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1. Analyse the changes in soil erosion intensity in historical vineyards

Aim of the study:



1. Analyse the changes in soil erosion intensity in historical vineyards

2. Analyse the changes in management of historical vineyards

Aim of the study:

• Area of registered vineyards in 2022: 14 
364 ha

• 303 mosaics of traditional vineyards
covering 7 601 ha recorded in 2010

• 120 mosaics regularly managed, 128 
partly abandoned, 55 abandoned



Methodology:

Study area



• Altitude 150-200 m.a.s.l
• Maximum slope 12°
• Average annual precipitation 572 mm 
• Silty loam or silty clay loam soils



2008

2021

• Ploughed with garden tractor
• Established in 1983
• 261 meters long
• 2 rows of 33 poles, 1 row of 

30 poles

• Hoed in 1975-2016, grassed
in 2016

• Established in 1975
• 250 meters long
• 2 rows of 33 poles, 1 row of 

30 poles

• Rotavatored in 1970-2009, 
abandonned in 2010

• Established in 1983
• 250 meters long
• 4 rows of 41 poles



Control plot

• Relative flat terrain, average
slope 2°

• Ploughed
• Measured in 2011 and 2022
• 9 rows of 10 poles

2011

2022

2021
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- soil erosion or deposition (mm.year-1)
- whole pole height (mm)
- initial underground pole deepness (mm)
- measured aboveground pole height (mm)
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- soil erosion or deposition (t.ha-1.year-1)
- soil bulk density (g.cm-3)

volume of eroded soil (mm)

Soil erosion intensity measurement and calculation
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1983-2010
Erosion: -2.26 mm/year (-33.47 Mg/ha/yr)
Deposition: +4.72 mm/year (+69.88 Mg/ha/yr)

2010-2021
Erosion: -3.73 mm/year (-55.34 Mg/ha/yr)
Deposition: +20.23 mm/year (+299.42 Mg/ha/yr)

150

160

170

180

190

200

-200

-100

0

100

200

300

400

0 50 100 150 200 250

s
lo

p
e
 a

lt
it

u
d

e
 a

s
l 
(m

)

e
ro

s
io

n
/d

e
p

o
s
it

io
n

 (
M

g
 h

a
-1

 y
r-

1
)

slope length (m)

Ploughed 1983-2010

Ploughed 2010-2021



1976-2010
Erosion: -1.27 mm/year (-18.92 Mg/ha/yr)
Deposition: +9.88 mm/year (+146.35 Mg/ha/yr)

2010-2021
Erosion: -1.32 mm/year (-19.55 Mg/ha/yr)
Deposition: +3.42 mm/year (+50.68 Mg/ha/yr)
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Hoed 1976 – 2010

Hoed 2010 – 2015, 
Grassed 2015 – 2021
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Rotavated 1970-2009

Abandonned 2009-2022

1970-2009
Erosion: -1.85 mm/year (-27.41 Mg/ha/yr)
Deposition: +8.84 mm/year (+130.76 Mg/ha/yr)

2009-2022
Erosion + regeneration: +0.32 mm/year (+4.73 Mg/ha/yr)
Deposition + regeneration: +3.58 mm/year (+53.03 Mg/ha/yr)



Average exposed poles heights:
2011: 165.68 ±2.43 cm
2021: 165.72 ±3.69 cm



Results:

Landcover and management practices

54.35% - covered by vines

24.30% - overgrown by trees and shrubs

9.46% - covered by grass only

8.05% - used as orchards

3.83% - covered by bare soils and are cultivated by 

plough or rototiller

35.7% - abandoned

35.96% - regularly mowed

20.76% - cultivated by rototiller

6.40% - ploughed

1.16% - signs of grass burning

*0% - hoed



Conclusions and further research:

• Despite the fact that soil erosion intensity may increase due to increased rainfall

erosivity, this process will be mitigated by continuous abandonement and more

frequent grass cover application.

• The soil surface on abanonned vineyard increased 0.32 mm/year in eroded part of the

slope and 3.58 mm/year in footslope. Average increase on whole slope was 0.72

mm/year

• The measurements on control plot showed only minimal change on average exposed

pole height, but increase in variability over decade. That indicates, that pole height

method is applicable for the measuring the long term erosion and deposition rates in

vineyards, but sufficient number of observation is needed to minimize the

measurement uncertainty.

• The most important factors causing the degradation of traditional vineyards is not soil

erosion anymore, but decreasing management that leads to the abandonment.





Thank you for your attention !


