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1. Context —

* Erosion of fertile topsoil poses significant environmental impacts to terrestrial and fluvial environments globally (Smith et al., 2016) as this
can result in lowered crop yield, decreased water quality and heightened flood risk (Mahabaleshwara and Nagabhushan 2014; Lal 2014; glkincingsganalysilancicancusions
Pierce and Lal 2017; Koirala 2019). Gully edge delimited and shape used for all 18 DSM analysis

* The Environment Agency (EA) in England (2016) declared soil erosion and sediment management an important research priority. Looking (figure 3). Line drawn in center of gully and a Spatial Join used:
ahead, the government's 25 Year Environment Plan states that UK soils must be sustainable by 2030. s SR - T X

)
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* Traditional methods of soil erosion monitoring are labour intensive, time consuming and provide sparse, point data which is not
representative of overall erosion rates. However, technological advances using Unmanned Aerial Vehicles (UAVs) and photogrammetry to
create high resolution, spatially continuous digital elevation models (DEMs) and orthophotomosaics are present.

2. Issues and Aims 2. Research Desig

Issues: Current techniques for soil erosion monitoring require a . o
survey pre and post erosion event to be obtained (Wheaton 2008). The method of this research as seen in figure 2:

18 flight plans created,
Solution?: Bacova et al., (2019) presents an algorithm and Python ground control set and

implementation ‘Rillstats’ in ArcGIS performs automatic calculations Surveysfo“gg},?imb'e
of rill/gully erosion volume generated by inputting a single, post-
erosion DSM.

Results statistically Flights conducted with DJI A d ARV ¢ ' —— —
analysed Phantom 4 RTK UAV ' — —

Figure 3. DSM of gully obtained with a UAV at 25m with 0.68 cm /pix GSD, featuring a

Aims: hillshade and slope (ArcGlIS 2022). .

1) To test the impacts of Ground Sampling Distance (GSD) has on
the ability of Rillstats to calculate soil erosion volume.

2) To test the impacts that flight planning (2D linear, 2D cross, 3D)
modes have on the ability of Rillstats to calculate soil erosion

Preliminary results:
UAV data processed in 1) A clear decreasing linear relationship across all flight

Gully volume (m2) output Agisoft Metashape usin : ;
. i) & ultra-high Set%ngs & modes — greater height UAV flown the lower the estimates

volume. of soil erosion by Rillstats.
2) The R? value for 3D double grid is 0.974, 2D cross is 0.949
3. Site Details and 2D linear 0.769.
All DSMs analysed usi Export DSMs from Agisoft imi i i
Site Details: This research was undertaken at Clent Hills, UK the pythii'liryiiemﬁft':tgs I\;I(Stoarshape ZnLOTnngstc;o 3) SImllﬁr results obtained across all flight modes at 25m AGL
(50936793), with permission granted by the National Trust. toolbox ArcMap 10.7 (smaller GSD).

Outline of gully delimited Volume {m3) of gully
with polygon and data
prepared for analysis

Figure 2. Method taken for this research.

3D Double Grid
y =-0.044x + 5.6427
R?=0.9747

Future work in this area to include:

1) Further statistical analysis of Rillstats estimates of eroded
soil volume.

2) Statistical analysis performed on Rillstats generated mean
depth and maximum gully depth.
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2D Cross
y=-D.0547x + 5.6236
R?=0.9497

20 Linear
¥=-0.0621x + 5.6136
R?=0.7694

Rillstats calculation for eroded soil volume (m3}
-
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3) Only subsampled 2D cross and 3D, needs replication across .
all GSD.
4)  Terrestrial Laser Scanner data was collected as reference e am e e em s s e e mm
% : v : data to validate the volume loss calculated with Rillstats. Helght LAY flown
- . = . . . . . ~—#—2D Linear —@—2DCross —&— 30 Double Grid
Figure 1. Photograph of the gully mapped for this research (captured: March 2022). Analise this data and determine which GSD prowdes the ) ) ) o .
model that reflects the real-world most closely. Figure 4. Graph displaying the preliminary results of this study.
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