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The State of European River Network Connectivity

Natural Fragmentation

 Waterfalls compiled from : o  Waterfall
aterralls

* European Waterfalls (www.europeanwaterfalls.com/, 2020) ] Basins

* World Waterfall Database (Swan and Gross, 2012)

 Manually added locations after aerial imagery inspection
(Google Earth, Google LLC., 2022)

* Geographic location of the waterfalls verified and integrated
with CCM2 network (De Jager and Vogt, 2007)

 Total of 1343 natural barriers

Leite et al. (in prep)


http://www.europeanwaterfalls.com/
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- Aflas river barriers
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The State of European River Network Connectivity

Artificial Barriers

» Barriers compiled from databases:
 AMBER Barrier Atlas (AMBER Consortium, 2020)

» Georeferenced Global Dams And Reservoirs (GeoDAR
vl.1, Wang et al., 2021)

* GIlObal geOreferenced Database of Dams (GOODD V1)
(Mulligan et al., 2020)

* Geographic location of the dams verified and integrated with
CCM2 network (De Jager and Vogt, 2007)

* Total of 12 656 artificial barriers in total, 9 212 affecting the
network at the CCM2 resolution

B

Leite et al. (in prep)
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Artificial Barriers

Leite et al. (in prep)
Duarte et al. (submitted)

Barrier Density

Density per 100 sgkm
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* Georeferenced Global Dams And Reservoirs (GeoDAR

vl.1, Wang et al., 2021)
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Reservoirs

River Length Affected by Dam
Reservoirs
Percentage

0 I 6.79-9.75

0.01-1.68 [ 9.76 - 13.09

1.69-3.18 [ 13.10-19.32

319-478 [ 19.33 - 32.69
479-6.78 [ 32.70 - 100

Basins

Leite et al. (in prep) ;
Duarte et al. (submitted) R
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Reservoirs

River Length Affected by Dam
Reservoirs
Percentage

0 I 6.79-9.75

66 818 Km 0.01-1.68 [ 9.76 - 13.09

1.69-3.18 [ 13.10-19.32

319-478 [ 19.33 - 32.69
479-6.78 [ 32.70 - 100

Basins

Leite et al. (in prep) . _
Duarte et al. (submitted) R
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Reservoirs

Floodplain Area (100y)
Affected by Dam Reservoirs
Percentage from total floodplain area

2 0-1.133477 41.360528 - 66.597033
1 9 3 9 4 K m 1.133478 - 5.234393 [ 66.597034 - 86.065195
5.234394 - 12.463936 - 86.065196 - 93.678147

12.463937 - 24.210605 [ 93.678148 - 98.932173
24.210606 - 41.360527 [l 98.932174 - 100

Basins

Leite et al. (in prep)
Duarte et al. (submitted)
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Leite et al. (in prep)

DCI potamodromous
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potamodromous diadromous

Dendritic
Connectivity
Index
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Leite et al. (in prep)



Connectivity

“exchange pathways of water, resources and organisms between the channel, the aquifer, and the floodplain”
(Ward, 1989)

Dimensions of connectivity
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Other Connectivity Impairments

‘ Dams and Reservoirs

G=» Roads

g Railroads

@ Navigational Waterways




Roads and Railroads

Global Roads Inventory Project (GRIP) (Meijer et al., 2018)
* T1- Highways
e T2- Primary roads
e T3-Secondary roads
* T4- Tertiary roads
e T5- Local roads
* Railroads

Calculated road width and added buffer to layer to
determine river length affected by road intersections.

GI!IPllqul roads dataset

>
Ligend
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*_Porto Velho, Brazil

Figare 3, The GEIF global road maps, displhying the detaild and hammornized coversge ovwr world regions ared the ooversge per
inclivishaal road type.



Roads

* Global Roads Inventory Project (GRIP)
(Meijer et al., 2018)

GleBio

Global biodiversity model for policy support

— Highways

| Basins
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Railroads

 © 2023 EuroGeographics

—— Railroads
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Roads and Railroads

Roads and Railroads
Intersections with River
Segments

0-20 . 201-300
21-50 I 301 - 450
51-100 [ 451 - 650
101 - 150 [ 651 - 900
151 -200 [ 901 - 1606

Basins

Leite et al. (in prep) A 3
Duarte et al. (submitted) e
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Roads and Railroads

Roads and Railroads Intersections
with River Segments

intersections per km of river

0.00 I 0.27-033
0.01-0.07 B 0.34-0.44
0.08 - 0.13 B 0.45-0.60
0.14 - 0.19 B 0.61-0091
0.20 - 0.26 B 0.92-8.09

Leite et al. (in prep)
Duarte et al. (submitted)
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Roads and Railroads

River Length Affected by
Roads and Railroads
Intersections

Percentage
0-0.10 B 0.51-0.70
0.11-0.20 [ 0.71 - 1.00
021-030 [ 1.01-4.00
031-040 [ 401-7.00

i o041-050 [ 7.01- 100
Basins

Leite et al. (in prep)
Duarte et al. (submitted)
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Roads and Railroads

River Length Affected by
Roads and Railroads
Intersections

Percentage

7 052 Km 0-0.10 B 051-0.70
011-020 [l 0.71-1.00
021-030 [ 1.01-4.00
031-0.40 [l 4.01-7.00

i o041-050 [ 7.01- 100
Basins

Leite et al. (in prep) _ = :
Duarte et al. (submitted) N
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Roads and Railroads

Floodplain Area (100y) Affected by
Road and Railroad Intersections

Percentage from total floodplain area

1 9 O O K I I I 2 0- 0.161026 I 1.240878 - 1.763576

0.161027 - 0.354104 [ 1.763577 - 2.611214
0.354105 - 0.571704 [ 2.611215 - 4.274576
0.571705 - 0.857985 [l 4.274577 - 7.761774
0.857986 - 1.240877 M 7.761775 - 100
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Navigational Waterways

United Nations Economic Commission for Europe
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Navigational Waterways

River Length Affected by

Navigational Waterways
Percentage

0.01-0.44 - 3.56 - 6.80

0.45-0.65 [ 6.81-13.21
0.66-1.07 [ 13-22-25.84
108-191 [ 2585-50.78
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Navigational Waterways

River Length Affected by

Navigational Waterways
Percentage

18 594 Km S

0.45-0.65 [ 6.81-13.21
0.66-1.07 [ 13-22-25.84
108-191 [ 2585-50.78
1.92-355 | 50.79 - 100

Basins

Leite et al. (in prep) : . 3§
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River Length (Km) | Floodplain Area (Km?)

Dams _ )
Reservoirs 66 818 -
Dams and Reservoirs 79 393 19 394
Roads and Railroads 7 052 1900
Waterways 18 594* -

*estimation

21 280 Km?

Leite et al. (in prep)
Duarte et al. (submitted)
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potamodromous diadromous

Dendritic
Connectivity
Index
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Take Home Message

River networks are naturally fragmented (on average 18% of river network fragmentation is natural).

Longitudinal connectivity is the most relevant dimension for fish species, nonetheless, lateral disconnection is
recognized as a significant impact on ecological function in riverscapes, negatively affecting the development of

side-channel habitats, floodplain evolution, riparian ecosystem processes, and biodiversity.

Aggregation of these metrics allows the classification of the sub-basins regarding the overall effect on lateral

connectivity.

Assessing the extent of these disturbances is relevant in attaining goals placed by environmental policies like the

Water Framework Directive or the Nature Restoration Law.



Travel expenses were partially covered by the Travel Award
sponsored by the open access journal /Water/ published by MDPI
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Thank you for your attention!
tamaraleite@edu.ulisboa.pt
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