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Zones of influence for sediment mobilisation

Process zone

Runoff zone
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(Source: kwaad.net)
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Zones of influence for sediment mobilisation
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Drawing: Evolution of soil erosion

processes. (Source: Amangabara, 2014)
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Source of sediments (process zone): general concept

Mechanical effect
of vegetation

Splash, rill and gully
erosion

Hydrological effect
of vegetation
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Water runoff: principal factors

Precipitations
Catchment geometry and morphology
Soil and Land use

“The reason for the recent
increase in flooding events
appears to be changes in land
use, in the area of arable
cropping, and the continued
intensification of farming such as
the use of chemical fertilizers,
the decline in aggregate stability,
the increase in the size of fields
and compaction by farm
vehicles.” (Boardman et al., 1994)

https://doi.org/10.1016/B978-0-444-82012-9.50017-7
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https://doi.org/10.1016/B978-0-444-82012-9.50017-7

Water runoff: control measures

Increasing infiltration and storage
Interrupting connectivity

Conversion to organic farmlng: “Fertility and soil
biological activity should be maintained or increased through crop
rotations, green manure cultivation, organic matter recycling and
composting.” https://doi.org/10.1016/j.catena.2018.02.024

Healthy Soil
Aggregates

By reducing the ploughing depth or by
practicing no-till, the infiltration capacity
and the storage capacity of soils increase
compared to conventional agriculture
(Alliaume et al., 2014).
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Good Soil Structure
High Porosity, Low Bulk Density
High Water Storage Capacity

Compacted Soil
Low Porosity, High Bulk Density
Low Water Storage Capacity

Crust
L

Tightly
Packed Soil

Blocky Soil

Deep
Compaction


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/green-manure
https://doi.org/10.1016/j.catena.2018.02.024

Rill & Gully erosion: models

Lists of the top 25 most applied soil erosion prediction models according to the records re-
ported in the GASEMT database.

Event-based physical models are the Model Records % References
i RUSLE 507 171 (Renard et al., 1997)
mOSt USEfUl for the beneflt/COSt USLE 412 139 (Wischmeier and Smith, 1978)
I 1 WEPP 191 6.4 (Laflen et al., 1991)
anaIySIS and the plannlng Of SWAT 185 6.2 (Arnold et al., 2012)
WaTEM/SEDEM 139 4.7 (Van Oost et al., 2000)
measures. RUSLE-SDR 115 39 -
USLE-SDR 64 2.2 -
LISEM 57 19 (De Roo et al., 1996)
Customized approach 53 1.8 -
MUSLE 52 1.7 (Williams and Berndt, 1977)
MMF 48 1.6 (Morgan et al., 1984)
AnnAGNPS 47 1.6 (Young et al., 1989)
RHEM 44 1.5 (Nearing et al., 2011)
Unknown 36 1.2 -
Erosion 3D 29 1.0 (Schmidt, 1991)
EPIC 25 0.8 (Williams et al., 1983)
PESERA 23 0.8 (Govers et al., 2003)
USPED 22 0.7 (Mitasova et al., 1996)
GeoWEPP 20 0.7 (Renschler, 2003)
RUSLE2 20 0.7 (Foster et al., 2001)
EPM 19 0.6 (Gavrilovic, 1962)
STREAM 19 0.6 (Cerdan et al., 2002)
RUSLE/SEDD 16 0.5 (Ferro and Porto, 2000)
DSESYM 15 0.5 (Yuan et al., 2015)

Source: Borrelli et al., 2021. Science of the total environment. EUROSEM 15 0.5 (Morgan et al,, 1998)
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Rill erosion: control measures

Contour fascines used to control water and sediment runoff

Source: Frankl et al., 2018. Geomorphology.
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Rill erosion: control measures

Contour fascines used to control water
runoff in mine setting 2010 - 2014

Faecine Row Swale Crose-Section
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Rill erosion: control measures

Combined straw wattle with brush layers,
planting and seeding 2006 - 2008.

“Brush layer and Brush layer / Straw wattle”

Accumulated sediment

Wooden stake

Live cuftings 1.2 m

Growing medium
Hydro seeding Accumulated sediment

Terra Erosion Control Ltd.
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Gully erosion: control measures

2:1 SLOPES

L = THE DISTANCE SUCH THAT POINTS
A AND D ARE OF EQUAL ELEVATION
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Shallow landslides: control measures

Live pole drain system
combined with brush layers,
plantings and seeding to
address ground seepage and
slope failure. 2003 - 2014.

HALERS LATHNG ROAD STE WD e — v ToraFestm
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Shallow landslides: control measures

Spaced planted trees
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Bank erosion: control measures

Primarily Vegetative Techniques:

Combined toe fascine, brush
mattress and vegetated soil wraps
brush layers 2018 - 2021

| BRUSH 1. Box
-~ BRUSH LAYER f MATTRESS ™ FASINE
FASCINE LIVE CUTTINGS
TOP OF BRUSH MATTRESS
EL. VARIES
TIE FASCINE LIVE CUTTINGS TO
RANDOM FILL WOODEN STAKES, 1200 LONG WOODEN POSTS USING TIE WIRE
EXISTING GROUND @ 1000 c/c, STAGGERED
EL. 1048.4
(SEE NOTE 4)
| _— LIVE CUTTINGS 1200 LONG
20 CUTTINGS / m
=~ \— RODENT FENCE
COIR MAT OVER

100 THK. TOPSOIL

-._~.___8fiosmn.
i N

BRUSH MATTRESS LIVE CUTTINGS
TWL 40 CUTTINGS / m.
48 EMBED LOWER 200 IN BOX FASCINE

80-120 DIA. WOODEN POSTS,
MIN, 1500 LONG AT 1500
CENTRES
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Bank erosion: control measures

Mixed Techniques:

Vegetated timber crib wall / vegetated
soil wraps 2016 - 2020.

Timber Crib Wall (\ L
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trodl & nalivo sood | ¢
y
i S =t

Ly CLATINGS

Hative =eed & topsoil
wrnpped with natural fibee matting

Slnched cadyr Brnbssr Bl with P, (rRinags
gravel & fopacs wrapped in natueal fibne matting
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Photos: Terra Erosion Control / Keer wood Leidal.
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Bank erosion: BankforNET

BankforNET by

Input Flow Height Transport Erosion

Channel Parameters @

Channel Width Channel Slope

4 m 0.07 m/m
Inner Bank Slope Outer Bank Slope

29 deg 29 deg
Bend Radius Manning Coefficient

100000 m 0.05 m'/3/s
Inner Bank Height @ Outer Bank Height @

0.6 m 0.6 m

Channel Parameter Diagram

Bend Radius

\ Inner Bank Slope

- »

Channel width

[«
S
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Input Flow Height Transport Erosion Download

Erosion
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Summary/conclusion

« Planning, design and construction of nature-based solutions involves many
considerations:

« Appropriate design for the site conditions.

 Quantitative assessment of the performance of the structure.

« Life cycle assessment of structure.

« Downstream / down slope potential hazards.

« Access to site and availability of live and inert material.

« Fish windows to work instream.

« Vegetation dormancy periods.

« Availability of skill contractor and experience site supervisor.
 Implementation and on-site supervision during construction.

* On site monitoring.
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Thanks for your attention!
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