the River Restoration Centre

Working to restore and enhance our rivers

Delivering River Restoration: Recipes for Success

131TH ANNUAL NETWORK CONFERENCE

nry LAND = WATER Penny Anderson = ‘:.__.
a crow Services Associates Ltd ﬂ‘,
O Ty GO % CONSULTANT ECOLOGISTS %/ ROYAL HASKONING

@ rshydro Salix

wi LLOWBANK

Eroson & Corssevaion Jarades




How French river restoration projects are evaluated?
Discussion about the notion of success

Bertrand Morandi!- Hervé Piégay? et Nicolas Lamouroux?

bertrand.morandi@ens-lyon.fr

1Université de Lyon - UMR 5600 EVS — ENS Lyon, 2 IRSTEA Lyon

RRC 13th Annual Network Conference — Nottingham 19-20 april 2012

ENS DE LYON



mailto:bertrand.morandi@ens-lyon.fr
mailto:bertrand.morandi@ens-lyon.fr
mailto:bertrand.morandi@ens-lyon.fr

Context and aim of the study

« European WFD (2000) promotes river restoration
« More and more French river restoration projects

 Need to evaluate the effects and the success of these
projects

Aim : provide feedback on the evaluation process
of French river restoration projects



Studied restoration projects’ characteristics

@ restoration project
. restoration site in multisites project

% of projects (n=44)

Ecological engineering |
Instream Structures |
Channel or bank remodelling |
Remeandering, channel creation IEEEEEEE————

Dam or valve removal .|
Former channel restoration |
Wetland restoration |

Personal and property protection |INEG_G_———————_

Riparian restoration |

Minimum flow increase |

Sediment introduction I

Dam adjustment (fishway, etc.)  INEG_—
Sediments extraction A

Dyke removal |
Instream pond removal I
0



Materials and methods

Phone interviews (n=66)
44%
17%

B Fisheries
1%

1% g% L1 Other

Documents analysis (n=325)

Scientific Scientific Thesis Technical Presentation Communication Total

articles reports documents  supports documents
Easy to access 16 21 1 10 8 55 111
Hard to access 0 103 8 88 15 0 214

Total 16 124 9 98 23 55 325

_ Research Institutes
B ONEMA, Water Agencies

M Local Government Structures

I Conservation Institutes



Framework for the assessment of evaluation and success

What are the evaluation
objects and metrics used?

Thematic Relative references
compartments
Before-restoration Control
reference reference

Biological metrics Monitoring framework

Fish Before / After restoration Control / Impact
Vegetation .
Invertebrates Continuous monitoring (series) !
| e —— :
Other fauna E Impact stations £
Discontinuous regular monitoring ! &
e o ¢ o : 3
' >
Discontinuous irregular monitoring | e
® o ® : Control stations
Physical metrics One-off measurement E
. '
Hydromorphology

Physico-chemistry|  xpcirite raferenices

Historical Geographic Optimum Expert
reference reference modeled reference reference




What are the evaluation objects?

Fishes
Invertebrates
Vegetation

Other fauna
Hydromorphology
Physico-chemistry

% of projects (n=44)

Muus et al., 1973 Muus et al., 1973



What metrics are used?

Hydromorphological metrics % of projects (n=39)

Hydrology

Morphological dynamics
Morphometrics

Habitat characters
Habitat attractivity index

0 10 20 30 40 50 60 70

Fish metrics % of projects (n=37)

Reproduction

Species richness
Biotic index
Community structure

Population structure

0 20 40 60 &0
% of projects (n=10)

Salmo Trutta
Salmo Salar
Thymallus Thymallus

0 20 40

Muus et al., 1973

Invertebrate metrics .
% of projects (n=36)

Richness

Biotic index
Community structure
Phenotypic traits

50 &0 70 80 80
Muus et al., 1973



Framework for assessment of evaluation and success

What are the evaluation What are the monitoring
objects and metrics used? frameworks?
Thematic Relative references
compartments
Before-restoration Control
reference reference
Biological metrics Monitoring framework
Fish Before / After restoration Control / Impact
Vegetation .
Invertebrates Continuous monitoring (series) !
Other fauna ————— % lopect stations 5
Discontinuous regular monitoring ! =
e o o e : 3
Discontinuous irregular monitoring | e
® o ® : Control stations
Physica‘ metrics One-off measurement E
‘ '
Hydromorphology

Physico-chemistry Absolute references

Historical Geographic Optimum Expert
reference reference modeled reference reference



What are the monitoring

Before / After / Control measurements

f ks?
rameworks: % of projects
70
Only after
Before & after
W After & control
m Before, after & after control I

W Before, before control, after & after control Fish (n = 37)

Before / After measurements timing

% of projects
80

60

40

20

Invert (n=36) Veget(n=25) Fauna (n=13) Hydrom (n=39) Phys-chem (n=22)

M Fish (n=37)

W |nvertebrate (n=36)

B vegetation (n=25)

¥ Fauna (n=13)
Hydromorpho (n=39)
Physico-chemestry (n=22) -

0

6 5 4 3 2 1 1 2 3 4 5 6 7 8 9 10
Number of years of campaigns

1 12 13 14



Framework for assessment of evaluation and success

What are the evaluation What are the monitoring
objects and metrics used? frameworks?
Thematic Relative references
compartments
Before-restoration Control
reference reference
Biological metrics Monitoring framework
Fish Before / After restoration Control / Impact
Vegetation
Invertebrates Continuous monitoring (series)
Other fauna e — Impact stations

Discontinuous regular monitoring

*—0—0 9

Discontinuous irregular monitoring

00 —0

Physical metrics One-off measurement

Evaluation

Control stations

Hydromorphology

Physico-chemistry Absolute references

Historical Geographic Optimum Expert
reference reference modeled reference reference

What references are used
for evaluation?



What references are used for evaluation?

Relative references

: 1

Before-restoration
reference

Control
reference

M Fish (n=30)
B |nvertebrates (n=30)
L Vegetation (n=20)

M Other fauna (n=13)
Hydromaorphology (n=33)



Framework for the evaluation and success assessment

What are evaluation What are the monitoring
objects and metrics used? frameworks?
Thematic Relative references
compartments
Before-restoration Control
reference reference
Biological metrics Monitoring framework
Fish Before / After restoration Control / Impact
Vegetation
Invertebrates Continuous monitoring (series)
Other fauna e ——= Impact stations

Discontinuous regular monitoring

*—0—0 9

Discontinuous irregular monitoring

00—

Physical metrics One-off measurement

Evaluation

Control stations

Hydromorphology
Physico-chemistry

Absolute references

Historical Geographic Optimum Expert
reference reference modeled reference reference

What are references used
for evaluation?



What are references used for evaluation?

Relative references Absolute references

: 1

: 1

% of projects

Before-restoration Control Expert Geographic Optimum modeled
reference reference reference reference reference
M Fish (n=30) ™ Other fauna (n=13)

M |nvertebrates (n=30) = Hydromorphology (n=33)
L Vegetation (n=20)



Framework for the evaluation and success assessment

What are evaluation What are the monitoring
objects and metrics used? frameworks?
Thematic Relative references
compartments
Before-restoration Control
reference reference
Biological metrics Monitoring framework
Fish Before / After restoration Control / Impact
Vegetation y
Invertebrates Continuous monitoring (series) !
Other fauna ————— % lopect stations 5
Discontinuous regular monitoring ! e
e o o o : 3
Discontinuous irregular monitoring | oy
& o ® : Control stations
Physical metrics One-off measurement E
. '
Hydromorphology
Physico-chemistry  ,pcolute references
Historical Geographic Optimum Expert
reference reference  modeled reference reference
What are references used What are the results of

for evaluation? evaluation?



What are the results of evaluation?

From relative references From absolute references
80 % of projects M Fish (n=30) 80 % of projects
W |nvertebrates (n=30)
B Vegetation (n=20)
¥ Other fauna (n=13)
Hydromorphology (n=33) 60
40

20

1]
Improvement Deterioration No effect Positive Megative
Heterogeneity of results
Inter-compartment  heterogeneity Intra-compartment heterogeneity
80 % of projects M From relative reference (n=23) 80 % of projects M Fishi (n=30)
From absolute reference (n=12) M |nvertebrates (n=30)
M vegetation (n=20)

60 e 60

¥ Other fauna (n=13)
Hydromorphology (n=33)
40 —

20 _




Conclusions and perspectives
A need to clearly define references for clear restoration objectives

A need to improve quality of monitoring in order to support
reference comparison

Important to identify values behind references

. B

Support policy strategy to better situate river
restoration projects within an integrated river

management approach



Thank you for your attention

Many thanks to our FORECASTER
partners, ONEMA financers and all the
scientists or stakeholders who took the

time to answer to our solicitations.
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