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LONGITUDINAL, LATERAL AND
VERTICAL DIMENSIONS

Ward 1989; Gregory et al. 1991; Petts and Amoros 1996
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Flow regime components are the primary | o o .
regulators of river functions and integrity | pyration
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Hydrograph of River Vouga, central west region of the Iberian Peninsula, Portugal, illustrating the terms
associated with the main facets of streamflow regime. Data provided by the Portuguese Environmental
Agency (APA/INAG) (SNIRH, 2012).



LARGE BARRIERS AND FLOW REGIME ALTERATIONS
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Hydrograms representing the changes in the intra-annual variation of monthly streamflow volume (hm?3) caused
by three different types of dams operating for a) water derivation, b) water storage for summer irrigation and c)
hydropower production, in the Portuguese territory. Grey line represents the regulated watercourse while black
line represents the correspondent free-flowing river, from the same region and with the same original
characteristics. Flow data was provided by the Portuguese Environmental Agency (APA/INAG) (SNIRH, 2012) and
by EDP (Energias de Portugal).
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HYDROPEAKING > ECOPEAKING

CAUDAIS ANUAIS
-~ CAUDAIS DIARIOS
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FIGURE 2.1 River hydrograph and river channel cross section illustrating low flow, flow pulse, and flood pulse for
the Darling River at Bourke, southeastern Australia.

O regime hidrologico da forma a cada rio



DAILY ALTERATIONS OF THE FLOW REGIME

HYDROPEAKING > ECOPEAKING



INVERTEBRATES CAN BE USED TO DEFINE HYDROPEAKING RAMPING AND VARIATION

Maria Teresa Ferreira
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CAUDAL ECOLOGICO

Caudal minimo a manter no curso de agua, que permita assegurar a
conservacao e manutencdo dos ecossistemas aquaticos naturais, a producao
das espécies com interesse desportivo ou comercial, a conservacado e
manutencao dos ecossistemas ripicolas, e aspetos estéticos ou de interesse
cientifico ou cultural.

REGIME DE CAUDAIS ECOLOGICOS

Um regime de caudais ecologicos e constituido por valores de
caudal que variam ao longo do ano (em geral de més para mes)
para atender as necessidades das espécies (ou comunidades),
sendo flexivel em funcao das condicdes hidrologicas naturais

gue se verificam em cada ano, em particular em anos secos.



REGIME DE CAUDAIS ECOLOGICOS

« Caudais atendendo as necessidades das espécies

«Caudais de limpeza (flushing flows) para remocao de materiais

finos depositados e manutencéo da vegetacao pioneira,

« Caudais para manutencao da estrutura do leito e da capacidade
de transporte,

ecaudais para manutencao do nivel freatico (dimensao vertical)

«Caudais para manutencao dos ecossistemas laterais associados

(dimensao lateral) - charcos e zonas humidas

« caudais de manutencao de ecossistemas de estuarios.

FUTURO: REGIME DE CAUDAIS AMBIENTAIS




Schlosser and Angermeier’s (1995) dynamic landscape model of stream fish
life history : spatially separated habitats for spawning, feeding and refugia
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Variacdo de caudal (rio Lima- regime natural) e da area util para a truta de rio

A: Natural ﬂow hydrograph B: WUA in natural flow
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Fig. 9. Temporary habitat series: (A) daily hydrograph in natural regime; (B) daily habitat (WUA) time series for adult brown trout in natural regime; (C) daily hydrograph
n regulated regime; (D) daily habitat (WUA) time series for adult brown trout in regulated regime.
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Aquatic biodiversity and natural flow regimes

Principle 1

Principle 3
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THE BUILDING BLOCK METHODOLOGY
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Fig. 2. Example of flow regime built up using building blocks.

From Acreman and Dunbar, Hydrology and Earth System Sciences, 8(5), 86/-876 (2004)
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Biogeomorphic High hydrogeomorphic connectivity Low connectivity
domain (strong resilience) (strong resistance)

p
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Low water level

Ecological
FBS phase --------------------- —

Fluvial biogemorphic succession (FBS: Corenblit et al. 2007)
V- vegetation, G- geomorphology

Corenblit, D., NS Davies, ] Steiger, MR Gibling and G Bornette. Considering river structure and stability in the
light of evolution: feedbacks between riparian vegetation and hydrogeomorphology. Earth Surface Processes
and Landform (2014)



MATA RIPARIAANTES DA BARRAGEM

1947
Alcacovas River downstream of Pego do Altar Dam
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MATA RIPARIA DEPOIS DA BARRAGEM

2010
Alcacovas River downstream of Pego do Altar Dam
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Best regime: Floods with a return period
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Sediment transport analysis
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Combinando eflows and flushflows — river Ocreza
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Flush flows using riparian modelling
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Expected succession phase areas for the

considered climate change scenarios 2090 , ,
® River bank devegetation and

upland forest spreading inwards
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