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Motivation:

Methods:

Relating to regressive open-cast mining and increasing

Rainfall simulator:

recultivation of closed-down mining areas, there is the

 Three linked rainfall modules (height: 2 m), each with a VeeJet nozzle that provides intermitted
rain by oscillating (drop velocity and size represent natural heavy rainstorm)

challenge of a long-term and safe structuring of
recultivation areas. Soil erosion by water leads to

 Draining runoff and sediment are bordered by a metal frame (3x1 m) and collected into a barrel

heavy losses, especially of fragile, hydrophob and non-

 A runoff-adding module at the upper end of the plot allows simulation of variable virtual length of
slope up to 40 m (SCHINDEWOLF, 2012)

vegetated soils of these areas.
Beyond that, sulfuric acid-formation due to weathering

EROSION 2D/3D (SCHMIDT,1996; V.WERNER, 1995):

of pyrite-containing lignite burden dumps causes

 Event-based physical erosion model (prediction of runoff as well as detachment, transport and

acidification of groundwater, seepage water and

deposition of sediments)

surface waters. Detached by precipitation and

 Infiltration modeled according to GREEN&AMPT-approach; momentum flux approach

transported by surface runoff, sediment is transported

by SCHMIDT (1996) describes particle detachment and transport

into worked-out open cuts. In addition to ground water

 Changes of surface runoff and particle detachment and dynamic effects on infiltration can be

influence, erosion processes are therefore involved in

depicted with the experimentally determined parameters “skin-factor”, “resistance to erosion” and

acidification of surface waters.

“hydraulic roughness”

Test arrangement of the rainfall simulator

To date, geotechnical foundations are used for
recultivation of former opencast mining areas; for nearsurface slope protection an exclusively experience-

Preliminary results:

based guideline exists. Hitherto, there is no sciencebased approach to conceptions of near-surface slope

Measured parameters:
Heavy losses due to erosion by water on non-
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hydrophob soil

0

0

Slope [%]

9,3

9,3

Rainfall intensity
[mm/min]

Bulk density [g/m³]

1,2

1,7

Total soil carbon [%]

3,6

0,3

vegetated mining dumps (Großräschener See,

protection.

Data from rainfall experiments (Rainfall duration:1 h):

Lusatia, Germany)

Aims of this study:
 The special characteristics of coal-containing dump

Soil cover [%]

Initial soil moisture
[Vol.%]

soils (e.g. hydrophobicity) have to be considered

Soil type

and implemented in soil erosion model
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EROSION2D/3D
 Development of a reproducible methodology to

Hydrophob soil

Crusted, slightly
hydrophob soil

0,63
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Runoff after 1 h [m³/m]

0,0006

Total runoff [m³]

Derived parameters (used for simulation with EROSION 2D):
Hydrophob soil

Crusted, slightly
hydrophob soil

Hydraulic Roughness
[s/m1/3]

0,00926

0,00635

0,0005

Resistance to erosion
[N/m²]

0,000291

0,000263

0,031

0,022

Skin-factor [-]

0,00013

0,01567

Endinfiltration [mm/min]

0,033

0,127

0,05

-

Average sediment
concentration [g/l]

Hydrophobicity-value
"ob" [-]

27,1

29,4

Net erosion [t/ha]

2,8

2,1

determine erosion risks on slopes in recultivation
Effects of hydrophobicity on coal-containing

 Development of a standardised technique to plan,
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 Dramatic decrease of lignite mining since 1990

Simulated (with skinfactor = 0,00013
and hydrophobicity-value "ob" = 0,05 )
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 Today: coexistence of active mining and increasing

Measured infiltration rates and simulated infiltration curves (calibrated
by skin-factor and hydrophobicity-value of EROSION 2D/3D),
Data from hydrophob soil (Großräschener See)

areas of recultivation
 Existence of wide range of recultivation stages
 Experiments took place on non-vegetated shore areas
of worked-out open cuts
(Großräschener See, Sedlitzer See)

Measured infiltration rates and simulated infiltration curves (calibrated
by skin-factor of EROSION 2D/3D); Data from crusted, slightly
hydrophob soil (Sedlitzer See)

Perspective:
Rainfall experiments show that hydrophobicity reduces
infiltration to a minimum. The wetting front infiltrates less than
0,5 cm after 1 hour of rain with an intensity of 0,63 mm/min.

 Further rainfall experiments on non-vegetated as well as recultivated areas to increase EROSION 2D/3D data set
 Validation of EROSION 2D/3D regarding Hydrophobicity-factor „phob“
 Modeling and assessment of effectiveness of different recultivation scenarios with EROSION 3D
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