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) In memory of J.G. Wasson

e 1. Riparian areas and stream ecological functioning

e 2. Large scale analysis of ecological status (sensu
WED) to land cover in stream corridor

e 3. Future analysis and tools
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Aquatic habitat
Diversification

Fish In trees...
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' Water Quality Regulation

~

«  Biochemical processes
Z\’ollutants interception, recycling

\ = Protecting buffer zones :
! | » Nitrates, phosphorus, sediments, pesticides

\

/'« Good agricultural practices already
e ] needed!

= Purification functions
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Process optimization

Corridors with
- 2'to 3 bands

cultures

Small brooks make large
rivers...

Grass

+ |
(exploited wood) B Protect headwaters

nutriments en solution
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Global factors
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) In memory of J.G. Wasson -

e 1. Riparian areas and stream ecological functioning

‘_‘_ e 2. Large scale analysis of ecological status (sensu
LT WEFD) to land cover in stream corridor

e 3. Future analysis and tools
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) Selection of pressure parameters
Driving forces as proxies

Status

Abiotic parameters

Bioindicators

(Pollutants Inputs \ Pollution

Organics (MO)
Nutrients N,P Invertebrates
Toxics,
\- / acidification Eish

Population
. density
|\ urbanisation

Agriculture
Land use

Cndustries )
Water uses fDamS A Physical alterations Diatoms
energy Abstraction \
transport o
Derivation Hydrology
L Morphology
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“Pressure” data : Land cover

Calculation of the catchment area

For each biological
site (e.g. IBGNV)

14 )
Pressions Corine Land Cover

Evaluation of land cover pressure according to
CORINE Land Cover

(44 categories

Delimitation of a « riparian buffer"
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PLS models: France (IBGN)

France

France - all

Armorican

Calcareous

Central massif

Mediterranean

PLS model R

R?>=18 %

R? = 20%

R%2=159%

R?=31%

R? =38 %

"CORINE Land cover
Continuous urban fabric
Di continuous urban fabric
Industrial-commercial units
f'Dump sites

|| construction sites

Non irrigated arable land
Vineyards
Fruit trees

Broad-leaved forest
Coniferous forest
Mixed forest

-0.04
-0.04
-0.07
-0.06
-0.04

basin riparian

-0.05

-0.09
-0.07
-0.04

basin riparian

basin riparian

basin riparian

basin riparian
-0.05
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-0.03
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)
PLS models: Slovakia (Saprobic Index)

=

Slovakia Slovakia - all Carpathians Pannonians

PLS model R R®> =44 % R?> = 38 % R?> =29 %
CORINE Land cover basin (pari basin jpari basin  riparian

|Artificial surfaces

' |Agricultural areas

/ | |[Forests and semi-natural

Industrial-commercial units

Non irrigated arable land

Broad-leaved forest

Coniferous forest -

Mixed forest 0.06 0.07
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)

Riparian corridor

e Clear and general impact of artificial land cover

|~ = inall models

.' = Dueto Hydro-morphological alterations (not pollution)
e Negative effect of arable land, vineyards

A = But variable according to the regions

~\e "Buffering" effect of riparian land cover

{_ \ = Clearly positive and significant for forests

/1 = Even with urban pressures

| = Pastures : according to the cattle rearing...

= Regional variability
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Spatially distinct causes of impact

”“Agricul fure Urban

Direct pollution
Pollution P

nutrients erosion >\ /hputs in the river
pesticides
At the basin scu Exfended
impacts on
General Corridors
Degradation of and river beds
riparian Flood defence
Corridors Stabilization
Channelization
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) In memory of J.G. Wasson

e 1. Riparian areas and stream ecological functioning

| e 2. Large scale analysis of ecological status (sensu
WEFD) to land cover in stream corridor

e 3. Future analysis and tools
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From pressures variables to risks of degradation

Engineering works Alterations of structures
and uses and processes
_ _ Substrate clogging Sediment
Intensive farming fluxes
Elirination of coarse substrate
D'ams- ~.‘l.‘._._“...-........_.............._....._........-.....-......._.... Fesemmamm e s
- o £ Flood frequency and intensity
Gravel mining increase
Imperviousness : Flow regime alteration
Water starage Flow modification | Flew
‘Water abstraction Shott and flashy
o — , - i flowe teleases below dams
== Bypassedsecfons  mm »
y ¢ Low flow frequency and intensity
Dikes i increase
— e pgam——- mnn
( Riparian zone artificialization > L Sinuosity reduction
Stabilization ( Riparian corridor alte raﬁoD
Resectionning Lateral dynamics alteration
Redimensionning. i Secondary channels decannaction [ Matpnalogy
: Levees Flow velocities slw down
Spatial
filter Riffle pool alteration
; i Bankfull discharge increase
SYRAH_ CE System for Auditing Hydromorphology (Chandesris et al., 2009)
Pdle hydroécologie
cours d'eau

@gNJEMA f-(;emagref
ECONNECT, Grenoble Bernin, 4-6 November 2009 N7 RS e



WIGRT WL
?ﬂubre 5 de\Be uvoisi

St- Geolre 57 2
. ens Valdam'

\
)

———f\\Sl Jean—

e

- O T ¥
la Cote- St Andrewlﬁ -
Beaurepalreom (el

——*,l—— 1 Rwe

'. St Pler|
% -de- Chartr

/ | St E’[lE‘*nne—T'wl””“'S Lﬂufji» J

le Grand- NN~ Voreppef

( S -de-St-Geoirs A= a\y f
> =OfITe . pyg //J\h ol P& 1 Y

s — "«-___ e (

230 000 km
in 2010

de-Lans

Pdle hydroécologie
cours d‘esu

3 ~Ba urne

a Chapelley ' B/
en-Vercors /[ J8 >

ie i
o s Sciences, eauc & Teroires




ECONN

buffer 12 w

VEG LT MAJ
T_VEGLITMA
<10 %
—— 10-30

30-60 )’

>60 %

pYs
#

CT, Grenoble Bernin, 4-6 November 2009

N°19

SYRAH_CE

Pdle hydroécologie
cours d'eau

. —
Dovewa Coimagre

at ie i
o s Sciences, eauc & Teroires



ECONN

/
buffer 30 m /

VEG 30 M
T_VEG30M
<10 %

— 10-30 ;
30-60

- @g
f

no data

CT, Grenoble Bernin, 4-6 November 2009

N<20

SYRAH_CE

Pdle hydroécologie
e:tmrsw‘eom’A
@gl\_!;MA (C(‘amagref

N\ ciences e Lrofes

n o
&t des mileux aquatiques



\: BD Topo ® IGN
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) Other tools (to be vectorized)

o Data selection

‘- Q BD Ortho ® IGN
(0.5m, B,V,R)

) | @ SPOT5XS
| (10 m, MR, PIR, R, V) Y ey —
W Other data : 0 & : k)
/" (RPG,CLC,BDR, ..) £ P
,'  » Classification methodology:

U Object oriented approach:
1- Segmentation
2- Classification

Spectral
_ Textural K
Tormos thesis, 2009 Form %
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) Indicators

e Obijectives:

| O Define riparian indicators

o
Riparian area buffer
- Structure :
- Average width
- Width variability

\ - Connectivity (continuity) :
- Number of breaks

- Length of breaks

v

’ Biological Study site
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) Conclusion (1/2) -

o Yes we can... act immediately with sufficient
knowledge to improve ecological status

o One of the powerful control lever is potentially the
restoration of the riparian areas

o Due to ecoregional differences in combined pressures,
differenciated territory politics of restoration are
needed
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Conclusion (2/2)

To support research and to define appropriate regional politics
it is necessary to build a better spatial framework of natural
and disturbance situations (in p. T°C, chemical and
hydromorphological elements including riparian areas)

A new era of bioindication has to progress toward better
discrimination between sources of impairment

Future Pressure/biological responses models would
beneficiate of the two previous advances

Future restoration measures are experimental opportunities to

inscrease knowledge; pre and post data have to be carefully
designed
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« L'arbre, la riviere et 'homme »

P
o = = Medad MEEDDM/DA4E, 2008, 64 p.

Thank you for attention| ...
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