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Context and questions

* Land-use and land cover: change over time
* Driven by anthropogenic factors or non-anthropogenic factors (or both)
* Modifications of ecosystems conditions

e Ecosystem services capacity and supply
* Linked to ecosystems conditions (vegetation, soil)

=» How did LULC change in the last decades ?
=» How do ecosystem services change with LULC ?
=» What drives ES levels ?

Mavyer et al. 2000, Burkhard et al. 2009, Jepsen et al. 2015, Plieninger et al. 2016, Cuka et al. 2018, Lavorel et al. 2017 2



Study zone
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Land-use and land cover changes
* LULC maps of 1946 and 2019
* Field characterization



Land-use and land cover

LULC

Crops and grasslands
I Shrublands
B Woodlands
Bl Water
B Urban areas
B Main roads



Land-use and land cover

LULC
Crops and grasslands
I Shrublands
B Woodlands
Bl Water
I Urban areas
Il Main roads

Agricultural abandonment, forest
succession and urbanization :

Woodlands x2.2
Shrublands x1.6

Urban areas x5.3

Demography

1946: 9988 inhab.
2016: 26219 inhab.

- x 2.6 in 70 years




Land-use and land cover

W shublands | £ =» How do ecosystem services change with LULC ?
B Woodlands =» What drives ES levels ? Forest succession ?




Land-use and land cover

* 5 post cultural succession stages




Land-use and land cover changes
* LULC maps of 1946 and 2019
* Field characterization

Ecosystem services measures
* Carbon stock
* Soil sensitivity to erosion
* Maintenance of soil fertility
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Carbon stock: methods

* Multiple pools

* Aboveground : grasses, shrubs, trees (living, IPCC, 2006
dead) Bartholomée et al. 2018
] Montero et al. 2013
* Sampling Zianis 2008
* Measures in situ + allometric equation Balloy et al. 2017

* Belowground : roots
* Ratio

* In the soil
e Sampling

 topsoil, 4 replicates per plot

10



Carbon stock

Aboveground
(standing and living)

Aboveground
(standing dead)
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Carbon stock
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Soil sensitivity to erosion: methods

Parameters :
e Soil bulk density : cylinder method Jepsen et al. 1997

- topsoil, 4 replicates per plot

15



Soil sensitivity to erosion

Parameters :

e Soil bulk density : cylinder method Jepsen et al. 1997
- topsoil, 4 replicates per plot

Soil bulk density Clay content
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Bulk density : no variation Clayey soils less affected by erosion

(Hieke and Schmidt 2013) 16



Soil fertility: methods

Parameters :

« C/N

e (Cation exchange capacity

° pH

- sampling, topsoil, 4 replicates per plot
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Soil fertility

Parameters :

« C/N
e (Cation exchange capacity
° pH
- sampling, topsoil, 4 replicates per plot
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18



Conclusion

» Post-cultural succession
e Carbon stock: increase, 1-2 and 3-4 similar
* Soil erosion: no uni-directional response

* Fertility: C/N increase, CEC increase, pH decrease

* ES levels drivers
» Succession stage is a driver of ES levels
* Heterogeneity in some stages

* Other drivers to consider: soil (mainly lithosols and brunisols), bedrock,
topography, plant species

» Shrublands and woodlands development: an issue for stakeholders

19



Thank you for your
attention
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