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Risk of Soil Erosion
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Harvesting: skidder

3 different site preparations:
Manual

Scalping

Ripping

Risk of Soil Erosion

Autumn 2002 Spring 2003 Autumn 2003 Autumn 2004

Manual 26* 0 0 11
Scalping 389 1031 631 162
Ripping 423 1273 1136 457

* Soil loss (kg/ha constant weight)
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Risk of Soil Compaction

Sqdl eompaston snd poddling hazard key

Hazard radng*
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Bulk density Soil Available Saturated hydraulic
(Mg m™) Penetration | water content conductivity
Resistance (%) (cm h™
(MPa)
Manual 1.25 (0.0)* | 1.63(0.48)% | 17.9 (0.44)° 3.79 (0.14)°
Scalping 1.50 (0.0)° | 3.73(0.89)° | 16.9 (0.11)° 0.46 (0.17)°
Ripping 1.49 (0.81)° | 3.23(0.51)° | 15.4 (0.13)° 0.98 (0.36)°
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Risk of Soil Compaction

Sadl compaction and puddling hazard kev
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Soil Compaction risk = Very ngh
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Risk of Soil Compaction

Sadl compaction and puddling hazard kev

Hazard radng*
EEEORL T L ESTEN )
Sodl texmmre* Kirie-subliygric: Subhveric-mbhydnie
{038 cmi) {H honzons <20 cm} YH horzons =M cm)
Fragimental
{conme fmgments =~ ") L AL
Sandy
p 5Ls L
i Sandy loam
By [SLfL M VE
=g Silry Joamy
£ = af S L H
o Clavey
SCLCL SeL, VH
SC &iC.C

Soil Compaction risk = Very ngh

Bulk density Soil Available Saturated hydraulic
(Mg m™) Penetration | water content conductivity
Resistance 9 !
7~ N (MPa) /u‘)\ /mb\
Manual /1.25 (0.00* \ 1.63 (0.48)° |/ 17.9 (0.44) 3.79 (0.14)°
Scalping K 1.50 (0.0)° 13.73(0.89)° | 16.9 (0.11)° 0.46 (0.17)°
Ripping 1.49 (0.81)° J3.23(0.51)° [\15.4 (o 13)°/] \0.98 (0.36)°

~ ¥

and soil protection in Pinus radiata plantations in the Basque Country. Ecosystem Goods and Services from Planted Forests.

Gonzalez-Arias A, N. Gartzia-Bengoetxea, M. Onaindia, |. Martinez de Arano. 2006. The effect of site preparation on water || n ei ke r" f
International Congress on Cultivated Forests tecnalia



Risk of Soil Compaction

Soil texture in the Basque Country
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« %7 Risk of Soil Organic
Matter decline

Calvo de Anta, R, Luis, E., Matilla, N., Casas, F., Macias, F., Camps, M., Vazquez, N., Galifianes, J.M. 2014.
Mapa digital de carbono en suelos del norte de Espafia (Galicia y Cornisa

Cantabrica). VI Congreso Ibérico de la Ciencia de Suelo.
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L layer 1 FH layer

Beech Pine 40ys Pine 16ys Pine 3ys

Pinus radiata D.Don F:'nu radiata D.Don Pinus mﬁiuta D.Don
mechanized 3ys ago mechanized | éys ago non mechanized

characteristics in adjacent temperate forests in northern Spain

Gartzia-Bengoetxea, N., Gonzalez-Arias, A., Martinez de Arano, |. Effects of tree species and clear-cut forestry on forest-floor n ei ke r f
Canadian Journal of Forest Research, 2009, 39(7): 1302-1312, 10.1139/X09-053 tecnalia



L layer 1 FH layer

Beech Pine 40ys Pine 16ys \F =

Pinus radiata D.Don F:'nu radiata D.Don Pinus mﬁiuta D.Don
mechanized 3ys ago mechanized | éys ago non mechanized

characteristics in adjacent temperate forests in northern Spain

Gartzia-Bengoetxea, N., Gonzalez-Arias, A., Martinez de Arano, |. Effects of tree species and clear-cut forestry on forest-floor n ei ke r f
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Loss of Soil Organic Matter

1. Nutrient loss (kg/ha) 3. Reduction in water holding
N 195 capacity of the soils, a
P . reduction of 300% in least

limiting water range for plant

Mg 20 growth: loss of forest
=3 2 productivity due to water
K 62 stress
2. Reduction of carbon 4. Increment of surface soll
stocks, more than 6 Mg C erosion risk due to
ha! lost: direct effect on compaction, 23% increase in
Climate Change bulk density: loss of water

forest ecosystems: a case study in the Basque Country
Annals of Forest Science, 2009, 66: 303p1-p12

quality .
Gartzia-Bengoetxea, N., Gonzalez-Arias, A., Kandeler, E., Martinez de Arano, |. Potential indicators of soil quality in temperate ne | ke,r‘ f
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Loss of Soil Biodiversity

Tabie 111. Particulate organic matter img C g~' soil), microbial, bacterial and fungal biomass (nmol PLFA g soil), Gram-negative (Gram—) and
Gram-positive (Gram+) iomarkers (%mole PLFA) and Shannon diversity index H at 0-5 ¢m and 5-15 cm in the sml profile of semi-natural
oak and beech stands, and cultivated 40-year-old, |16-year-old and 3-year-old pine stands.
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significant differences at P< 0L05

Gartzia-Bengoetxea, N., Gonzalez-Arias, A., Kandeler, E., Martinez de Arano, |. Potential indicators of soil quality in temperate
forest ecosystems: a case study in the Basque Country
Annals of Forest Science, 2009, 66: 303p1-p12
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Loss of Soil Biodiversity
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Loss of Soil Biodiversity
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Risk of Soil Sealing

Surface NFI 2010 [NFI 2005

(ha)

Forest soils 491526 494470 -2944
Agricultural | 179682 180730 -1048
solls

Sealed soils | 45863 41684 4179
Water 5368 5555

Total 722439 722439

source: National Forest Inventory . ﬂelker )-



Future perspective

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

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

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.
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Future perspective

If we want to satisfy the , we need to
diversify our forest production and assure sustainability in
intensification.

For what:

Forest soils and their risks to degradation, all the risks not only
erosion, need to be taken into account in the Ctis
important the implementation of a based on
the knowledge.

Forest managers need to know more about soils and forest
researcher needs to of soils and help
managers to manage them

And the society will have to IS asking to the
forests | ne |ker )‘
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