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Connectivity is a crucial attribute of riverscapes

Longitudinal is the most relevant for freshwater fish

vertical

Calculation solutions exist but...

not user friendly



OBJECTIVE

Build a user-friendly and fast app to enable calculating multiple

longitudinal connectivity metrics along rivers
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Fast performing user-friendly app to work with river networks

Adequate platform to develop new plug-ins

http://rivtoolkit.com/

https://doi.org/10.1111/ecog.04192
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Functions:

Connectivity Basic Stats

* Connectivity Fragment basic stats

* Probability of Connectivity

e Dendritic Connectivity Index diadromous
* Dendritic Connectivity Index diadromous
« combined Dendritic Connectivity Index 2 basic stats functions
*  Flux

* Area Weighted Flux

* Length Weighted Flux

* Integral Index of Connectivity

* Harary Index

* Betweenness centrality
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Calculates number of fragments, barriers, segments (nodes) &
connections (between segments) per river network
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Calculates length, area, number of segments & connections per
fragment with a river network
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Functions:

Connectivity Basic Stats

e Connectivity Fragment basic stats

e Dendritic Connectivity Index diadromous

e Dendritic Connectivity Index diadromous

* combined Dendritic Connectivity Index Use river length has weighing value
e Flux
* Length Weighted Flux No weighing value

* Integral Index of Connectivity
e Harary Index

* Betweenness centrality



Functions:

Connectivity Basic Stats
Connectivity Fragment basic stats

Probability of Connectivity

Dendritic Connectivity Index diadromous

Dendritic Connectivity Index diadromous

combined Dendritic Connectivity Index

Flux

Area Weighted Flux

Length Weighted Flux

Integral Index of Connectivity
Harary Index

Betweenness centrality

Probability of Connectivity
IR 3@ a)pj

PC
A

Dendritic Connectivity Index diadromous
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Using drainage area

Using river length
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Functions:

Connectivity Basic Stats
* Connectivity Fragment basic stats

* Probability of Connectivity

Probability of Connectivity
* Dendritic Connectivity Index diadromous e — ¥, z}L@p;j Uy%nage area
L

e Dendritic Connectivity Index diadromous

 combined Dendritic Connectivity Index

Dendritic Connectivity Index diadromous
*  Flux per, = ZC USI%F length

 Area Weighted Flux

* Length Weighted Flux

* Integral Index of Connectivity
Allow user-defined variable

* Harary Index

* Betweenness centrality




Functions:

 CBS
* CFBS
* PC
 DCid
 DClp
* cDCl
* Flux
 AWF
 LWF

* lIC

Probabilistic A Binary
connection y connection

Probability of Connectivity Integral Index of Connectivity
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* CBS
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Functions:

 CBS
* CFBS
* PC

 DCid
* DClp
e cDCl
*  Flux
 AWF
 LWF

 IIC

2 basic stats functions + 10 Indexes
7 indexes with user-defined weighing variable

7 indexes with 4 calculation modes
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DP

31 standard connectivity metrics




User friendly Interface

& RivToolKit

Inputs Network data

, Load custom
Calculations -

Load from library

Rn/Connect

Settings

Help

Data

Labels

Connectivity




Load River network

& RivToolKit

Inputs Network data Data Labels Connectivity

, Load custom
Calculations -

Load from library

Rn/Connect

Settings

Help




Load Barriers

& RivToolKit

Inputs

Calculations

Rn/Connect

Settings

Help

Network data

Load custom

Load from library  «

Data

Load custorn

Load from library

Labels Connectivity
Load custom
Load from library Load probability links

Load
Barriers




Optional inputs

& RivToolKit
Inputs Network data Data Labels Connectivity
: Load custom Load custam Load custom Load barriers
Calculations
Load from library  « Load from library Load from library Load probability links

Rn/Connect

Load Data Probability
Links File

Settings

Help




Use RivConnect

& RivToolKit
Inputs Network data Data Labels Connectivity
: Load custom Load custom Load custom Load barriers  +*
Calculations
Load from library  + Load from library Load from library Load probability links

Rn/Connect

Settings

Help




Select the Function

& RivToolKit

Inputs Network data Data Labels Connectivity

, Load custom Loaid custorm Load custarn Load barriers  «
Calculations

Load from library  + Load from library Load from library Load probability links

Connectivity basic stats
Connectivity fragment basic stats
Probability of connectivity

Flux

Dendritic connectivity index diadromous
Dendritic connectivity index potamodrom.
Area weighted flux

Length weighted flux

Integral index of connectivity

Harary index

Betweenness centrality

Combined dendritic connectivity index




Set up the function

& RivToolKit

Probability of connectivity Settings

_ E?:l 2?:1 a;. aj" P;j'

PC

A

The Probability of Connectivity (PC) is
based on the habitat availability concept
and dispersal probabilities bebween D Directional asymmetry
sagments in a river network. In the PC

formula, n refers to the total number of

habitat nodes (segmenits), ai and aj are

the attributes (area or length) of

sagments i and j AL is the maximum

landscape attribute (total area or length

of the river basin), and p*ijis the

maximum product probability of all paths

between segments i and j. The oufputs

include the PC score, ranging from O (no

connectivity) to | (full connectivity), and

the forrmula numerator (Nurmn).

Saura, 5 Pascual-Hortal, L (2007). A new
habitat availability index to integrate
connectivity in landscape conservation
planning: Comparison with existing
indices and application to a case study.
Landscape and Urban Planning 83(2-3):
F1-103.

https//doi.org/ 121018/} landurbplan 2007
03.005

Famabid dasedritie smmeons bt inedag

[ use total basin attribute




Calculate

& RivToolKit

Inputs

Calculations

Rn/Connect

Settings

Help

Calculations

@ PC

Probakility of connectivity

® COCid

Dendritic connectivity index
diodromous

® CClp

Dendritic connectivity index
potamodromous

Calculate Resef

Delete

Results

Search rerm



Visualize results

| @ rivToolKit

Inputs
Calculations

Rn/Connect

Settings

Help

Calculations

® PC
Probability of connectivity

Duration: O Om és

® DCid

Dendritic connectivity index
diodromous

Duwationt Oh Om 55

® DClp
Dendritic connectivity index
potamodromous

Duvation: Oh Om &s

Reset

Delete

Results

Basin IO

1000042

1000291

1000384

1000409

100082

100088

100123

1001543

Probabkility of connectivity

Q x

Open fils

Opan axports folder

PC_20240411143826.txt

Mum

5777600000000

19184400000000

194544670400000000

227 52900000000

306915600000000

172134400000000

193210000000000

1100 of 19941

>

T




e Amber barrier data above 5m

e CCM2 sea outlet basins with at least strahler 3

* BC representation: Tagus basin

& RivToolkit

Inputs
Calculations

RnTonnect

Settings

Help

Caleulations

® PC
Probability of connectivity

Duration Oh

® BC

Betweenness centrality

Duration Oh Sls

® cDCI

Combined dendrific comnectivity
index

Duration Oh

Reset

Delete

Example

Results

Basin ID

1000042

1000291

1000384

1000409

100082

100088

100123

1001593

100194

100197

100239

100270

Q x

Open te

Open exports fokder

PC_20240414103708 1xt

Probability of connectivity

1157 77600000000

19184400000000

19454670400000000

2044900000000

30691600000000

c
5]

1932100

83539600000000

126787600000000

12390400000000

1 - 100 of 19941

O
T/




PC Example representation
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Future developments:

* Fully integration into the RivTool platform ~I\/| OOl

* New functions

Catchment Area-based Fragmentation Index (CAFI)

Catchment Area- and Rainfall-based Fragmentation Index (CARFI)

River Regulation Index (RRI)

River Connectivity Index (RClvol; RClclass; RClrange)

Biodiversity Index (BI)
* Graphic representations for enhanced visualization
* Online workshops

* Integration with other plug-ins

o)

~n/connect

LM

https://shorturl.at/cOU39

Download and help us improve

Nn/Fish Rv/Unit Rn/Opt
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