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Morphological changes in a braided river of the Italian Alps during the last two centuries
and related dynamics of riparian vegetation
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1. Introduction: channel evolution, riparian forests and in-channel wood 3. Methods

Nine sets of historical maps and aerial photos (from 1805 to 2003) were used to determine changes in the Piave river corridor (active channel width, vegetation type
and cover, island areas and number). They were georeferenced, interpreted and edited by a GIS software. 9 sub-reaches differing for channel width and morphology
fluvial systems. These rivers, like most channel networks in Italy and Europe, underwent major transformation during the last century, mostly as a were also identified and analysed separately. Two series of cross-sections (1935-2003) allowed to get insights into the vertical evolution of the streambed. Discharge

consequence of human impacts both at the basin and at the channel scale. data (from 1926) perltted t sess Fhe pos IOW regulation 9” fer.m?w? dlschrg
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Braided rivers are characterised by a highly dynamic response to changes — both natural and human-induced — in their drainage basin. Several braided
channels originate in the Eastern Italian Alps, a tectonically active mountain range where high erosion rates supply large amounts of coarse sediment to the
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» The general pattern of channel adjustment includes channel narrowing, bed incision, and shift towards a
wandering/single thread type (Surian and Rinaldi, 2003, see adjacent figure).

« Accompanying channel narrowing and incision, vegetation encroachment took place within the former river
channels, and thick riparian woodlands are now present in many locations within the river corridor of these
Alpine rivers, on islands and on floodplains.
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 Although these riparian forests may bring about benefits in terms of biological diversity within the river
ecosystem, they pose several problems from a hydraulic perspective, one of which is they represent source of s R o VA . Aty s o , Year
woody debris that may clog critical sections downstream (e.g., bridges, hydraulic structures) (from Surian & Rinaldi, 2003, Morphological response to river The 9 sub-reaches 805, 1926 and 2003 Max annual discharge (1926-2004)
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Across ltaly, river maintenance activities such as removal of riparian trees and of stranded wood are being justified for the -
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balance) itself is arguable. Furthermore, a modern perspective on river management aims at restoring natural processes = 10 m yr
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occurring within the fluvial corridor such as bank erosion and wood input. = o
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It thus becomes relevant to understand the extent to which the forested areas on floodplains and islands in braided Alpine S 500 o o _
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rivers are due to recent human impacts (e.g. flow regulation, watershed erosion control projects, sediment trapped by 200 g 100 - 12 m yr

dams, gravel mining) rather than a natural characteristic of these river systems. 200 - < 0 ‘ ‘ ‘ ‘
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This study focuses on the morphological changes occurred in a gravel bed river of the Eastern Italian Alps (the Piave river,

The Piave river from Belluno looking  in the “Vallone Bellunese” synclinal), now covered with abundant riparian vegetation and forested islands that may S i e e R e LR B RGO G TG e O A CIU OB VG I C IR el e L
upstream: late 19th  century 1800s to their minimum during early 1990s, a trend interrupted only between 1960 and 1970 (1966 flood).

(above) and 2006 (below) represent important source of wood during floods. Example of channel evolution (sub-reach 9). A simplified land use classification ~ Channel area in 1991 was 1/3 of the initial value. Since 1991 the channel has expanded back.
was adopted for 1805/1890/1926. Green colors indicate vegetation patches, grey The extension of riparian vegetation (shrubs and tress, on islands and floodplains) follows an opposite pattern.
the unvegetated active channel. Low flow channels and bars were not identified.

2. Study site: the Piave river (Eastern Italian Alps)
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The upper Piave basin (drainage area of 3,200 km?) has been inhabited since prehistoric times. Its forest cover reached a minimum probably during the 19th - 360 - 1930-1935 that bed elevations are very similar. 3 | 5 = e e reduced  significantly
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The study reach is 30-km long, and represents the intermediate course of the river within the montane district. At the beginning of the 20th century, it was - . " " . evidences. o o o0 o6 oo ; o - -
characterised by a wide, braided active channel mostly confined by climatic terraces. In-channel vegetation was apparently scarce. Longitudinal distance (km) year Peak discharge (m’s”)
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The valley of the Piave f « Channel type: braided, wandering natural and artificial reforestation (75! narrowing phase), then much more intensely because of dam map in Methods). -
river in the study section, | - ;—J? <N —— building and gravel mining (29 narrowing phase). After the latter was stopped in the 1990s, and Map showing the location
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Map of the Piave basin with its dense network of Aerial photo of the study reach. The * In a scenario of expanding channel area, in-channel wood is likely to increase, and thus an
hydraulic structures for hydropower generation, extension of the stream corridor is _ _ o _
built between 1930s-1960s reported, within which land use evolution appropriate management of the potentially unstable riparian forests may be required.
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