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Introduction

= Sediment yields of Mediterranean basins characterised by
connectivity between sediment source areas and catchment
outlet

= Transient sediment storage in rivers a key process influencing
sediment yields

= Terrestrial LIDAR scanning (TLS) monitoring tool for surface
morphology




Obijectives

= Can spatial patterns of material redistribution be detected with
multi-temporal TLS datasets?

= How are temporal dynamics of morphological changes linked to
precipitation events?
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Study Area

Isabena catchment
= 445 km? 450 — 2720 m a.s.l.
= Mean rainfall 450 — 1600 mm
= Mediterranean-mountainous climate

= Lithology mainly sedimentary rocks

Villacarli subcatchment
= 41 km?
= Badland systems (~6%)
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Methodology & Results

Data situation 03/2011 - 04/2012
= 9 TLS surveys:
= Riegl VZ-400
(near-infrared laser, multi-pulse)
= 3 scan positions
= 6 reference objects
= Continuous discharge measurements

= Precipitation data (tipping bucket)

I I Gauging station 4 TLS observations point
'l A TLS reference object

The orthofoto was obtained by the Instituto geografico nacional de Espana- Govierno de Aragon.
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Methodology & Results

= Standard deviations of elevation per raster cell (0.2 m x 0.2 m)
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Methodologx & Results

= Volumetric change based on 0.2 m x 0.2 m raster

March 2011 - April 2012
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Methodology & Results

= Villacarli hydrograph and precipitation sums per event

discharge [m?/s]

® discharge [m¥/s]
® precipitation sum [mm]
= TLS surveys

| . Al

1 2 3fjs 5

i

0311 05/11 07/11 09/11 1111
o

01/12 0312

[2a

R

05112

60

20

40

30

20

10

precipitation sum [mm]



Results

= TLS periods grouped according to storage behaviour

Nr.

Deposition 1

Mean vol.

Nr. of P P
change  Jaaysiant [A] Jaay eno [d] ] o
[m3/m?] events [-] [mm]
-0.018 89 217 18 38.8
-0.001 76 88 6 77.8
-0.016 88 99 14 36.4

Max Py Qax Quuration

[Mm h-1]  [m?3 s1] [h]
19 2.44 8
19 2.30 22
8 0.67 15
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Results

= TLS periods grouped according to storage behaviour

Mean vol.
Nr- Of P P | Max Pint Qmax Qduration
Nr. change Jaaystart [A] Jatay ena [d] ) ol _ .
[m/m?] events [-] [mm] [mMm h-1]  [m?3s1] [h]
Deposition| 1 -0.018 89 217 18 38.8 19 2.44 8
7 -0.016 88 99 14 36.4 8 0.67 15
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Conclusions

= Structures under active morphological change can be followed
by TLS

= Results suggest a seasonal dependence of the Julian day
linked to sediment input from external sediment sources

Challenges:
= Dealing with data gaps
= (Classification of sediment and gravel by scan data

= Linking TLS data to suspended sediment concentrations
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