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A Millennia-Long Legacy of Land Use in Europe
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A Millennia-Long Legacy of Soil Degradation in Europe

V i d e o :  A l e w e l l  ( A n d a l u s i a ,  S p a i n )
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In Europe, there is a rich heritage in soil erosion modelling

‘The implementation of the Soil Thematic Strategy and on-going activities’ (Jones et al., 2012) stated that 
20% of Europe’s land surface is subject to erosion rates above 10 t ha-1 yr-1

• Spatial resolution

• Static land uses

• Crop systems

• Conservation practices (CAP)

• Limited remote sensing data

Limitations

GLASOD, Van Lynden, 1994CORINE, 1992

Grimm et al, 2003

PESERA

Van der Knijff et al., 1999

(European Commission 2008)

Va r i o u s  a u t h o r s
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Later studies led by EUSO on pan-EU erosion modelling

Water ErosionWind Erosion Rainfall Erosivity Erosion in  Forests

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

Va r i o u s  a u t h o r s
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B o r r e l l i  e t  a l .  2 0 2 3  ( N a t u re  S u s t a i n a b i l i t y 6 )

The geography of soil erosion 

looks different when 

considering multiple processes
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Multiple concurrent erosion processes modeling in the EU

In association with:
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Modelling provides valuable insights into potential future developments

B o r r e l l i  e t  a l .  2 0 2 3  ( N a t u re  S u s t a i n a b i l i t y 6 )
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Multiple concurrent erosion processes modeling in the EU

The modelling approach suggests that compared to the pre-CAP, if we assume no implementation of soil 
conservation measurements, the EU policy could phonetically reduce soil displacement of a computed:

-20% water erosion
o -75 Tg yr-1

-27% tillage erosion
o -55 Tg yr-1

 -9% wind erosion
o -5.3 Tg yr-1

B o r r e l l i  e t  a l .  2 0 2 3  ( N a t u re  S u s t a i n a b i l i t y 6 )
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Objective: exchange ideas, proposals, common work and plan an inventory/modeling of gully erosion in Europe

O ve r v iew o f  st ud y  a re a s  i n  E uro p e

1st Gully erosion workshop at the JRC

V a n m a e r c k e  e t  a l .  ( 2 0 2 1 )  -  E a r t h - S c i e n c e  R e v i e w s  2 1 8
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Bridging soil erosion modelling and monitoring

A I  g e n e ra t e d  ( C h a t G PT )
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Surveyed 24,759 LUCAS Topsoil sites in 2018
(Gully were defined as linear erosion channels with a depth of more than 30 cm)

Walked along a 250m straight line transect (to East) and recorded all gully forms encountered

B o r r e l l i  e t  a l .  2 0 2 2  ( I S W C R ,  1 0 )

GE-LUCAS v1.0: Gully erosion survey 2018
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Out of 24,759 visited LUCAS Topsoil sites, 
the surveyors recorded a total of 211 sites 
with gully erosion channels (ca. 1% of total)

We observe 3 macro regions

Overall, the majority of observed gully erosion channels were found in Spain 
(n = 127 sites, 61% of total), especially in the Andalusian region (n = 72 sites, 
35% of total).

Errors:

Commission 
(false positives, 2.5%) 

Omission
(false negatives, 5.6%)

GE-LUCAS v1.0: Gully erosion survey 2018

B o r r e l l i  e t  a l .  2 0 2 2  ( I S W C R ,  1 0 )
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GE-LUCAS v1.1 2022 

(200,000 in situ + 200,000 onscreen sites) 

LUCAS 2022 ~ US $18,740,000

GE-LUCAS v1.1: Gully erosion survey 2022

B o r r e l l i  e t  a l .  2 0 2 5  - S c i e n t i f i c  d a t a ,  1 2
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(i) presence or absence of gully channels; (ii) type of observed 
gully: ephemeral gully (<0.5 m deep) or permanent gullies (0.5-30 
m deep); (iii) direction of the gully from the LUCAS point (North, 
East, South, West); (iv) mean length of the gully(m); (v) mean width 
of the gully in meters; (vi) mean depth of the gully in meters.

During the LUCAS 2022 feature detection survey, gully erosion 
channels were observed at 3,116 out of the 399,591 LUCAS 
monitored locations, which corresponds to ~0.8% of the total

1,649 (~53%) were detected 
via on-screen imagery 

interpretation

1,467 (~47%) were 
mapped by in situ 

observations

GE-LUCAS v1.1: Gully erosion survey 2022

B o r r e l l i  e t  a l .  2 0 2 5  - S c i e n t i f i c  d a t a ,  1 2
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We still observe 3 macro regions

GE-LUCAS v1.1: Gully erosion survey 2022

B o r r e l l i  e t  a l .  2 0 2 5  - S c i e n t i f i c  d a t a ,  1 2
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Page 16

GE-LUCAS v1.1

Photo inventory

GE-LUCAS v1.1: Gully erosion survey 2022 – Data available online

D a t a :  h t t p s : / / e s d a c . j r c . e c . e u r o p a . e u / t h e m e s / g u l l y -
e r o s i o n

https://esdac.jrc.ec.europa.eu/themes/gully-erosion
https://esdac.jrc.ec.europa.eu/themes/gully-erosion
https://esdac.jrc.ec.europa.eu/themes/gully-erosion
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LUCAS and gully erosion detection: How suitable is it?

Cross-checking:

▪ 1st cross-check on 2,500 randomly selected LUCAS 2022 
locations where the surveyors did not report any gully 
erosion channels.             

        [5.6% of false negative]

▪ 2nd cross-check on 4,500 randomly selected locations 
(~1% of the LUCAS 2022 locations).

             [n = 605; ~13.5% occurrence]

▪ 3rd cross-check on LUCAS 2022 locations situated around 
the Municipality of Rome (Central Italy)

      [0 LUCAS vs 6,354 gully features]

B o r r e l l i  e t  a l .  2 0 2 5  - S c i e n t i f i c  d a t a ,  1 2
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B o r r e l l i  e t  a l .  i n  p r o g re s s

Regular grid GE-LUCAS v1.1 sampling vs stratified Global Initiative
GE-LUCAS Global Initiative

Gully sites 
7,630 / 17,800

Gully sites 
3,116 / 399,591
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B o r r e l l i  e t  a l .  2 0 2 5  - N a t u r e  S u s t a i n a b i l i t y 1 - 4 ,  2 0 2 5

Thank you!
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