Exploring interactions between hydrogeomorphological processes and riparian vegetation

along the Flume Tagliamento, Italy, using remotely sensed data
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Figure 1. Fiume Tagliamento, NE lItaly. Figure 2. Pioneer (photo foreground) and mature (photo background) islands situated on a large medial bar in ' da g e ap I 5 10 15 20 25 30

2. Quantifying spatiotemporal variation in
riparian vegetation and channel morphology

the Fiume Tagliamento. Pioneer islands result from the deposition of fine sediment around uprooted trees (A).
Subsequent tree regeneration encourages trapping of additional fine sediment and plant propagules, leading
to island growth (B). Further growth and coalescence of pioneer islands can lead to floodplain extension
and/or the establishment of larger islands (C).
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Figure 4. (A) DEM of Fiume Tagliamento bed surface following identification and stripping of vegetation. (B) Height estimates
for identified vegetation. (C) Box-and-whisker plots of differences between surveyed and LIDAR-derived bed elevation values
along three transects shown in A and B. (D) Comparison between measured (2010) and LIiDAR-derived (2005) tree heights.

frequency distributions were found to become progressively less negatively skewed,
and change from leptokurtic to platykurtic, as vegetation growth rate, spatial extent,

and height increased (Figure 8). Together, these findings illustrate how riparian
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measurements (Figure 4). The frequency distributions of detrended bed elevation
values from 19 one-km reaches were described statistically (skewness, kurtosis).
Potential relationships between vegetation characteristics (height, growth rate, spatial

extent) and these morphological properties were then explored.
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Figure 3. (A) Aerial photo of Fiume Tagliamento near San Vito al Tagliamento. (B) Spatial distribution of Landsat
TM-derived NDVI values. (C) Relationship between Landsat TM pixel NDVI and mean vegetation coverage
estimated from aerial photo (error bars represent +/- one standard deviation). (D) Comparison between aerial
photo- and Landsat TM-derived vegetation coverage for 42 one-km reaches (NDVI threshold = 0.2).

be explained as a simple function of flood magnitude
and/or frequency. Instead, removal is controlled by
complex channel planform adjustments that can occur

over a range of competent flows (Figure 5).

Figure 5. Processed Landsat TM images

reveal temporal changes in spatial configuration
of vegetation (green) and main channels (black)

at Flagogna site on Fiume Tagliamento.
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