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Why focusing on ecological status?

Legal framework

« Water Framework Directive, 2000 — art. 1 (a): a framework which
« prevents further deterioration and protects and enhances the status
of aquatic ecosystems »

WEFD defines a « good chemical status » (concentration normes) and a « good
ecological status » (quality of structure and functioning for aquatic ecosystems)

* Return to good status in 2015 (2022 now)
« Elimination of the toxics

« Thus, a political need for tools assessing these status
« Measurement scale : 11.500 surface waterbodies
* 4 biological components: fish, macroinvertebrates, macrophytes, diatoms
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Why focusing on ecological status?

A measure of ecological functioning, under multiple stresses

Basin scale land-use

Ecological structures
and processes are
hierarchically
organised (Frissell,
1986)
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Strategy of France

1/ National typology of functioning

Hydroecoregions
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Strategy of France

2/ Definition of a reference

» Selection of :
« well functioning rivers (natural processes)
« with their natural biodiversity
« Low human impacts
v’ Very located

v Hardly observed / in the range of natural variability
v" No human toxics

« Used to assess the 4 biological components under unimpacted
conditions:

 Macro invertebrates
 Diatoms
* Fish

@ * Macrophytes




Strategy of France

3/ A survey network

National typology 1500 stations
Homogeneously distributed among
the national types

Ecological components
* macroinvertebrates (1 a year)

+ diatoms (1 a year)
* macrophytes (1 every 6 years)

fish (1 every 2 years)

General Physico-chemicals

* dissolved oxygen
* O, saturation rate
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Strategy of France

4/ Biotic indices (Example of the macroinvertebrates indice 12M2)

* Measure of the ecological status
* From a field survey, provide a note that is transcipted to a status class

* Macro-invertebrates L
« Fish R&ference sites

) notes distribution
* Diatoms

* Macrophytes
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‘ Strategy of France

5/ Pressure-Impacts methodologies

They are developed to:

1/ understand how biotic indices respond to anthropogenic disturbances,
So that

2/ we can assign a status to each unsurveyed waterbody, and

3/ assess how to achieve WFD goals
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5/ Pressure-Impacts methodologies: explicative goal

« 1/ To understand how biotic indices respond to anthropogenic
disturbances

Land-cover pressures, hydromorphological alterations et physico-chimical

pressures have been linked with:

- macrophytes (Feld 2013),

- diatoms (Dahm et al. 2013, Villeneuve 2015),

- fishes (Kristensen et al. 2012; Marzin et al. 2012; Feld 2013; Marzin et al.
2013; Dahm et al. 2013, Villeneuve 2015),

- macro-invertebrates (Sponseller et al. 2001; Donohue et al. 2006; Wasson et
al. 2010; Marzin et al. 2012; Feld 2013; Sundermann et al. 2013; Dahm et al.
2013, Villeneuve 2015),

These studies show that:

- each kind of pressure has a significant effect on each biological index

- links between pressures and biological indices could be scale dependant
(watershed, reach and riparian buffer have a strong structuring effect on

@ ecological functionning)



Strategy of France

5/ Pressure-Impacts methodologies: explicative goal

« 1/ To understand how biotic indices respond to anthropogenic
disturbances
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5/ Pressure-Impacts methodologies: explicative goal

« 1/ To understand how biotic indices respond to anthropogenic
disturbances

total phosphorous
nitrates

nitrites
ammonium

Allows to assess the variance of BOD
biological indices explained by disolved oxygen

suspended matter

E— PC Porometers

pressures natural land cover
low impact agriculture land cover

high impact agriculture land cover
artificial land cover

Allows to assess the relative drainage
effect of each predictive variable irrigation

Land-cover and
Hydromorphology
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5/ Pressure-Impacts methodologies: explicative goal

« 1/ To understand how biotic indices respond to anthropogenic
disturbances :Introducing scale hierarchy in pressure-impacts methods

Reach scale

PLS Regression

How are scales link

Villeneuve et al, 2015. Ecological indicators
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5/ Pressure-Impacts methodologies: predictive goal
« 2/ To help assigning a status to each unsurveyed waterbody
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5/ Pressure-Impacts methodologies: WFD goal

« 3/ To assess how to achieve the WFD goals
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Current work

But environment is changing...

Introducing climate change scenarios
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Current work

But environment is changing...
* Introducing climate change scenarios
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Current work

But environment is changing...
* Introducing climate change scenarios
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Current work

But environment is changing...

* Introducing climate change scenarios

summer winter e g
T Hydrolo Temperatur g
szj,z 9 Y ) gy - — = e pg ature :
CITII regime regime ;
f .
¢ X /4 !
! \ / | Greenhouse Surf.
| \ | gas Temperature
I - | I
|
Precipitations tendancies | Hyg romorphology :
| 7 I Chemicals
| / q
/ | /
‘ "4 I /
/
Habitat [%
S. v ¥
A Community
\ 4
Ecological

Status




Current work

But environment is changing...

* Introducing climate change scenarios
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Current work

Towards an integrated modeling of river ecological functioning

multi-scale descriptors

Typologies and spatial filters

Impairment risk indicator
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Conclusion

« To guaranty rivers a sufficient freedom of functioning
« Adaptation / Resilience

« Knowledge is still under development

« Methods to help managers deciding in an uncertain context
« Risk methodologies

Actual knowledge
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Thanks for you attention!

www.irstea.fr



