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Rainfall Simulations measured with time-lapse StM
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Workflow — Processing of sampled & SftM data

Time lapse SfM Bulk
8 synchronized cameras, picture every 20 seconds density
'+ Camera !  ESLCEEEETEEEeT e e RREREES B R .
cal|brat|on 3m x 1m Rainfall simulation ', Plotoutlet
| | S Rain Intensity (“40mm/h), Soil Sampling, Flow Velocity, .. E
Track GCPs (template I .
matching and ellipse Sild Video
fitting)
l i A A
Automatic 3D reconstruction Discharge Sediment
Input image v no | measurement | | concentration
sequence, || Align || Optimize camera || Minimum accuracies Dense o I
camera model, || images geometry and tie points cloud . Sediment i
GCP location = t d|scharge
Point clouds filtering M3C2 precision Change Average
> >~ |« Validation —— elevation
- maps detection e momesees ' change
f_l\:egel';atlor | outlier kD [mm/min]
iiter (by color filter filter
and mask)
FRIEDRICH-SCHILLER- TECHNISCHE
UNIVERSITAT e
JENA DRESDEN 3



Discharge [ml]

15000

10000

5000

At the beginning of the rainfall simulation, non-erosional processes such
as aggregate breakdown and soil compaction mask in the SfM data the

erosional processes measured by sediment sampling
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Fitting a
logarithmic
function to
describe this
first part: minute
0 until the
beginning of
discharge (in this
example minute
43).

Logarithmic regression 06.05.2020
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Logarithmic multiple regression based on time-lapse StM models to
estimate the influence of erosion masking process at reconstructed surface
elevation changes at the beginning of synthetic rainfall simulations

Input parameter

»  Soil bulk density

*  Soil moisture

« Soil fraction distribution

Y=a+bh *In(x)
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Least square optimisation
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Predicting soil surface changes at :
beginning of the rainfall simulation, T
i.e. estimating parameters a and b of
the logarithmic function, based on the
soil input parameters, using average
elevation changes as observation
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Example: Fitted function, based on the
calculated equation with soil bulk density
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