ECOLOGICAL IMPACTS OF CHANNELIZATION MODES ON THE
LOIRE, GARONNE AND ELBE RIVERS IN COMPARISON

The Loire, Garonne and Elbe rivers have been engineered in different ways. A comparative study on the biological XAVIER-F. GARCIA

colonisation of the Loire and Garonne rivers has revealed different impacts of the different engineering scenarios on the
structure and diversity of the chironomid communities. Especially, the harmful effects of embankments and intensive
pumping ofwaterfor irrigation ontheoveralldiversity o ftheGaronne Riverhave been demonstrated. Basedon these results
we discuss theexpectedimpacts ofengineeringmanagement onthebiodiversity ofthe Elbe.

The comparison of biodiversities m the Loire and Garonne rivers was done with monthly sampling of both benthic larvae
and driftingpupalexuviaecollected in themainchannelandtwoside arms, respectively (GarciaandLaville 2000, 2001).
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On the Garonne River, many hydraulic
engineering works have been carriedoutto
providewaterforirrigation:
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¥* Main channel fixed and disconnected
from sidearms(Fig.3)

*s High daily water level fluctuation due
tohydropower plant peaking (Fig. 4)
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Q. (m’s™) QMJ Loire 1996 VIJMHt=9 cm
2800 - VAMH=32 m Table 1 : Hydromorphologicalcharacteristicsofthestudysites(1996,riverkilometresarefromthesource).
—— QMA=448
2100 - LOIRE (River km 794) GARONNE (River km 290)
Widthofthe Main Channel (m) Min : 123 Max : 537 Min : 75 Max : 164
1400 -
Distance between the dikes (m) Min : 688 Max : 1056 Min : 75 Max : 164
700 - A Mean annual discharge (m’s ") 481 178
) - M Current velocity (m s™1) Min Max Average+= SEM  Min Max  Average £ SEM
1 31 6 91 131 152 182 213 244 274 305 335 366 Main Channel 0.05 0.31 0.36 £002 003 0.88 0.51 +£0.04
. : : : : : . Side Arm I 0.00 0.4 0.06 £002 003 0.55 0.25+0.13
Fig. 2 : Main daily discharge of the Loire River. VIMHt : Daily Side A 1 0.00 0.4 004 +001 000 0.03 0024001

cumulated variation of the waterlevel. VAMHt : Annual cumulated
variationofthewaterlevel. QMA :Meanannualdischarge(m’s").

arms by aggradation (Photos 5 & 6)
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* Homogenisation of the habitat
conditions 1n the main channel by
increasing current velocity (Table1)
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Fig. 4 : Main daily discharge of the Garonne River. VIMHLt : Daily
cumulated variation of the waterlevel. VAMHt : Annual cumulated

variationofthewaterlevel. QM A :Meanannualdischarge(m’s™).

The lower section of the Loire River still possesses considerable fluvial dynamics which
favours a high biodiversity. Conversely, artificial stabilization of banks and irrigation

Table 2 : Chironomid diversity recorded in the side arms (R = Species richness, N = Number of

management in the Garonne River have resultedinamodificationofthefauna:

specimens). Rarespecies:abundance<Sspecimensperstudy site.
120 - O Number of species Lo . o, s - 5
p— S — B Number of rare spodies ¥ Stronglossofthediversityinthemainchannel(Fig.5).
100 - do - : : : . : .
R N R/LogN R N R/LogN % Simplification o fthe structure of the chironomid community bythe dominance of four
Allspecies 80 - C "no.n . . . . o c
il 03 . b5 4 0 . . small, rheophilous and "r" type reproductive strategy species: Cricotopus bicinctus,
Side Arm 11 87 2519 263 86 3935 239 60 — [ Orthocladiusrivicola, Rheocricotopus chalybeatus and Synorthocladiussemivirens.
Rare species . ; 0, 0 .
Side Arm] 23 2472 6.3 21 8124 5.4 40 - 81 *» Lossofthediversityinthesidearms(Table2).
Side Arm I1 21 2 848 6.1 15 3613 42
20 -
26 . . . i i .
Table 3 : Chironomiddiversity (R/LogN)recordedfor eachsubstratetypeofthemainchannel. 0 L The d.ecreas§ n le.el'Slty. appcars malnly due tO the dlsapp earance of the most leGI’SGly
Loire Garonne colonised microhabitats like roots, woody debris or macrophytes (Table 3). These results
Roots Wood  Macrophytes  Mud Boulders Gravel Sand . . 5 0
Lo . s 0 0 0.4 » s Fig. 5 : Compared species richness in the main show that the preservationof shoreheterogeneityand standingw ater areas areessentialto
channelsoftheLoireandtheGaronnerivers. . . . . R :
Gaxonng 115 10.7 115 1.6 88 9.3 i maintainbiodiversityinrivers.
Photo 7:
Perpendicular
groynes near

The measures of river engineering on the Elbe to promote navigation, especially embankment and historic construction of groyne structures
perpendicular to the flow (Photo 7), partially exert similar ecological impacts as on the Garonne: alteration of the shore structure, loss of
connection with side arms, disturbance of shoreline habitats by ship waves action and increase of flow velocity in the middle of the channel.
Hence, the present impacts of the Elbe management on themacroinvertebrate fauna are similar as on the Garonne: disappearance o f specialised
speciesanddecrease inoverall biodiversity.

An alternative way for shore protection, ifnavigationis thought topersist, 1s tobuildgroyne structuresparallel to the river shore, asnowdonenear
Wittenberg (Photo 8). The construction of such kind of alternative groyne structures would create standing waters at the margin of the main
channel which are regularly flooded. This will allow the renewal of habitat dynamics and the persistence o f natural shores protected from ship
waves action. The expected ecological consequences are the colonisation by frequent and rare species and finally an increase of the overall
biodiversity.

References: Garcia X.F. & Laville H. (2000). Firstinventory and faunistic particularities of the Chironomid population from a 6" order sectionof thesandy riverLoire(France).Arch.Hydrobiol. 147(4), 465-484.
Garcia X.F. & Laville H. (2001). Importance of floodplain waters for the conservation of chironomid (Diptera) biodiversity in a 6" order section of the Garonne River (France).Annls. Limnol. 37(1), 35-47.

Wittenberge.

Photo 8: Parallel
groyne near
Wittenberg, an
alternative way for
shoreprotection.
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Photo9:NaturalsidearmoftheElbe.



