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PROJECT AREA 

Drau near Leisach/Lienz in Eastern Tyrol 

Length 1200 m, width max. 150 m 
Residual flow stretch „Strassen-Amlach“  (MQ 4,9 m³/s 
vs. 13,0 m³/s in uninfluenced conditions) 
Issues:  Sediment accumulation, dense vegetation 
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• Maintenance management (bed-load, vegetation) in rivers 
 Vegetation density, Potential driftwood 

• Flow modeling 
 Influence of vegetation on roughness  

• Semiterrestrial habitat modeling 
 Identification of gravel and sand bars basedn on reflectivity data 

• Structural diversity 
  Based on hydraulic models and statistic indices 

 

 

TOPICS IN PRACTICAL APPLICATION 
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MAINTENANCE MANAGEMENT IN RIVERS 

Software: RiProcess, ArcMap & 
lastools 
 
RiProcess:  export of point cloud 
ArcMap: conversion/ model 
generation 
 
Data basis:  
• Terrain model – 0.25x0.25 m 
• Surface model – 0.25x0.25 m 
 

Objective: Identification and 
classification of vegetation in 
riverbeds for maintenance 
issues (driftwood) 
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MAINTENANCE MANAGEMENT RIVERS 

Comparison model / ALB-point cloud:  
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MAINTENANCE MANAGEMENT IN RIVERS 

Results:  
In total 617 trees > 15m 

15-20m – 468 pcs. 
20-25m –   91 pcs. 
25-30m –   37 pcs. 
30-35m –   19 pcs. 
35-40m –     2 pcs. 

 
237 trees within HQ30 

15-20m – 219 pcs. 
20-25m –    18 pcs. 

Focus of maintenance 
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MAINTENANCE MANAGEMENT IN RIVERS 

Conclusion: 
- No direct determination of the trunk diameter due to the high point cloud densitiy in 

flood-plain forests 
- No determination based on species level – therefore only  an estimation of the diameter 

and possible  
 
+ Good correlation between calculated trunks and point cloud evaluation in a visual 

comparison (RiProcess)  
+ Significant better identification of trees compared to same methodology applied on 1m 

terrain model TIRIS (only 60% of trees identified) 
+ Appropriate method für identification of maintenance hot spots along a river stretch 
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FLOW MODELING – DERIVATION OF ROUGHNESS DISTRIBUTION 
 

RiProcess:  export of all points of the area 
SMS/Hydro_AS-2D: hydraulic modeling of different water 
  levels 
ArcMap / lastools: stratification of vegetation points 
  model generation 
 

DSM 

DSM relative 

Water Depth 

Vegetation Stratum  
taken into account 
according to Depth 

(Example Picture) 

Objective: Derivation of vegetation-
induced roughness distribution in rivers 
based on point density in wetted area 
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FLOW MODELING – DERIVATION OF ROUGHNESS PARAMETERS 
 
Results:  
• „Vegetation Density“ within HQ30 wetted volume 
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FLOW MODELING – DERIVATION OF ROUGHNESS PARAMETERS 
 Conclusion: 

 

+ „View through the vegetation“ can support the expert´s estimate on roughness parameters 
+  Combination between sand/gravel terrains, wetted areas and vegetation density can be 

used as a widely gapless roughness input for the hydraulic modeling with high accuracy 
requirements 
 

- Correlation between points from ALB / vegetation density / roughness parameter not yet 
verified 

- SMS/Hydro_AS-2D can´t use the potential high resolution of the terrain model (up to 0,10 x 
0,10 m) 
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SEMITERRESTRIAL HABITAT MODELING - GRAVEL AND SAND BARS 

Software: 
RiProcess, ArcMap 
& lastools 
 
RiProcess: export 
by reflectance (0 - 
-1, -1 - -2, -2 - -3, -
3 - -4, -4 - -5) 
 
ArcMap: 
conversion to 
rasters per class 
 

0,05 m 0,10 m 

0,25 m 0,50 m 

Objective: Identification of gravel/sand bars based on 
reflectivity data, generation of input data for terrestric 
habitat modeling 
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SEMITERRESTRIAL HABITAT MODELING - GRAVEL AND SAND BARS 

Results:  
Map of gravel and sand terrains within the project area 
• Reflectance classes from 0 to -3 represent sand and gravel areas 
• Resolution of 0,25x0,25 or 0,50x0,50 m 
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SEMITERRESTRIAL HABITAT MODELING - GRAVEL AND SAND BARS 

Conclusion: 
 

+ Identification of „sand and gravel“ possible: Input for semiterrestrial habitat modeling, input 
for roughness allocation for hydraulic modeling) 

+ Advantage of the „view through the vegetation“ (CIR-images for designation of areas without 
vegetation always end at the canopy) 
 

- Minimum grid size of 0,25x0,25 m possible after division by reflectance classes– insufficient 
for smaller grid size  

- No division in sand and gravel terrains possible 
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INDEX OF STRUCTURAL DIVERSITY - BASICS 

Objective:  Assessment of structural quality for river sections 
  Objective evaluation of structural diversity 
 
Software:  SMS & Hydro_AS-2D, PatchAnalyst & ArcMap  
 Calculation results from high resolution hydraulic model 
 Calculation of different Patch Metrics (Landscape Shape Index, Shannon Diversity Index) 
 Combination of Patch Metrics to a structural diversity index in rivers 
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INDEX OF STRUCTURAL DIVERSITY  

Approach  
 
• Hydraulic modeling with high resolution computationeal mesh 

-calculation of velocity and water depth for different 
discharges (between NQT and MHQ) 

• Classification of the parameters flow velocity and water 
depths (7 categories) 

• Generation of river sections between banks using a 10 m strip 
width perpendicular to the stream axis; 20% overlapping 
between the bands) 

• Calculation of Patch Metrics (Diversity Indices) for the 
parameters flow velocity and water depth for each band and 
discharge 

• Standardization of calculated values (Fuzzy Membership) to 
values from 0 to 1  

• Weighted combination of standardized diversity values for all 
flow velocity values and all water depth values (combination 
of different discharges to one index ) 

• Weighted combination of the indices for flow velocity and 
depth to one „structural diversity“ index 
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INDEX OF STRUCTURAL DIVERSITY 

Water depth, 2.2 m³/s (300 days/year exceeded)  

Water depth, 23.1 m³/s (5 days/year exceeded)  
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INDEX OF STRUCTURAL DIVERSITY 

Diversity Index based on water depth, 2.2 m³/s (300 days/year exceeded)  

Diversity Index based on water depth, 23.1 m³/s (5 days/year exceeded)  
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INDEX OF STRUCTURAL DIVERSITY 

Velocity, 2.2 m³/s (300 days/year exceeded)  

Velocity, 23.1 m³/s (5 days/year exceeded)  
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INDEX OF STRUCTURAL DIVERSITY 

Diversity Index based on velocity, 2.2 m³/s (300 days/year exceeded)  

Diversity Index based on velocity, 23.1 m³/s (5 days/year exceeded)  
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INDEX OF STRUCTURAL DIVERSITY 

Diversity Index based on 4 discharges (2.2 m³/s, 4.9 m³/s, 12.9 m³/s, 23.1 m³/s) 
and three parameters (velocity, water depth, wetted area between banks) 
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INDEX OF STRUCTURAL DIVERSITY 

Results and conculsion  
 
+ The calculated index of structural diversity represents the diversity of morphological structures in 

aquatic systems  
+ Data quality and accuracy of the ALB data allow very specific predictions 

 
Outview 
+ Test the approach on different rivers with different structural diversity 
+ Combine Information on water quality status for validation 
+ Combine Index results to biological monitoring results 
+ Prioritisation of morphological measures along  longer river stretches (NWP) 
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Thank you for your attention! 

ALPINE AIRBORNE HYDROMAPPING  
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