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The world’s major river basins differ in their
degree of freshwater-scarcity stress
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Increase of freshwater-scarcity stress
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Impact on water quality (nature contribution)

1 Discharge ISpecies mobility lEnvironment 1 Quality (dilution)

Banerjee et al., 2013
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Sauvage et al., 2018

What about the ecological functions of water regulation?



Ecological function = group of physical/biological/biogeochemical processes

Fisher et al. 2009
Momblanch et al., 2009

L Nature contribution i.e. ecosystem services Francesconi et al., 2016

Ecological Functions of water regulation
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How are ecological functions evolving
along the watershed?

- Hot spots and Hot moments

- Understand ecological functions in
differents compartments of the river

« Land use effects

“ : Perfect tool:
MODELING

Sauvage et al., 2018
Cakir et al. (in progress)

5



Methodology:
SWAT processes in-stream Main Channel

Downstream

:-"“Ehemicé'l""'-._ Transport
/‘ e (Advection &
Lateral Inflow Dispersion)

\. From Bailey et al., 2014
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(in water column)
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Methodology:
SWAT processes in-stream

Pelagic part [ —
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The conceptualization in SWAT of the SUDQE ~ ° >uobin” streames: 263
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Discharge (m2.s71)

Discharge (m>.s71)
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Average daily load ( t. day‘1)

Average daily load ( t. day‘1)

Nitrate calibration/validation
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Net balance of Nitrate in benthic area

Net balance of Nitrate in pelagic area
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Preliminary results: Spatial variation
Interannual net balance of NOin stream

Net balance of NO; in stream N =
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Preliminary results: Spatial variation
Net balance of NO4 by compartments
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Preliminary results: Spatial variation
Spatial Analysis clustering

Net balance of Nitrate in pelagic

Spatial Analysis of NO; net balance
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Preliminary results: Spatial variation
Control parameters of pelagic part

Spatial Analysis of NO; net balance
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Preliminary results: Spatial variation
Land use impacts

Land Use
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To gO further: Ecological function = group of physical/biological/biogeochemical processes

Relationships between Net balance of NO3 and indicators?

Net balance of NO5; = f(Slope, Altitude, Froude,[NOs], [PO,], MPCE)

Linear mixed model fit
Froude : R, S

- - rho = 0.69, p<0.001
Fr =

é“@
=

with v : water velocity,
g : gravity acceleration,
h : water level

log(UNO3) predicted—-LMEM

Dr. Flores et al., (in progress) log(UNO3) observed—SWAT



TO gO fu rthel': Ecological function = group of physical/biological/biogeochemical processes

Relationships between Net balance of NO3 and indicators?

Net balance of NO; = f(Slope, Froude, Altitude, [NO5|,[P0O4|, MPCE )
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log(UNQO3) observed—SWAT



To gO further: Ecological function = group of physical/biological/biogeochemical processes

Relationships between Net balance of NO3 and indicators?

Net balance of NO; = f(Slope, Froude, Altitude, [NO;], [PO,], MPCE )

-—

MPCE : " Linear mixed model fit
indicator based on the structure of S ;,,-‘..:;':",; '
the invertebrate community ' " .

log(UNQ3) predicted—-LMEM

Dr. Flores et al., (in progress)

log(UNQO3) observed—SWAT



Conclusion

Compartments

STREAM

PELAGIC <+ BENTHIC

Season effects

Spatial effect

Land Use effect
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Conclusion

. Compartments
Production — g
STREAM —  PELAGIC = BENTHIC
Season effects NS
Spatial effect + + + + NS
Land Use effect Urban ++
Compartments
Removal —
STREAM —  PELAGIC <+ BENTHIC
Season effects + + (summer) NS + + (summer)

Spatial effect

<+

<+

NS

Land Use effect

Agriculture + +

Grassland + +
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Perspectives

Compartments
STREAM BENTHIC
Control factors f(control factors)
- Physical Slope, Altitude, Froude, Q To be continued To be continued
- Biochemical [NOs], [PO,]
- Biogical MPCE

- Modelling ecological functions thanks to control factors
«  What about human impacts?

- What about climate change?




What about ecological functions under
climate change?

Talk of Dr. Raimonet, today @5pm
Session C1: Climate Change Applications
Building D.2. 16

UNIVERSITAT
4 POLITECNICA
e’ DE VALENCIA

. ~CSIC @ \Q‘?‘ - W Tecuco I W UCA |z

24



mnterreg @ o

Crirdann BN

Development of a water resource
management platform during
low water periods in the

SUDOE region
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