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S o i l  E r o s i o n :  a  c r o s s - s e c t o r a l  i s s u e
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75-80% eroded by water

10% loss of total production potential by 2050

S o i l  E r o s i o n :  1 s t t h r e a t  t o  P l a n e t ’ s  s o i l s

SOURCES: Status of the World’s Soil Resources - Main Report (FAO, 2015)
Global Symposium on Soil Erosion (FAO, 2019)

Soil erosion: from x10-20 (no tillage) to 

more than x100 (conventional tillage) higher 

than the soil formation rate.

Erosion control could benefit globally

from 1.50 Mkm2 (cultivated lands) to 11 Mkm2 (desertified lands) globally.

Climate Services can support decisions for erosion reduction practices
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C l i m a t e  C h a n g e  &  L a n d :  S O I L  E R O S I O N

Adapted from Table 6.70 SRCCL (IPCC, 2019)
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Large positive impacts, strong evidence

Medium positive impacts, some evidence

Small positive impacts or low evidence

Small negative impacts or low evidence

Medium negative impacts, some evidence

Large negative impacts, high evidence

Adapted from Table 6.73 SRCCL (IPCC, 2019)

Soil and Ecosystem

Services
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C 3 S  D e m o  C a s e  “ S O I L  E R O S I O N ”

https://climate.copernicus.eu/soil-erosion

https://climate.copernicus.eu/soil-erosion
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S u s c e p t i b i l i t y :  s o i l  p r o p e r t i e s   &  t o p o g r a p h y  

( K * L S * C * P ) * R = S L
Erodibility Topography

Unchanging

RUSLE
Revised Universal
Soil Loss Equation

Wischmeier & Smith (1978) and Renard et al. (1997) 

Panagos et al. (2015) – RUSLE 2015
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S u s c e p t i b i l i t y :  l a n d  c o v e r  &  s o i l  m a n a g e m e n t

( K * L S * C * P ) * R = S L

Changing «slowly»

Cover

Support
Practices

RUSLE
Revised Universal
Soil Loss Equation

Wischmeier & Smith (1978) and Renard et al. (1997) 

Panagos et al. (2015) – RUSLE 2015



Climate
Change

R a i n f a l l  E r o s i v i t y

( K * L S * C * P ) * R = S L

Soil Susceptibility factors

Rainfall
erosivity

Changing «slowly»Unchanging

RUSLE
Revised Universal
Soil Loss Equation

Wischmeier & Smith (1978) and Renard et al. (1997) 
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E m p i r i c a l  a p p r o a c h e s  f o r  R  f a c t o r

𝑹 =
1

𝑁
෍

𝑖=1

𝑁

෍

𝑘=1

𝑆𝑖

𝐸 ∙ 𝐼30 𝑘

Number of storm events in the year «i»

Erosive energy

Maximum 30min intensity

Erosive storm event «k»

Number of storm events in the year «i»

Rainfall erosivity of storm event «k»

(MJ mm)/(ha h yr)

Wischmeier & Smith (1978) and Renard et al. (1997) 

Thanks to JRC-REDES team!
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C l i m a t e  D a t a  S t o r e  ( i n p u t  d a t a )



Climate
Change

U s e r  R e q u i r e m e n t s

Main identified Users:
- Farmers and agri-food chain’s players
- Actors of ecosystem/forest management
- Trainers/researchers incl. at the policy interface
Involved and feedback collected through:
- Side-exchanges during common project meetings/events
- Web surveys and 1-to-1 questionnaire/interview

Main outcomes:
- Periods of investigation:

historical (1981-2010)
near future (2021-2050)
far future (2051-2080)

- Multiple RCPs (2.6, 4.5, 8.5)
- Additional proxy indicators
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E U R O - C O R D E X  d a t a s e t s

Climate simulation chain RCP 2.6 RCP 4.5 RCP 8.5

GCM RCM 1981-2010 2021-2050 2051-2080 2021-2050 2051-2080 2021-2050 2051-2080

CNRM-CERFACS-CNRM-CM5

CLMcom-CCLM4-8-17

KNMI-RACMO22E

SMHI-RCA4

ICHEC-EC-EARTH KNMI-RACMO22E

IPSL-IPSL-CM5A-MR SMHI-RCA4

MOHC-HadGEM2-ES_r1i1p1_

CLMcom-CCLM4-8-17_v1

KNMI-RACMO22E

SMHI-RCA4

MPI-M-MPI-ESM-LR

CLMcom-CCLM4-8-17_v1

MPI-CSC-REMO2009_v1

SMHI-RCA4

NCC-NorESM1-M DMI-HIRHAM5_v3
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R  f a c t o r  m a p s

R factor over Italy 

Reference 
period

1981-2010

Near future
2021-2050

Far future
2051-2080

North

Center

South

North

Center

South

North

Center

South

R factor over Italian geographical regions 
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S o i l  L o s s  m a p s

Soil Loss 1981-2010 Soil Loss Anomaly 2021-2050 wrt 1981-2010
all RCPs
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Thanks

monia.santini@cmcc.it

COPERNICUS CLIMATE CHANGE SERVICE


