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SOIL EROSION RESEARCH AT CTU IN PRAGUE

MOTIVATION IS IN CZECH LANDSCAPE HISTORY



Báčová, M. & Krása, J., 2016. Application of historical and recent aerial imagery
in monitoring water erosion occurrences in Czech highlands. Soil and Water 
Research, 11(No. 4), pp.267–276, DOI 10.17221/178/2015-SWR 2006 – model

CHANGE OVER TIME – LARGE

AND HILLY PARCELS IN CZECH

HIGHLANDS

Analyses of spatial extent of rill 
erosion.

Manual rill digitizing.

Volumetric analyses.

http://www.agriculturejournals.cz/publicFiles/196778.pdfhttp:/www.agriculturejournals.cz/publicFiles/196778.pdf


We model continuously, but how much can be transported during a single event?

VOLUMETRIC ANALYSES OF RILL EROSION



VOLUMETRIC ANALYSES

OF RILL EROSION

Using SfM  - Photomodeller Scanner, 
- Agisoft Photoscan.

Handheld or UAV based picture taking.



Different DSM detail for different UAV elevations

Representative

squares



2000 m3 was in move at single field, 1.7 cm in depth

„USLE“ language  250 t/ha

Tolerable soil loss  4   t/ha/year

Sediment transported into the pond

We model continuously, but how much can be transported during a single event?

UAV volumetric study 2013

12 ha watershed/field

April 27 - rainstorm

Seedbed condition

Intensification of Agriculture  Soil Erosion
The model estimates may be heavily under/over estimated

VOLUMETRIC ANALYSES OF RILL EROSION



We know – flesh floods and soil erosion are severe



Beside USLE approach, nationwide soil erosion monitoring 

was started by VÚMOP and SPÚ, filled in by Land Authority offices

WEB application

We know – flesh floods and soil erosion are severe



Problems of the database:

- no actual volumes (just estimated erosion intensity)

- partly coupled with rainfalls
WEB application

We know – flesh floods and soil erosion are severe



We know – flesh floods and soil erosion are severe



Option 1: Cross compliance policy and other policies of EU

Option 2: Landscape structure change through Land Consolidation Projects

Cross compliance  GAEC standards   In Czech – soil erosion 

risk on farmland defined 

by USLE

Annual

tolerable rate 4 t/ha
x

estimated rate up to 30 t/ha

We know – flesh floods and soil erosion are severe



Basic standard in soil erosion control and soil conservation in the CR:

Map of soil erosion hazard – powered by Ministry of Agriculture of the CR

Method: USLE/GIS – standard methodology, data catalogues
Data: resolution 10 x 10 m, maps 1:10 000, for each single field, fully distributed

Spatialy based on:

LPIS system (Land Parcel Identification System)

Cross compliance  GAEC standards   In Czech – soil erosion 

risk on farmland defined 

by USLE



Basic standard in soil erosion control and soil conservation in the CR:
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For state subsidy policy – map of potential soil loss cathegorized into three classes:

NEO – no soil erosion hazard
MEO – moderate soil erosion hazard
SEO – high soil erosion hazard

Catalogue with list appropriate crops, technologies and measures, applicable at individual parcels or its parts

But not requirements for Technical Soil 
Erosion Measures design specified



For state subsidy policy – map of potential soil loss categorized into three classes:

NEO – no soil erosion hazard
MEO – moderate soil erosion hazard
SEO – high soil erosion hazard

Catalogue with list appropriate crops, technologies and measures, applicable at individual parcels or its parts

Or – supporting WEB APP erosion calculator may be used:



For state subsidy policy – map of potential soil loss categorized into three classes:

NEO – no soil erosion hazard
MEO – moderate soil erosion hazard
SEO – high soil erosion hazard

But still – the limits are definitely not sharp enough for serious protection
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Option 2: Landscape structure change through Land Consolidation Projects



Option 2: Landscape structure change through Land Consolidation Projects

According legislation – USLE obligatory

Many designers still using 1D manual approach

Valid methodology already accentuate 2D GIS approach, a practice it uses 
more and more, but it greatly depends on the quality of input data and the 
correct selection of a computing algorithm.

USLE:     G = R × K × LS × C (t/ha/year)
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Option 2: Landscape structure change through Land Consolidation Projects

According legislation – USLE obligatory

Josef Krása – josef.krasa@fsv.cvut.cz

Preparation of other USLE factors:
- import from SHP, conversion of vectors to grid, reclassification according methodology 
based on official tables. R-factor 400 N/h/year applied

Map of land-use C-factor (1:10 000) K-factor (1:5000)



http://www.atlasltd.cz/atlas-eroze.html

New model Atlas EROZE developed in  2014



New model Atlas EROZE developed in  2014



model Atlas EROZE – technical measures



4/17/2019

http://www.atlasltd.cz/atlas-eroze.html

model Atlas EROZE – automated inputs + outputs



4/17/2019

 Applied standards of output 
protocols

 *.xls prepared for direct print

Numerical, statistical
and graphical outputs

model Atlas EROZE – automated inputs + outputs



model Atlas EROZE – automated inputs + outputs



Option 2: Landscape structure change through Land Consolidation Projects

List of Best Management Practices

 Conservation tillage

 Strip tillage

 No tillage

 Grass buffer strips along water courses

 Mulching

 Fertilization with manure and compost

 Conservation crop rotation

 Precision agriculture

 Control of nutrients application

 Control of pesticides application

 Retention ditches

 Grassed waterways

 Sediment traps

 Hedges

 Infiltrating pools



Typical approach - SCS CN Method

Assumption: Ratio of outflow volume and rainfall
volume is equal to ratio of volume of retained water 
to runoff and potential retention volume.

H0 direct runoff [mm]
HS rainfall [mm]
A potential retention [mm]
OpH direct runoff volume [m3]
Pp catchment area [km2]
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Estimation of peak discharge
• assumes CN method results and is based on unit hydrograph 

method. Peak discharge; time of peak

qpH – unit peak discharge in m3.s-1

F – basin area in km2

H0 – head of runoff in mm

TL – lag time in hours
l - hydraulic length of basin in m, 
Y - average slope of basin in % 
A - potential retention
CN – curve number
TC – time of concentration in hours
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CN catalogue – high subjectivity in input values

Land Use

IPS II IPS I IPS III

SCS Soil Type SCS Soil Type SCS Soil Type

A B C D A B C D A B C D

Paved parking lots, roofs, driveways 98 98 98 98 94 94 94 94 99 99 99 99

Dirt streets 72 82 87 89 53 66 73 76 86 92 95 96

Pasture, grassland, or range - Good 39 61 74 80 21 41 55 63 59 78 88 91

Meadow – contin. grass,  no grazing 30 58 71 78 15 38 52 60 50 76 86 90

Brush - brush, weed,  and grass - Good 30 48 65 73 15 29 45 54 50 68 82 87

Woods-grass combination - orchard - Good 32 58 72 79 16 38 53 62 52 76 86 91

Wood - good 30 55 70 77 15 35 51 59 50 74 85 89

Farmsteads - buildings,  lanes,  surrounding lots 59 74 82 86 39 55 66 72 77 88 92 94

Cultivated agr. - fallow - bare soil 77 86 91 94 59 72 80 85 89 94 97 98

Cultivated agr. - row – Contoured - Good 65 75 82 86 45 57 66 72 82 88 92 94

Cultivated agr. - small grain - Straight rows -

Good 63 75 83 87 43 57 67 73 80 88 93 95

Cultivated agr. - small grain - Contoured Good 61 73 81 84 41 54 64 68 78 87 92 93

Cultivated agr. - close-seeded - Contoured

Good 55 69 78 83 35 50 60 67 74 84 90 93



http://storm.fsv.cvut.cz/smoderp/

4/17/2019
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http://storm.fsv.cvut.cz/smoderp/


Input data to rainfall-runoff models – precipitation type influences flood duration/extent

http://rain.fsv.cvut.cz



Input data to rainfall-runoff models
http://rain.fsv.cvut.cz



Erosion runoff – increased risk of the residents and the Water quality 
in the context of the expected climate change

(study for territory of the Czech Republic)

https://heis.vuv.cz/data/webmap/datovesady/projekty/eroznismyv/default.asp



Calculation of total inflow – gives an information about amount of sediment, transported 
into/through urban areas – classification of THREAT









Example of flesh flood based sediment flow, central Bohemia, 08/2017, © Josef Krása
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1. The events are coming even in dry periods 2. measures may work, but have to be „designed“
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1. The events are coming even in dry periods 2. measures may work, but have to be „designed“

Thank you for attention !


