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A long decline up to protection status and reintroductions

Variations in terrestrial environment ———mmm == ——n
Can we identify local

and regional
colonization patterns ? |

Wildlands

Rangelands Croplands Villages Dense Settlement:

r

XVIth century

(7

>
NN
s

S
RS it
A Y]

AN

Variations in
aquatic environment

Data from Véron (1992) and French Biodiversity Agency (OFB) — Beaver network



Identify colonization patterns: Data collection

Data collection Data from French beaver network
B | MR, A from 1987 to 2023 (for our study)

i

%« > 67 000 reaches of 500 m-long
opportunistic & protocoled
sampling method with priority given
Sl to new areas and/or colonization
/VQ\ fronts

(see Poster Y. Bressan et al.)

Il Sampled reach
Not sampled reach




Identify colonization patterns: Data collection

Data collection Data from French beaver network
SN from 1987 to 2023 (for our study)

s > 67 000 reaches of 500 m-long
opportunistic & protocoled
sampling method with priority given
W to new areas and/or colonization
. ,VQ fronts

(see Poster Y. Bressan et al.)

A subset of 12% data
(n = 7780 reaches) \

Colonization process
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u colonization
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Identify colonization patterns: Data collection

Data collectio
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Identify colonization patterns: Environmental data

Hydrology
(4 variables)

(Database RHT, Pella et al. 2012)

Catchment area
[3 - 23 000 km?]

Altitude [20 — 820 m]

Slope [0 — 122 %o]
Discharge

Specific discharge =

(0,001 — 0,06 m3/s/km2] C3tehment area
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Hydrology
(4 variables)
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Identify colonization patterns: Environmental data

Hydrology > = Time
(4 variables) (1 variable)

(Database RHT, Pella et al. 2012)

Time between 2 sampling occasions

Catchment area [ 1-24 years]
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Discharge
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Identify colonization patterns: Environmental data

Hydrology > = Time |
(4 variables) (1 variable) (5 variables)

(Database RHT, Pella et al. 2012)

Time between 2 sampling occasions (Database OSO Theia, 2016 - 2023)

Catchment area [ 1-24 years]
[3 - 23 000 km?]

Territory scale (buffer of 100 m x 500 m)

Altitude [20 — 820 m] % woody area [0 - 100]
_ 0
Slope [0 — 122 %o] | % perennial culture area [0—96 ]
Discharge

Specific discharge =
[0,001 — 0,06 m3/s/km2]

Catchment area % annual culture area [0—-95]

% urban area [0— 100 |

_ 1[0-15%]
Dispersal 3 classes 1 2 [15—30 %]
3 [30 - 100 %]

(1 variable)

Hydrological distance from the °
nearest colonized reach \/ﬂ
[100 — 102 000 m]



Identify colonization patterns: Environmental data

Hydrology = Time Land use
(4 variables) L (1 variable) (5 variables)

(Database RHT, Pella et al. 2012)

Time between 2 sampling occasions (Database OSO Theia, 2016 - 2023)

Catchment area [ 1-24 years]
[3 - 23 000 km?]

Territory scale (buffer of 100 m x 500 m)

Altitude [20 — 820 m] % woody area [0 - 100]
_ 0
Slope [0 — 122 %o] | % perennial culture area [0—96 ]
Discharge

Specific discharge =
[0,001 — 0,06 m3/s/km2]

Catchment area % annual culture area [0—-95]

% urban area [0— 100 |

_ 1[0-15%]
Dispersal 3 classes 1 2 [15—30 %]
3 [30 - 100 %]

(1 variable)

Hydrological distance from the °
nearest colonized reach \/1\ Context scale (buffer of 2 000 m)

[100 — 102 000 m] % woodlands [1—99 ]



Identify colonization patterns: Modelling approach (TopDown)

Logistic regression nvariables

From a full model
logit[P(Y = 1)] = Z BiX; + ¢

Dispersal characteristic Hydrological variables ¢ \?
(1 variable) (4 variables) (\f:/"
Temporal variable <
(1 variable) &)

==
Land use £

o 5

(5 variables)

\_

M Colonized M Not colonized



Identify colonization patterns: Modelling approach (TopDown)

Logistic regression .
n variables
From a full model

logit[P(Y = 1)] = By + Z BiX; + ¢
(e - —— ) =i
Dispersal characteristic Hydrological variables e 1 1=
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)
Land use f%% Temporal variable S< 3 main watersheds Rhin

(5 variables) o (1 variable) &) ) , (n=118)

3 ., Rhdne

To a model with significant variables (an're | S (n=125)
16 ) }
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Identify colonization patterns: Results

B Colonized
Il Not colonized

Colonization
characteristics

Rhin - Meuse
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Between 2 Distance Between 2 Distance

sampling occasions
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Identify colonization patterns: Results
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Identify colonization patterns: Results

B Colonized
Il Not colonized

Colonization
characteristics

Environmental
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Identify colonization patterns: Results

B Colonized
Il Not colonized

Colonization
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Introducing streams as spatial patterns

Stream networks
as spatial patterns

From the subset of
12% initial data
(n = 7780 reaches)
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(Peterson et al. 2010)




Introducing streams as spatial patterns

Stream networks
as spatial patterns
From the subset of

12% initial data
(n = 7780 reaches)
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First results for 1 watershed
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First results for 1 watershed Top-down approach

Introducing streams as spatial patterns

Stream networks
as spatial patterns

From the subset of
12% initial data
(n = 7780 reaches)
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Conclusions & perspectives
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Probability to sample a colonized reach increase with the time between 2
sampling occasions and decrease with the distance from the nearest colonized

reach
=» Consistent with the literatture: a species which progressively colonize by saltation with a
mean dispersal distance of 5 km (Graf et al. 2016)
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Low link with environmental variables to confirm with spatial analyses

Hydrology

=» Suggest beavers colonized downstreams

Landuse at local and regional scale
=» No signficant results with spatial analyses for the Rhin-Meuse watershed
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Hydrology

=» Suggest beavers colonized downstreams
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=» No signficant results with spatial analyses for the Rhin-Meuse watershed
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Can we predict next colonized reaches ?

Develop tools for stakeholders to help local people, farmers and
industrialists live and work with beavers
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