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1

Purposes

The main objective of this Short-Term Scientific Mission (STSM) was to learn how to install appropriate
experimental plot stations for natural and simulated rainfall in agricultural lands to determine the
connectivity of sediments and water flow. Furthermore, the purpose was also to gain knowledge of using
portable rainfall simulators, collecting and analyzing runoff and soil loss data. The study areas were
located in the Valencian Community, and in particular, at Les Alcusses and El Teularet research stations
(eastern Spain). The considered cultivations were olive groves and vineyards, respectively. The
supervisor of this STSM was Professor Artemi Cerdà.
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Description of the work carried out

To determine the connectivity of sediments and water flow in agricultural lands, experimental plots were
installed in both olive groves and vineyards. Three different types of experimental plots were established:
i) circular plots delimited by metallic plate (0.25 m2), ii) rectangular plots delimited by metallic plate placed
at the ground level (2 m2) and iii) rectangular lifted up plots placed in metallic tanks (2 m2) (Figure 1).

Figure 1: The three different types of experimental plots installed: 0.25-m2 circular plots (a), 2-m2
rectangular plots at the ground level (b) and 2-m2 rectangular lifted up plots (c).
The installment of these plots required various tools, materials and different installation procedures.
Cheap and commonly available tools were used like hoes, hammers, picks and knives. Metallic plates
and tanks, garden hoses, silicone, rain barrels, gravel, tarpaulins, straw mulch and fabric were the main
materials used for our purposes. Different installation procedures were used according to the type of
experimental plot and are discussed separately in Chapters 2.1, 2.2 and 2.3.

2.1

Circular plots

Among the different types of experimental plots established, those circular were the simplest ones in
terms of installation and labor. As they consisted of metallic rings, already assembled, they only required
the correct placement in the ground. To do that, the border was pounded into the soil and attention was
paid to prevent as much as possible eventual alterations of the soil within the plot. The metalling rings
also had a spout to facilitate the collection of surface runoff. To do that, she spout was placed in
correspondence of the lowest part of the ground surface. These plots were installed in both olive groves
and vineyards. In the olive grove, circular plots were placed along a tractor wheel pathway (bare soil) and
about two meters below it (grass cover). In the vineyards, they were placed in the inter-rows, by testing
also in this case two different soil covers, thus bare soil and straw mulch. This was done to evaluate the
effect of different soil covers on surface runoff and soil loss. At this purpose, a portable rainfall simulator
was used (Figure 2).
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Figure 2: Evaluation of the effect of two different soil covers on surface runoff and soil loss under 1-hr
simulated rainfall event: bare soil (a) and grass cover (b).

The rainfall simulator consisted of an extendible base that supported a single, fixed spray nozzle placed
above the plots. A small pump was used to draw water from a water bladder to the simulator through a
garden hose. An adjustable valve along with a pressure gauge were used to achieve the desired constant
nozzle pressure. The base was constructed of at least four support rods extendable to more than 2 m.
The simulator used a single nozzle to deliver simulated rain over the 0.25-m2 experimental plots. A
tarpaulin was used to wrap the simulator to avoid the wind effect on the spatial distribution of rainfall
drops (Figure 3).

Figure 3: Different perspectives of the rainfall simulator used. The blue tarpaulin used to wrap the
simulator is well visible in fig. 3a and 3b. Fig. 3b represents a view from inside the simulator showing the
nozzle while fig. 3c shows the support rods supporting the base.
Tap water was collected with barrels and each time poured into the bladder. The simulator generated an
average rainfall intensity of about 52 mm per hour for 1 hour. The spout was level with the ground
surface, so the surface runoff and sediments flew directly into graduated cylinders. A plastic bag was
placed over the spout to ensure that only surface runoff, and no rainfall, entered the cylinders. A
calibration was done to ensure the correct rainfall intensity. After calibration, the timer and simulation
started. The time for ponding, runoff and runoff to reach the outlet were recorded. The graduated
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cylinders were used to collect and measure samples of surface runoff and sediment every minute of the
1-hour rainfall experiment. Then, each time, the samples were poured in 1.5-L plastic bottles. Afterwards,
once sediments dropped off, most of the water was dumped and, finally, the remaining sample was dried
to determine the sediment yield.

2.2

Rectangular plots at the ground level

Nineteen 2-m2 rectangular plot borders, constructed of 1-mm metallic plate with 10-cm sides, were
constructed in the two study areas (eleven in the olive grove and nine in the vineyard). These borders
were pounded into the soil approximately 5 cm deep leaving 5 cm above ground to prevent inflow and
outflow of water from the plot. In the olive grove, three plots were established among the olive trees
(Figure 4) and others eight were constructed at the bottom of the field, aside a small cliff (Figure 5).

Figure 4: Rectangular plots built among the olive trees

Figure 5: Rectangular plots built at the bottom of the olive grove, aside a small cliff to facilitate the
placement of barrels to collect surface runoff and sediment
The plots located among the trees had a rectangular metallic spout that served as outlet to convey the
surface runoff and sediment directly into a barrel. On the other hand, the plots located aside the cliff had a
buried drain, constituted of a garden hose, located at the lowest-level and collected to a barrel. Straw
mulch was placed on four of these plots, whereas the others were left bare soil (Figure 6).
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Figure 6: Placement of straw mulch on the rectangular plots.
In the vineyard, eight plots were established aside a small cliff at the bottom of the field, exactly as done
in the olive grove.

2.3

Rectangular lifted up plots

Eight 2-m2 rectangular lifted up plots were built in the two study areas (four per each study area). The
plots consisted in metallic water tanks that were filled with gravel and soil. Each metallic water tank had
four hoses: two horizontal for the collection of surface runoff and the others two vertical for the collection
of subsurface runoff. A permeable fabric was placed between the gravel and the soil and this latter was
collected from the study areas. The plots were gently sloping. The key steps of the construction are
shown in figure 7.

Figure 7: Lifting of the metallic water tanks on the wooden beams (a), placement of gravel (b), fabric
above the gravel (c) and soil (d).
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Description of the main results obtained

This STSM allowed to achieve the desired results, that consisted in gaining knowledge of the i)
installation of appropriate experimental plot stations for natural and simulated rainfall ii) installation and
use of rainfall simulators and iii) collection of surface runoff and soil loss data.
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Future collaborations

This STSM perfectly matched with my PhD Research Project whose objectives are to propose an
integrated approach, by means of innovative remote-sensing technologies, field activities and quantitative
analyses for the investigation of soil erosion in agricultural lands. For the purposes of my PhD and
research team, the acquisition of knowledge and manual skills for the establishment of experimental plots
is essential. The work carried out during this STSM and the knowledge acquired are greatly helpful for the
future period (from June 2015 to February 2016) I will be spending still in the same study areas and still
under the supervision of Prof. Artemi Cerdà.
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Confirmation by the host Institution

Valencia, April 22th 2015
Departament de Geografia
Universitat de València
Dr. Artemi Cerdà

To whom it may correspond,
To Professor Tony Parsons,
This certificates that Massimo Prosdocimi developed the full program proposed during his research stay in
Valencia along the month of March 2015. During this period, we installed different types of plots and we
performed measurements of the transport of water and sediments by means of the use of plots under natural
and simulated rainfall.
I reviewed the Massimo Prosdocimi report and I agree with the information supplied.
We initiated during the last day of his stay the measurement of the soil water repellency and this will be a topic
for the near future.
Sincerely

Professor Artemi Cerdà
Catedrático de Geografía Física
Departament de Geografia. Universitat de València. Blasco Ibàñez, 28, 46010-Valencia.
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