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Objectives

1- To explain an example of adaptation
of RUSLE technology to erosion
appraisal in collaboration with
stakeholder.

2- To explore possibilities open by
information in the public domain.

3- To identify weakest points for
further research.
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Layout

1- Introduction.

2- Background in olive cultivation and
water erosion.

3- Materials and methods.

4- Results.

5- Comments and conclusions.
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Overall picture

1- Largest soil use in Andalusia(≈ size 
of Austria), where it covers 18%, 1.5 
Mha.

2- Mediterranean type of climate,
limited rainfall (350-700 mm year-1),
long-dry summer.

3- Cultivation based on optimizing
water use by the tree: low tree density,
limited canopy size, bare soil.

4- It is an heterogeneous picture
evolving since the XVIII century.
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S-2: Background

Surface Olive farm class 
Hectares Percentage 

Traditional rainfed (high slope) 391.487 31 % 
Traditional rainfed (moderate 

slope) 
509.598 40 % 

Traditional irrigated 282.410 22 % 
Modern intensive 94.845 7 % 
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		ene		33.78		27.2		29.72		28.17		35.39		29.79		38.95		34.86		36.32		40.21		41.27		38.32		30.72		33.7		31.12		29.68		35.9		36.03		26.94		34.2		32.7		25.9		33.22				ene		33.2213636364
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		oct		81.06		70.91		72.43		71.3		69.95		78.65		85.56		84.81		63.98		69.81		73.87		83.08		113.85		89.54		94.75		90.31		78.2		89.42		84.28		74.08		59.1		74.5		79.70				oct		79.7018181818

		nov		35.89		33.41		36.19		41.97		46.13		41.62		52.79		43.23		49.34		45.58		35.36		44.4		53.52		49.44		37.04		44.95		45.61		39.96		44.26		39.86		37.6		43.1		42.78				nov		42.7840909091
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		may		12		95.5		34.6		14.5		4.7		54.3		30.6		0.0		9.5		29.6		57.0		42.2		31.0		122.0		72.8		111.2		107.6		58.6		30.1		22.0		20.5		90.4		47.76				may		47.7590909091
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		oct		4.1		22.1		0		43.2		107.2		125.3		125.3		120.4		101.6		118.4		139.2		83.8		2.6		76.0		60.7		5.2		14.6		40.2		70.7		55.7		204.1		117.2		74.44				oct		74.4363636364

		nov		272.8		190.3		114.1		49.5		86.9		98.3		98.3		82.8		35.2		9.4		94.8		66.8		99.2		70.0		291.9		30.3		16.5		73.3		67.6		112.8		63.3		27.1		93.24				nov		93.2363636364

		dic		62		21.2		105.7		31.8		238.7		7.0		77.8		32.2		32.2		27.4		2.4		22.8		226.4		348.2		216.8		18.6		55.3		162.1		102.9		129.8		107.9		23.8		93.32				dic		93.3190909091

		dias lluvia		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004						dias lluvia
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		feb		6		7		12		16		15		6		9		3		13		9		7		16		14		19		0		10		5		3		11		1		13		12		9.41				feb		9.4090909091
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Water erosion

1- Nice conditions for accelerated
erosion.

2- Identified in numerous studies field
studies, as well as modelling analysis
at regional scale.

3- Attempted to be addressed through
changes in soil management.

S-2: Background
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Water erosion

S-2: Background
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Soil management

1- Shift from bare soil management
into temporary cover crop (temporary
due to prevent competition for soil
water).

2- Combined with mulch of chopped
pruning residues.

S-2: Background
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Soil management

S-2: Background

1- Early fall 2- Fall

3- Winter4- Late Spring-Summer
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D.O.P. Estepa

S-3: Methods

Some features
40000 ha, with 19 cooperatives and 2
bottling and marketer enterprises.

All in certified system, most under
integrated production, some organic.

Long-term commitment for quality and
sustainability.

Most under rainfed production.

A mosaic of orchard typologies.

Within of the Guadalquivir River Valley
olive landscape unit (0.82 Mha).

https://www.doestepa.com/
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Steps

1- Appraisal of soil management by
interviews.

2-ABuild GIS for RUSLE implementation
for public information and free GIS
software.

3- Evaluation of management based on
Sentinel images.

4- Appraisal of erosion at parcel level.

5- Discussion with stakeholders.

S-3: Methods
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GIS elaboration

S-3: Methods

SIGPAC

Shapefile of SIGPAC: Each parcel receiving CAP subsidy is digitized in a publicly
available record.

https://view.genial.ly/62a62befd0647f0018eba865/guide-qgisen

QGIS, v3.4.11 Madeira

Base map:

https://www.juntadeandalucia.es/organismos/agriculturapescaaguaydesarrollorural/servicios/sigpac/visor/paginas/sigpac-descarga-informacion-
geografica-shapes-provincias.html

LS Raster calculated in QGIS from DEM using LS
based on Desmet and Govers.

DEM: 5x5, and 25x25 m raster available, we used
25x25m. Processed for fill sinks in QGIS.

http://centrodedescargas.cnig.es/CentroDescargas/index.jsp

LS

K From soil map using top-soil properties from Renard
et al. (1997) algorithms, as described in Gómez et al.
(2004).

Soils: Soil types from soil map of Andalusia at
regional repository , shapefile converted into
raster.

https://portalrediam.cica.es/descargas?path=%2F04_RECURSOS_NATURALES%2F02_
GEODIVERSIDAD%2F04_SUELOS%2F01_MAPAS_SUELOS%2FSuelos_400000

K

A= R K LS C?
R Annual, and long-term average available from
regional repository.
Red de Información Ambiental de Andalucía - Portal Ambiental de Andalucía (juntadeandalucia.es)

R
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Soil cover and Management

1- Interviews provided an overall
analysis.

2- We calibrated a C values based on
orchard and features of each
management.

3- We identified if bare soil or temporary
cover crop was used from Sentinel-2 L2
images based on differences in EVI
between summer and winter, with
threshold calibrated locally.

S-3: Methods
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Soil cover and Management

S-3: Methods

Gómez et al. 2021. Int. Soil and Water Cons. Res. (9)

ORUSCAL (Orchard RUSle
CALibration)

Gómez et al. 2020. Int. Soil and Water 
Cons. Res. (8)

Gómez et al. 2021. Int. Soil and Water Cons. Res. (9)
Guzmán et al. 2022. Land Use Policy  (116)
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Erosion appraisal at plot level

S-4: Results
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Erosion appraisal at plot level

S-4: Results
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Main ideas
1- It is relatively straightforward to build a
geospatial database for RUSLE based erosion
appraisal (and other uses) for/by stakeholders
across EU countries.

2-VIdentification of soil cover an management
is a key element only partially solved using
remote sensing.
3- In its current form proven useful to
stakeholders.
4- Major obstacle for erosion control
implementation of cover crops on difficult
conditions (climate, degraded soils, rabbit
pressure, …).

S-5: Comments
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On-going actions

1-XValidation at field scale using a standardize
methodology based on erosion symptoms.

2-XIncorporation of different algorithms for LS
determination.

3-X Development of an app for visualization
and updating field information (not only for
erosion) by technicians.
4- Exploratory analysis of new generation
satellite images (0.3 m res, with 3D capabilities)
for best appraising orchard characteristics and
management.

S-5: Comments
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Thanks for your attention! 
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Presentation Notes
This analysis could be fine-tuned by validating the values obtained for each farm, both through images superimposed on the map or with in-situ validations carried out during the rainy season to refine the model's predictions and understand better the erosion problems of a particular plot (Milgroom et al., 2006).
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