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Land Use and Coverage Area 
frame Survey

Soil component

 ~ 22’000 topsoil samples

 main physico-chemical soil properties

 2009, 2015, 2018 completed 

 2022 ongoing analysis 40K (Samp. Framework SOC)

Is it a SOC monitoring framework?

 Only topsoil 0-20 cm – For 2022 0-30cm

 No systematic bulk density – For 2022 updated

 Limited management information



How LUCAS data are used? 

And, many more… 



How LUCAS data are used? 

CAP performance indicators
EUROSTAT



How LUCAS data are used? 

Support the new Soil Health Law



SOC CHANGES – Data-driven approach- LUCAS   
1) MODEL DATA 

POINT DATASET 

LUCAS

2) MODEL TRINING 

quantile 

Generalized additive model

qGAM

3) SPATIAL DEPLOYMENT   

GRIDDED 

PREDICTORS 

𝜟 𝑺𝑶𝑪 𝒈 𝑪 𝒌𝒈−𝟏

= SOC(2018)-SOC(2009)

TESTING



SOC, how much have we lost in the past decade?  

-0.75%  between 2009 and 2018

~ 70Mt C (0-0.2m depth)



Land Use Change – Scenarios 
Grassland to Cropland

Cropland to Grassland

• Conversion of Grass.L to Crop.L

𝛥 𝑆𝑂𝐶 up to -4.8%  (~ 47 Mha)

• Conversion of Crop.L to Grass.L

𝛥 𝑆𝑂𝐶 up to +12.1%  (~ 116 Mha)

7% of Cropland to Grassland 

𝛥 𝑆𝑂𝐶 0



SOC - Data driven approach 

POINT DATASET 

LUCAS

GRIDDED 

PREDICTORS 

Uncertainties 

• Generic set of predictors 

• No specific management information

• High uncertainty when projecting Beyond 

the observed tam-frame  

BUT

More data = High confidence 



Carbon farming
A green business 

model rewarding land 

managers for 

improved land 

management 

practices, resulting in 

carbon sequestration 

in ecosystems and 

reducing the release 

of carbon to the 

atmosphere.

Increased carbon removals

Additional income for land 
managers

More biodiversity and nature

Increased climate resilience 
of farm and forest land

Benefits of carbon farming:

Afforestation 
and 
reforestation

Use of conservation 
tillage, catch crops, 
cover crops and 
increasing 
landscape features

Restoration, 
rewetting and 
conservation of 
peatlands and 
wetlands

Targeted conversion 
of cropland to 
fallow, or of set-aside 
areas to permanent 
grassland

Agroforestry
and other 
forms of 
mixed 
farming



C monitoring framework

Uptake by national GHG inventories of methods and knowledge! 
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Data-approaches integration



LUCAS

soil data

erosion

SOC

baseline

EF model-derived

Data-approaches 
Integration



Carbon removal by cover crop

SOC sequestered over a decade

 Current application  49 - 94 kt C  

 All arable 171 – 255 kt C



Conclusions

 LUCAS is a wide soil monitoring framework that can be used to:

- create indicators 

- complement national inventories

- detect regional trends

 LUCAS can also be used to create SOC baseline

- supporting MRV

 Take advantage of knowledge and methods that will be developed 

for C farming 



Thank you
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