¢
UNIL | Université de Lausanne _ ¥ Swiss National S c n at pa?'é
o 2E Science Foundation g

Faculté deS géosciences A akademie der naturwissenschaften NAaziunNal
et de I'environnement svizzer

Monitoring sediment- and instream wood-transport

during e-flows in the Spol River
Ruiz-Villanueva, V., Aarnink, J.A., Gibaja, J., Finch, B., Vuaridel, M.

Virginia.Ruiz-Villanueva@unil.ch

University of Lausanne, Faculty of Geoscience and Environment
Institute of Earth Surface Dynamics (IDYST), River Ecosystems Research Group

1. What e-flows are?

The presence and operation of dams significantly impact river ecosystems
and lead to biodiversity loss worldwide. The concept of environmental flows
(e-flows) emerged to mitigate some of these impacts. As the scientific EEsms T
understanding of the bio-physical processes that govern rivers is evolving, DAl Ao 0  Wegetation) S
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so does the assessment of e-flows and their terminology: \ / e 4
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The riverregulated by a dam results in narrowing and incision processes due to the flow
| 3 and sediment deficit, but if an unregulated tributary joins the regulated river, as in the case
Gelli ot Calleretal iy Aemmen 20 o meton, S METRELL IO iy bt 2023 of the Spdl River, the downstream segment becomes only partly regulated and is

Escobar-Arias and

Pasternack 2010 characterized by different processes.

2. STUDY SITE AND GOALS 3. METHODS AND e-flows

The Spodl River is the largest in the Swiss National Park (SNP), and is dammed by the Since the year 2018 we enhanced the existing

Punt dal Gal and the Ova Spin dams. We focused on the lower segment. monitoring program including: T S
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Y Wood surveys and tracking
Y Drone surveys (provided by the SNP) ==
Y Numerical modelling
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Our goal is to include the sediment and wood regimes into the e-flows monitoring 2000 2010 2015 2020 2021

and better understand how the e-flows affect the river morphology, and how much Viodified from Consol, 2021 vear
and which sediment and wood sizes are mobilized during the e-flows.
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4. PRELIMINARY RESULTS Depth (m) P Hydrodynamic model results

I e et s Water depth and critical

Total area of Area of Area of Volume of Volume of Specific elevation
interest A; lowering raising erosion V. deposition V; change [m]
[m?] [m?] [m?] [m?] [m°] V.-V,
Ae, =
g Ai

16683 N, sediment size

15025

12720 2920 930 1530 320 -0.10 [ 1 336?

-1.1708
1.005
ID.BSEH?

067333

05075
034167

P g.gaes Y The numerical modelling allows explc_)r_ing
Morphological changes 50D _ | tje flow de_pth and velo_C|ty, angl the critical
(post-pre e-flow DSM 2021) e iameter (i.e., the sediment size that the

¥ + 0.5 (sedimentation) i ow is ableto ca rry)_

no change (or not detected)\ \ R
B 0.5 (erosion) AR

.

Sediment grain size distributions 4 eflow T 0 10 20m
1 Ova da Cluozza, the unregulated tributary D o, L E—

0.9 . ] ] _*‘ " ) -
0.8 Y The e-flows succeed in eroding et Critical Diameter (m)

0 part of the sediment delivered '3334

o Before e-flow 2019 by the tributary, but not enough 015002

- After e-flow 1 2019 to reduce aggradation. Y Modelling different hydrographs, we -0.18387
. \ . - - 011671

o4 After e-flow 2 2019 T - .
Y The e-flows mobilize only finer : it
0.3 can test and design the e-flow. Initial _. 0.10005
, Before e-flow 2021 9 O

02 * After e-flow 2021 material resulting in tests showed that longer peak flows . g | oo

0.1 coarsening, but the tributary would be more effective transporting ggggi?

60 80 100 120 140 160 SUpp'IES more fine material sedimentthan a hlgher peak. 0.016758
Grain size [mm] between the e-ﬂOWS. 0.0001

5. CONCLUSIONS This monitoring program is key for the design of future e-flows in the Spdl, but also for the understanding and management of
regulated rivers in general.
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