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Content

1) What is soil erosion?

2) What are the agents of soil erosion?

3) Intensity of soil erosion

4) What are the consequences of soil erosion?

5) What are the main factors affecting the erosion process?

6) How can we measure / estimate the erosion intensity?

7) How can we fight the soil erosion and retain water in the 
landscape?
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Aydin, 2018



Weathering vs. erosion

Å...
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ÅParticles detachment

ÅTransport

ÅDeposition
(sedimentation)

https://extension.okstate.edu/fact-
sheets/print-publications/pss/raindrops-and-
bomb-the-aerosion-process-pss-2252.pdf

Aydin, 2021

Weathering is the breaking or disintegrating 
of rocks into smaller pieces or chemical 
alternation of the rocks in situ.

https://simple.m.wikipedia.org/wiki/File:Weathering_freeze_thaw_action_iceland.jpg



Erosion agents
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Source: Kaletová

https://www.britannica.com/science/erosion-geology

water

wind

human

ice

gravitation



Erosion intensity

Ågeologic erosion (natural)

Åaccelerated erosion (human-induced)

John Leys, https://apdim.unescap.org/sites/default/files/2021-
09/APDIM-Leys-final_LowRes.pdf

www.codingtag.com

https://top10a.ru

https://foundtheworld.com/grand-canyon-
national-park-arizona/

Kaletová

Q1: Which images show 
accelerated erosion?

1 cm of soil is being formed in 80 ς200 years 

(0.125 ς0.05 mm of soil per year)

A

B C

D

E



http://www.omafra.gov.on.ca/english/engineer/facts
/12-053.htm

Types of watererosion

https://restoringutopia.blogspot.com/2010/
07/like-hollow-point-bullets-from-sky.html

Type Width 
(cm)

Depth
(cm)

Splasherosion <2

Rill erosion 2ς10

Furrow erosion 10ς30 <30

Ridge erosion 30ς100 30ς100

Gullyerosion >100 >100 (150)

Splasherosion

Sheeterosion

Furrowerosion+ depositionGullyerosion
Bank erosion

http://www.omafra.gov.on.ca/english/engineer/facts/
12-053.htm

Rillerosion
Aydin, 2007 Aydin, 2013Aydin, 2019
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Rillerosion

Furrow erosion

Gully erosion

Material deposition

Sheet / rill erosion

Source of photos: Aydin, 2020



2017 ς2019

1950

http://mapy.tuzvo.sk/HOFM/

https://zbgis.skgeodesy.sk

Aydin, 2020



Potential erosion risk across agricultural soils of Slovakia

www.podnemapy.sk

Soil loss (t/ha/yr) Area in ha % of 
agric. soil

none or mild (up to 4) 1 357 390 56

medium  (4 ς10) 230 473 9

high (10 ς30) 354 555 15

extreme (above 40) 481 060 20

SUM 2 423 478 100

www.podnemapy.sk

Soil loss (t/ha/yr) Area in ha % of 
agric. soil

none or mild (0,7) 2 273 421 94

medium  (0,7 ς22) 73 186 3

high (22 ς75) 45 753 2

extreme (above 75) 31 118 1

SUM 2 423 478 100

water erosion wind erosion



Å A decrease of crop yield

ÅLoss of topsoil and nutrients 
from the agricultural land

ÅSiltation of road ditches

Source: Kaletová

Å Algal bloom as a result of eutrophication

Source: Aydin, 2007

Source: Aydin, 2019

Theeffectsof watererosion
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1) Problems at the place of origin
2) Problems on the way
3) Problems at the place of accumulation



Å Sedimentation 
of water 
reservoirs

Å A decrease of water quality

Å River bank, river bed 
and coastline 
instability

Source: Aydin, 2017

Theeffectsof watererosion
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https://www.barrages-cfbr.eu/IMG/pdf/colloque_tsmr-cfbr_2022__s._wieprecht.pdf

https://en.wikipedia.org/wiki/File:Kirkby_Broo
k_near_Valley_Road_(Merseyside).jpg



Soil erosion factors
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Water erosion Wind erosion

Climate Rainfall or irrigation intensity, 
their distribution

Wind speed, distribution, 
direction

Soil properties Soil texture, structure, water 
content, infiltration rate, 
organic matter content

Soil texture, structure, surface 
roughness, organic matter 
content, water content

Terrain properties Slope length, gradient, slope 
forms, exposition

Slope length, gradient

Vegetation cover Crop type, density, duration of 
the vegetation period

Crop type, density, duration of 
the vegetation period

Soil management Landuse, crop rotation,tillage
practices, machinery used, 
erosion control measures

Landuse, crop rotation,tillage, 
machinery used, erosion control 
measures

Aydin, 2020

Aydin, 2015



10/12/2024 15

Projected changes in annualand summer precipitation (%) in the period 2071ς2100 
compared to the base period 1971ς2000

Å change in the 
redistribution of 
precipitation

Å 50% more 
summer storms 

Å soil drought
Å tornadoes

Impact on Slovakia:

+5 up to +20 % 0 up to Ɋ20 %

Source: https://www.eea.europa.eu/data-and-maps/indicators/european-precipitation-2/assessment

Climatefactor and climatechange
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Source: https://www.shmu.sk/sk/?page=1&id=monitoring_sucha

Torrential rain(downpour) is characterized by a 
short duration, highintensity(above 23 mm/hour). 
It usually covers a small area (up to 100 km2).

½łƪƻǇőƛŜΣSVK,2018(source: SITA/PrezídiumHaZZ) ¢ǊŜƴőƝƴΣ {±YΣ нлму όsource: TregiónTV)

5ƻǿƴǇƻǳǊ Ҧ  surfacerunoff             water erosion

bƻ Ǌŀƛƴ Ҧ soil drought               wind erosion 

Monitoring of soil drought intensity

https://www.shmu.sk/sk/?page=1&id=monitoring_sucha


Simple aggregate stability test 
- immersing dry soil aggregate in water
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https://youtu.be/0yNy-4wMWiI?feature=shared&t=1268ExkurziaYƻƭƝƶŀƴȅ:

21:16
No till technology

Conventional tillage

Soilfactor

https://youtu.be/0yNy-4wMWiI?feature=shared&t=1268


Soiltype determinationusing
texturaltriangle

Source: https://soilsensor.com/articles/soil-textures/

Soilfactor

Sand: 20%

Silt : 60%

Clay: 20%

Total : 100%

Soil type: SILT LOAM

Q2: Determine the soil type:

Sand: 75%

Silt : 15%

Clay: 10%

Soil type:  
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Soiltexture
determination
by feel

19https://www.youtube.com/watch?v=GWZwbVJCNec



Non-cappilarypores(macro-pores) 
They allow top-down movement due to the prevailing 
forces of the Earth's gravity. They allow the exchange of 
air between the soil and the atmosphere. They are 
virtually tension-free pores. 

Semicapillarypores (both gravitational and capillary
forcesareapplied)

Capillary forces determine the maintenance and
movementof water in capillarypores. Theseare pores
with tension. They reduce the action of the Earth's
gravity when water movesupwards. Thepenetration of
air and its movement are limited. These pores are
penetratedby the plant roots, which find the necessary
nutrients in the soil solution. Most chemical,physico-
chemicaland biochemicalreactionstake place in these
pores.

Soilpores

Capillary risedepends on the 
diameter of the tube (soil pore)

https://wocatpedia.net/wiki/Soil_and_soil_water



Categoriesof soilwater
100 % vol.

Volume of 
solid phase

Volume of pores

Hygroscopic
water

0 % vol.

Capillarywater

Gravitationalwater

Hygroscopic(residual) soil water - It is the water held tightly to the surface of soil particles by adsorption forces in thin films 
of 4 ς5 milli microns thickness. It is essentially non-liquid and moves primarily in the vapourform. This water is unavailable 
to the plants as huge pressure force would be needed to extract it.
Capillary soil water - water held in the capillary pores. Capillary water is retained on the soil particles by surface forces, 
adhesion, cohesion and surface tension phenomena. Adhesion is a process of the attraction of solid surface for water 
molecules and forms a very thin film of water at solid-liquid interface. On the other hand, cohesion is attraction of water 
molecules for each other. However, the water within the capillary range is not equally available(readily available water / not 
available for plant use).
Gravitational soil water - moves downward freely under the influence of gravity to the water table. It is also referred to as 
free water. Gravitational water is of no use to plants as it drains out due to gravity. It reduces aeration in the soil and hence, 
its removal from soil is necessary for optimum plant growth.

Soilparticleand 
categoriesof soilwater

Maximum water content
(porosity)

According to https://slideplayer.com/slide/4143066/



ɸmin

Saturation

Hygroscopic water

Capillary water (max) 
ɸFC

Capillary water ςmin. 
of water available to 
plants ɸWP

Gravitational 
water

ɸmin

PearsonEducation, Inc., 2015
https://www.slideshare.net/slideshow/chapter-9-water-resourcespdf/253906141#13 

Aydin, 2022


