement with experiments
conducted under rainfall simulation that showed a decrease in
the efficiency of grass strips with time [5, 29]. This difference
could be due to the relatively short time lapse between the rain-
fall simulation experiments, leading to higher initial moisture
contents and therefore lower infiltration capacities in consec-
utive experiments.

The event of December 25, 1997 is representative of the var-
iable reduction of the sediment concentration by the grass strip
(Fig. 6). Grass strip efficiency for sediment trapping is reduced
at high runoff rates (12.3 g/l downstream of the grass strip
against 34.6 g/l on the control plot for the runoff peak) com-
pared with low runoff rates (0.5 g/l downstream of the grass
strip against 11.6 g/l on the control plot at the end of the event).
Van Dijk et al. [29] proposed a linear relationship between
upstream and downstream grass strip sediment concentration

(Eq. 5)):
Cdown = a'Cupb'L (%)

with L = grass strip width, and a and b adjusted parameters.

The slope of this relationship is a function of grass strip
width. The calculated slope from the optimised parameters
given by these authors for a 6-m-wide grass strip with young
grass is 0.234. This parameter can be compared with the slope
of the relationship between upstream and downstream grass
strip sediment concentration for our data which is 0.236 with
n = 39 natural rainfall events during two seasons. This experi-
mental value is remarkably similar to the predicted value. How-
ever, the coefficient of determination is quite low (R2 =0.39),
indicating that other factors than upstream sediment concen-
tration and grass strip width (such as rainfall characteristics,
soil moisture and surface conditions) influence its efficiency
for sediment trapping.

3.7. Selectivity of sediment transport and trapping

Transported sediment size (apparent grain size distribution)
and elementary particle size (elementary grain size distribution
after dispersion) were analysed for the samples taken in the first
runoff event after pesticide treatment on February 27, 1998 in
order to assess the selectivity of erosion and sediment trapping
in the grass strip (Tab. II). A sample of the soil surface horizon
was also analysed as a reference. All apparent size classes con-
tain clay. Overall, 75% of the clay fraction is aggregated and
transported within coarser particle classes.

The analysis of the sediments collected on the control plot
shows that the erosion process is slightly selective, with an
enrichment of the < 20 um apparent particles in the sediments
compared with the apparent grain size distribution of the sur-
face soil.

Sediment trapping by the grass strip was more selective than
erosion, resulting in a doubling of the apparent clay and silt
fraction in the sediment leaving the grass strip as compared with
the sediments entering the grass strip. This selectivity of sedi-

Table II. Apparent and elementary grain size distribution of the sur-
face horizon and of the sediments entering and leaving the 6-m grass
strip for the event of March 4, 1998.

Grain size classes (um)

0-2 2-10 10-20 20-50 >50

Apparent grain size distribution (%)

Surface horizon 25 76 81 333 485
Sediments entering grass strip 42 9.6 85 302 475
Sediments leaving grass strip 7.3 188 11.1 22.6 40.2

Elementary grain size distribution (%)
Surface horizon 99 9.1 6.1 378 37.1
Sediments entering grass strip 113 150 98 335 314

Sediments leaving grass strip 226 162 9.0 240 282

Table ITI. Cumulative soil loss during the two seasons with no grass
strip and with the 3-m and 6-m grass strips.

Season Cumulative soil loss
(kg/ha)
No grass strip 3-m grass strip ~ 6-m grass strip
96/97 290 No data 70
97/98 882 169 18

ment transport due to the presence of a grass strip results in an
enrichment in elementary clay and fine silt. Conversely, sedi-
ment trapped in the grass strip contains more coarse silt and
sand.

3.8. Erosion budget

The combination of runoff infiltration and sediment trapping
leads to a large reduction of sediment export downstream of the
grass strip. Soil loss from the field was reduced by 76% and
98% downstream of the 6-m grass strip for the two observation
seasons (Tab. III). Efficiency was higher during the second sea-
son because of a better grass growth and a lower upstream run-
off production. The 3-m grass strip reduced soil loss by 81%.
Soil loss was limited to 70 kg/ha and 18 kg/ha downstream of
the 6-m grass strip, whereas it reached 290 and 880 kg/ha when
no grass strip was sown for the two observation seasons. The
level of reduction observed is very close to that obtained under
rainfall simulation with higher rainfall intensities but smaller
rainfall amounts [5].

4. CONCLUSIONS

The results from these experiments showed that, in the field
situation that was tested, the grass strips were very efficient in
reducing runoff as well as sediment concentration for most
rainfall events.
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A detailed analysis of runoff and sediment concentration
measurements for each rainfall event allowed the explanation
of the mechanisms causing this reduction. First of all, the 6-m-
wide grass strip allowed runoff infiltration with an average effi-
ciency of 80%, ranging from 56% to 100% depending on event
characteristics. The maximum infiltration capacity of the grass
strip was estimated as ca. 50 mm/h. This potential infiltration
capacity is only reached when the grass strip is completely cov-
ered by runoff water. When runoff is concentrated in stream-
lines the actual effective infiltration capacity, and therefore the
efficiency of the grass strip, is much lower. Secondly, grass
strips trap sediments, reducing sediment concentrations by a
factor of four on average. Trapping efficiency decreases with
increasing runoff. Our results on trapping efficiency are in very
good agreement with the relationship proposed by Van Dijk
et al. [29] who carried out experiments with simulated runoff.

The analysis of a limited number of sediment samples sug-
gests that sediment trapping is selective: sediments deposited
within the grass strip contain more sand and coarse silt, whereas
exported sediments contain twice as much clay and fine silt than
the soil surface horizon. Finally, soil loss was reduced by 76%
and 98% for the 96/97 and 97/98 seasons, respectively, with the
6-m-wide grass strip.

This work allowed the assessment of the effect of grass strips
on runoff and sediment losses from arable land under natural
rainfall and runoff conditions, and several mechanisms explain-
ing the temporal variability of grass strip efficiency were iden-
tified. Further investigations are needed to study the durability
of the grass strip efficiency after successive seasons and suc-
cessive runoff and erosion events, that would lead to a high
amount of sediment trapping.
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