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SOIL EROSION

- Higher erosion rates than 50 t.halyear expected in
mountaineous AGRICULTURAL REGIONS in Spain
(CMA, 2007).

- Andalusia - 1.48 Mha of olive orchards (CMA,

2007) that constitute a key crop in terms of INCOME,
EMPLOYMENT AND ENVIRONMENTAL IMPACT.

Spatial Analysis of RUSLE Predictions at

microcathment scale
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2.1. Site of study.
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SPATIAL AND TEMPORAL EVALUATION OF EROSION WITH RUSLE: A CASE OF STUDY IN AN OLIVE ORCHARD MICROCATCHMENT IN SPAIN
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Temporal Analysis of RUSLE Predictions at
microcathment scale (annual scale)

Frequency analysis of annual erosivity

EVALUATION/PREDICTION TOOLS

- Models=> required to evaluate and to interpret
SPATIAL & TEMPORAL VARIATION of soil erosion.

-USLE/RUSLE -> Simple and commonly used
equations for estimating soil losses. Attention must be
paid to the reliability of the results since rarely have
been accurately verified (Amore et al., 2004)

2.2. Soil erosion measurements.
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GPS Leyca 1200; Accuracy (RMSE) = 2.0 cm > 67% level of conlidence

RUSE(erel_diference) =y RMSE,” + RMSE

Error Gaussian Distribution, 4 cm - level o confidence >80%
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2.3. RUSLE. 2.4. Statistical Analysis.

E=RK.LSC.P Renardetal. (1997).

LONG TERM EVALUATION OF SOIL

SPATIAL ANALYSIS AND CHARACTERISATION OF
EROSION (Obj. 2)

(tha.year?)
SOIL EROSION (Obj. 1)

R: Rainfall Erosivity - Functions depending on Pd (Daily rainfall) (Mj.mm.ha"t.h"1)

Analysis of frequency EROSIVITY FACTOR
(Data series of 14 years) -> R;

{ EVALUATION AND COMPARISON STUDY AREA
VS EROSION/DEPOSITION POINTS

- DISTRIBUTION MAPS
STATISTICS
| -HISTOGRAMS.

K: Soil Erodibility - Soil samples. (t.h.Mji.mmt)

LS: Length slope factor = DEM (04-05 and 05-06) - GPS surveys

C: Cover factor - Bibliography .
Analysis of frequency SOIL LOSSES

Evaluation of erosion on the study area
1 G igns 2004-05 and 2005-06
- 5

P: Management factor (=1)

- Assignation probabilities: Weibiil's
and Gringorten’s equations.

- Distribution Fitting: Gumbel and
Pearson type IlI
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- Mean annual value of erosion for the period 2004-2005 was 1.5 thaLyear*

while 3.2 tha* year-* were calculated for the period 2005-2006 Study Area

3.1. Spatial evaluation of soil erosion.

- Erosion points were located mainly on zones with a erosion range between 1.5

Erosion (tha'.vear”)  R-factor (MJ.mm.ha™h") LS- factor K- factor
iy and 5 thalyear, which explains a higher mean value of soil losses.  than study
200405 200506 200405 200506 200405 200506 mm® areas. Depositon, both histograms presented a similar distribution of ntervals.
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Histograms of RUSLE estimaes (period 04-05)
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Distribution of RUSLE (eft)
- Erosion points -> half of hislopes and near the stream on zones with larger K-factor and LS-factor than study area °s. Depositon points > nextto the outlet and on the
limit of the field, in zones with lower K-factor and larger LS-factor in study area’s.

- Mean total Load of sediments calculated in the catchment (Taguas at al., 2009) = 1.4 tha.year > Mean SDR = 60%: Total load of sediments calculated in the catchment

April 05-06 = 0.8 Uha.year > SDRysos P 2!

3.2. Long term soil erosion

- The function that provided the best fitting of erosivity frequency distribution B Rfctr  MeanEvoskn MaxEuson  MinEroson Dy
was Pearson ‘s type Ill with the values calculated by Gringorten’s equation. {years) Mymmha'h")  (tha'y)  (tha’y) (tha'y-) (tha'y-")
- Annual R, T=10 years provokes larger mean annual erosion than 5 LA a8 20 192 00 21
tha.year with larger values of 10 tha.year in 10% of the area. S FIR 9524 41 385 00 53
Deetul methodology o i i variabiy of F £ 10;F(R)=09 12998 56 526 00 73
- Useful methodology  for areas with high variability of R factor. .
A ER09 1z = 07 20 — Distributon of RUSLE estimates in the cathment for a vakue o erosivty with

a retwrn period of 10 years
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'CONCLUSIONS

= SPATIAL ANALYSIS OF SOIL EROSION WITH RUSLE: Erosion points were located on higher intervals of soil losses calculated from RUSLE which can justify its use to evaluate areas with serious
risk of erosion. Deposition points did not present any correlations. In addition, total loads of sediments calculated in the catchment and mean erosion (from RUSLE) showed a comparable order of

magnitude.
TEMPORAL ANALYSIS OF SOIL EROSION WITH RUSLE: The application of analysis of frequency of annual erosivities allowed a simple long-term exam of soil erosion according to climatological
variations. As a result, values of erosivity with a return period of 10 years in the study area provokes larger mean annual erosion of 5 t/ha.year with larger values of 10 tha.year in 10% of the area.




