KNOWLEDGE CONVERSION FOR ENHANCING MANAGEMENT OF EUROPEAN RIPARIAN ECOSYSTEMS AND SERVICES

Final conference, Slovak Academy of Sciences, Bratislava, Slovakia

Trajectories and stakes of riparian reafforestation

along Anthropocene rivers
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At European scale, riparian vegetation has
been replaced along long lowland reaches by
agrultre...
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... urban areas, infrastructures...
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... and poplar plantations as well
S e sy - but also exceptional re-

Aim here :

* Reafforestation
trajectories

* Socio-
ecological
stakes

* Knowledge
gaps



What are the reafforestation trajectories?



Earth Surface Processes and Landforms
Earth Surf. Process. Landforms 27, 425-444 (2002)
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CAUSES OF 20th CENTURY CHANNEL NARROWING IN MOUNTAIN
AND PIEDMONT RIVERS OF SOUTHEASTERN FRANCE
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Also, exceptional
afforestation... partly
spontaneous in mountain
and piedmont
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spontaneous in mountain
and piedmont
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Is afforestation a driver of change in italian rivers within the
Anthropocene era?

Vittoria Scorpio ™™, Hervé Piégay*

Legend
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[ Stability/ negligible adjustments

Widening / aggradation



Contents lists available at ScienceDirect

1850 1870 1890 1910 1930 1950 1970 1990 2010

'h-.. ) /AUITNO (1) 1 S S S
- e Adige (2) I
ELSEVIER Mareta (3)
Rivers SouthTyrol (4) B s
1B ot () 1 2 N
e T
Is afforestation a Cellirna (7) e e e N |

Anthropocene er

5 T

* Oreo (10) R |
aov s g o aly
Vittoria Scorpio™ ™ , Stura di Lanzo (1) e e .
Scrivia (12) e

Vara (15) EE
Magra (16) . /| | |/ |
Panaro (17) 000000000 N

AITIO (13) | N 001500 0 s o o A A
O-To I EREETI

Reno (20) 1 5 s O T O A Legend
Paglia (21 5 500 00000 Y A N N N
Trigno (22) ' S S S S S S N S B ntense narrowing / incision
Biferno (23) I ]
Vzi::r:z z:: e e A "] Narrowing / incision
Cal T O O N S
Tam:::z Sj: N S I I A N I N - Stability/ negligible adjustments
Sinni (28) 1 S N S N S S S A S S
Sant’Ag;at: ((?2,3: R —— | Widening / aggradation

Phase 1 } Phase 2— Phase 3-




The Dordogne river,
one of the main chain
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.... Favoring afforestation
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Terrestrialisation percentage (%)
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Lowland gravel-bed river recovery through former mining reaches, the
key role of sand

Thomas Dépret **, Clément Virmoux °, Emmanuéle Gautier °, Hervé Piégay ©, Mariya Doncheva®,
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Vegetation type

Shrubland

Grassland

Shrub colonized grassland

Sparse pioneer vegetation

Dense pioneer vegetation
- Post-pioneer vegetation

Floodplain age classes

| Active channel of 2010
< 20 years old

P 20-40 years old

B 40-62 years old
- > 62 years old

Use of airborne LiDAR and historical aerial photos for characterising the
history of braided river floodplain morphology and vegetation responses

- S. Lallias-Tacon *?, F. Liébault **, H. Piégay b
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What are the stakes?

- Risk of deforestation, harvesting
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Des milliers de tonnes de bois et pourtant un mauvais
fonctionnement : la centrale a biomasse de Pierrelatte a un coiit
environnemental trés négatif. Centrale a bois ne veut pas dire
«é&cologique ». Reporterre a enquété.



What are the stake

- Risk of flooding due to
infrastructure blockage by in- g
channel wood

http://www.awel.zh.ch/interne
t/baudirektion/awel/de/wasser

/hochwasserschutz/hochwasse
rschutz_zuerich/sihl schwem Sihl in“Zurich.
mholzrechen.html

Grosse Teile von Ziirich liegen auf dem natirlichen Schwemmkegel der Sihl. (Foto: H.J. Egger, Uster)
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What are the stakes?

Mean diameter live trees

Forest plot age

Risk of eldering / drying / decline
of rejuvenation dynamics due to
disconnections (vertical and
lateral) (dams, dikes, mining...
reducing sediment delivery and
flood freq.)

Philippe Janssen *™*, John C. Stella©, Hervé Piégay®, Bianca Ripple?, Bernard Pont*, Jean-Michel Faton ¢,

Divergence of riparian forest composition and functional traits from B
natural succession along a degraded river with multiple stressor legacies

Check for
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Mean diameter Populus spp.

20 40 60
Forest plot age

Stoten, 2020

Channelization and flow regulation => rapid terrestrial-like
succession and transition to the mature successional
phase;

Resource-rich environment => establishment of exotic
invasive species;

Riparian forests could be regarded as “novel ecosystems”
for which restoration thresholds are most likely exceeded;

Alternative strategies should be developed to manage
degraded riparian forests.

n.s. interaction .
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Mean diameter exotic trees



Multi-temporal monitoring of a regional riparian buffer network
Wh at S h O u Id We d O? (>12,000 km) with LiDAR and photogrammetric point clouds
L
Adrien Michez * ", Hervé Piégay °, Philippe Lejeune ¢, Hugues Claessens *

Journal of Environmental Management 202 (2017)

= Preserve the most emblematic forests, their functions and drivers
= Prevent damaging situation with regulations

=> Need large scale assessment is key

for targeting / priorising actions
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Continuous length of riparian patches along rivers (% per segment)
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Height of riparian forest patches (m)

Michez et al.



What should we do?

= Consider flood protection strategies incorporating forest issue
= Restore and mitigate impacts

.monitor to learn kg
fibedload transpo

Weil-Breisach, programme wile i o, crues du Rhin -
en harmonie avec la nature.
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What should we do?

" |mprove knowledge to understand processes
and promote best practices

=> ecological processes
(recruitement, growth)

Increased winter/spring Increased pulsed flows
base flows (bankfull, freshes)

Increased Increased inundation]
channel scour of channel featuresJ

Increased Reduced
dieback/mortality germination

reproduction

Reduced abundance of
terrestrial vegetation in channel

Miller et al. 2013
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What drives riparian vegetation encroachment in braided river
channels at patch to reach scales? Insights from annual airborne Ecohydrology, 2017
surveys (Drome River, SE France, 2005-2011)

Bianca Rapple! @ | Hervé Piégay! © | John C. Stella? ® | Dimitri Mercier®
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=> Temperatu re : ROle Can riparian shading mitigate water warming in impounded
lowland rivers? Marteau et al. ESPL Online

- of forests to ponderate
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=> temperature : Effects of temperature rising on forest
exacerbate existing drving due to human alterations

Max canopy height of the plot
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Conclusions

* Complex trajectories of afforestation due to various controls (nature, intensity,
date) and hydro-bioclimatic contexts

=> A clear biogeomorphological diagnosis considering characters, functioning and
trajectory of forests and rivers is then needed to design sustainable management
scenarios.

=>Managing riparian forests cannot be done without considering river processes and
inversely.

* Stakes are important (forest resource, flooding risk, aquatic and terrestrial
biodiversity) and potential solutions exist to prevent problems, to improve, to
preserve

=> Clear research needs (upscaled approaches, process understanding, monitoring to
assess action efficiency



A collective adventure we want to
share and discuss!
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