
Risks of Soil Erosion 

and Soil Compaction



Risk of Soil Erosion

Soil Erosion risk = High



* Soil loss (kg/ha constant weight)
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Harvesting: skidder

3 different site preparations:

Manual

Scalping

Ripping



Risk of Soil Compaction

Soil Compaction risk = Very High
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 Bulk density 
(Mg m-3) 

Soil 
Penetration 
Resistance 

(MPa) 

Available 
water content 

(%) 

Saturated hydraulic 
conductivity  

(cm h-1) 

Manual 1.25 (0.0)a* 1.63 (0.48)a 17.9 (0.44)a 3.79 (0.14)a 

Scalping 1.50 (0.0)b 3.73 (0.89)b 16.9 (0.11)b 0.46 (0.17)b 

Ripping 1.49 (0.81)b 3.23 (0.51)b 15.4 (0.13)c 0.98 (0.36)b 
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Risk of Soil Compaction
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Risk of Soil Organic 

Matter decline
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N 195

P 7

Mg 25

Ca 56

K 62

Loss of Soil Organic Matter

1. Nutrient loss (kg/ha)

2. Reduction of carbon 

stocks, more than 6 Mg C 

ha-1 lost: direct effect on 

Climate Change

3. Reduction in water holding 

capacity of the soils, a 

reduction of 300% in least 

limiting water range for plant 

growth: loss of forest 

productivity due to water 

stress

4. Increment of surface soil 

erosion risk due to 

compaction, 23% increase in 

bulk density: loss of water 

quality
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source: National Forest Inventory

Surface 

(ha)

NFI 2010 NFI 2005

Forest soils 491526 494470 -2944

Agricultural 

soils

179682 180730 -1048

Sealed soils 45863 41684 4179

Water 5368 5555

Total 722439 722439

Risk of Soil Sealing



Future perspective
1. Basque society is demanding more and more services to the 

forests



2. Basque society is also demanding more and more greener 

products

3. But also Europe with Europe 2020 strategy in which a low 

carbon economy is reinforced

Future perspective

4. And the changes in temperature and rainfall that climate 

change is expected to bring about will make soils increasingly 

more vulnerable and forest soils will not be an exception.



If we want to satisfy the demands of the society, we need to 

diversify our forest production and assure sustainability in 

intensification. 

Future perspective

For what:

Forest soils and their risks to degradation, all the risks not only 

erosion, need to be taken into account in the forest policies. It is 

important the implementation of a soil protection strategy based on 

the knowledge.

Forest managers need to know more about soils and forest 

researcher needs to increase the awareness of soils and help 

managers to manage them

And the society will have to pay for all the services is asking to the 

forests



eskerrik asko!

basozaintza@neiker.net


