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Context



Dam-induced disruption of natural

continuum of rivers has manifold

consequences on fluvial ecosystem.

How distinct plant groups and plant

adaptive strategies can mediate the

regulation effects is largely unexplored.

We aim to understand how macrophytes,

(including bryophytes) and riparian woody

vegetation respond to hydrological

alterations along the river and across the

riparian zone downstream of dams.
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Research question



We specifically aimed to 

determine the Degree Of 

Regulation [DOR] and/or 

Distance From Dam [DFD], 

where river regulation no 

longer significantly affects 

plant communities in two 

case studies – a run-of-river 

dam and a storage 

reservoir in Portugal.
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Sampling sites



June-July 2019

Herbaceous vascular plants (aquatic, riparian), bryophytes, riparian trees, shrubs and lianas
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Sampling



Traits

Macrophytes & Bryophytes

• Growth form

• Life span

• Leaf anatomy

• Leaf shape/Leaf lenght

• Clonal Spread

• Reproduction type

• Fragmentation

• Stolons

Riparian trees and shrubs

• Canopy height

• Leaf area

• Stem flexibility

• Seed weight

• Seed buoyancy

• Reproduction type



Macrophytes

• Disturbance-resilient (emergent 
perennials with clonal spread, 
rhizomes)

• Disturbance-favored (consisting 
of emergent species with sexual 
reproduction, seeds)

• Disturbance-adapted
(hydrophytes with clonal spread, 
fragmentation and hydrochoric
dispersal).

Results



Bryophytes

• Hygrophilous lotic

• Hydrophilous lotic

• Hydrophyilous lentic

• Heliophilous lentic

• Sciophilous lentic

• Rheophilous

Results



Riparian woody vegetation

• Disturbance-favored - shallow rooted, 
diverse reproduction strategies, hydrochoric
dispersal (seeds)

• Disturbance-adapted - species with sexual 
reproduction and hydrochoric dispersal (fruits)

• Disturbance-resilient - deep-rooted with
diverse reproduction strategies and non-
hydrochoric dispersal

• Highly disturbance-adapted - shallow-
rooted species with diverse reproduction 
strategies and hydrochoric dispersal (fruits)

• Poorly disturbance-adapted - deep-rooted 
species, mostly with nonhydrochoric dispersal
(seeds)

Results



Results – spatial changes



Results – spatial changes

willows



Results
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Degree of regulation (DOR) Distance from the dam (DFD), (m)

DOR DFD, (km)
Reservoir

Run-of-river
0.10
0.15

12.24
17.83

Aquatic macrophytes

e.g. Ranunculus spp.; Callitriche
stagnalis; Myryophyllum spicatum

Results – recovery patterns downstream of dams

Cover increases in regulated circumstances are greater in the run-of-river than in the reservoir case study for 
Disturbance-favored macrophyte guild (riverine ferns and emergent macrophytes) and Disturbance-adapted 
macrophyte guild (i.e. aquatic macrophytes)



Degree of regulation (DOR) Distance from the dam (DFD), (m)

DOR DFD, (km)
Reservoir

Run-of-river
0.10
0.22

12.40
10.19

Results– recovery patterns downstream of dams
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Reservoir – promotes cover increase of Disturbance-favored riparian guild (e.g. willows, Salix spp.; diverse reproduction
strategies), Disturbance-adapted riparian guild (e.g. ash, Fraxinus angustifolia; species with sexual reproduction
and hydrochoric dispersal), and Highly disturbance-adapted riparian guild (e.g. Acacia spp.)



Regulation induced longitudinal and lateral guild cover change but not guilds' 
loss; 

Presence of flow-related traits can foster guild cover with regulation gradient;

Different regulation types resulted in different impacts on the plant communities 
(higher number of significant responses for the reservoir case study compared to run-
of-river; encroachment of riparian vegetation into the channel downstream of the 
storage reservoir and expansion outwards downstream of the run-of-river dam);

Regulation triggered along and across the river functional change, but the 
extent is based on trait adaptations, plant groups, and regulation type.

Conclusions



For more information visit the project website!
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