
CLIMAte change adaptation 
through SOil and crop MAnagement 

- synthesis & ways forward -

presented by Sarah Garré (ILVO)



CLIMASOMA Context – soil, its role in climate change adaptation 
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What is the effect of these agricultural 
practices on soil parameters? 

Practices:

- zero or reduced tillage
- cover crops

Soil parameters:

- plant available water
- run-off
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Go to www.menti.com and insert 4009 2805

http://www.menti.com


Context
CLIMASOMA aims at synthesising existing 

evidence based on scientific literature for 

Europe.

Focus on the effect of 

agricultural practices (drivers) 

on soil parameters (variables) 

taking into account existing policy 

and farmer perception.

→ towards a climate-resilient agriculture
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Social drivers

Practices

Soil



REVIEW OF META-ANALYSES
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Guillaume Blanchy, Gilberto Bragato, Claudia Di Bene, Nicholas Jarvis, Mats Larsbo, Katharina Meurer, Sarah Garré

Original research article submitted to SOIL in April 2022



Review of meta-analysis
Meta-analysis (MA) 
= paper which reviews scientific finding from other papers in a quantitative way
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MA MA MA

Review of MA

primary studies



List of keywords
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Quality criteria
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Selected meta-analysis
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Redundancy analysis

10

MA MA MA

Review of MA

shared primary studies

share 100% of their primary studies



Extracting effect sizes from meta-analysis
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Meta-analysis compute the ratio between two effects = the effect size (ES)

Effect Size
0.5               1                  1.5



Average effect size for each pair of driver and 
variable
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no dots 
= no MA available
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No-till has a positive 
effect (increase) bulk 
density in most cases
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Biochar has a negative 
effect (decreases) bulk 
density in most cases



3 clear tendencies in the data
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These relationships are often specific to local soil type & climate.
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QUANTITATIVE ANALYSIS OF NEAR-
SATURATION HYDRAULIC 
CONDUCTIVITY OF SOILS
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Johannes Koestel, Lucas Albrecht, Guillaume Blanchy

Original research article in preparation for submission in May 2022



How management practices influence 
soil hydraulic conductivity?

Agronomic importance:

- speed of water infiltration
- information on pore network and soil structure

Why near-saturation and not at saturation?

- saturated hydraulic conductivity is influenced by 
preferential flow

- near-saturated hydraulic conductivity is more 
representative of soil structure
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Tension-disk infiltrometer
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10 cm 

tension

5 cm 

tension

1 cm 

tension

For each tension, the speed of infiltration (= hydraulic conductivity K) is measured



Open-source database of tension-disk 
infiltrometer (OTIM-DB)
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OTIM-DB: Correlation
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Ks   K1   K2   K3   K4   K5   K6   K7   K8   K9   K10



Machine learning
Prediction of hydraulic 
conductivity (K) based soil, 
climate and management 
parameters

Example of decision tree
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clay content

K = 10 mm/hK = 5 mm/h

K = 0.1 mm/htillage

zero tillage conventional tillage

> 50 %<= 50 %



Key messages
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● Relationships between agricultural practices and soil parameters from 

literature have been summarized

● Some driver/variable pairs are not studied/summarized -> knowledge gaps

● Pedo-climatic results need large database



Farmer perceptions
Sinead O’Keeffe, Jan Verhagen, Jan Hassink
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Farmer preferences for adaptation measures 
(Climate change literature)
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Map source: 
Agri Adapt (https://agriadapt.eu/) 



Soil management as a means for climate change adaptation
Conclusions and some suggestions

• Pedo-climate regions and other context specific factors are missing

• Engagement strategies need to consider the context & needs of the farm as well as type of 

farmer   
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CONTEXT IS  KEY – NO ONE SOLUTION WILL FIT ALL
Technologies , techniques, farmers or regions/landscapes 
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Available at : https://ejpsoil.eu/soil-research/climasoma
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