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Abstract 
In the last period European Union (EU) increased its interest on Green Infrastructures (GI), in particular 
when dealing with river environments. Indeed, through the European Environmental Agency (EEA), the 
EU has stated different policies and directives on this topic, such as the Water Framework Directive (WFD) 
or Flood directive. In particular, EEA focuses its attention to ecological quality, biodiversity and riparian 
functionality, and those issues have become key issues for all the technicians involved in river 
management. 
The aim of WEQUAL project (“WEb service centre for a QUALity multidimensional design and tele-operated 
monitoring of GI”) The aim is the development of a system able to support a quick environmental 
monitoring of riparian areas subjected to the realization of new GI, including a data analysis service to 
provide promptly the ecological indexes usually required by the EU directives, and to be then easily used 
within multidimensional evaluation approaches aiding decision-makers featured by different standpoints. 
In short, the Wequal´s idea is to organize a service center managing both the Web Platform and the whole 
data collection and analysis process. Each user (designer, technician, researcher), through a personal 
account, can access the service and require the evaluation of alternatives GI projects. 
The Web Platform is enabled to use indexes automatically obtained by the elaboration of data of different 
origins. Indeed, the indexes can be got by processing: i) the raw data downloaded from local or national 
databases (e.g. cartography, river network maps, cadaster, etc.), ii) data uploaded and automatically 
interpreted from aerial surveys carried out through UAVs equipped with a variety of sensors; iii) data 
manually inserted (just in case of lack of well-determined info), once achieved through field visual 
observations. The Wequal system can then cross different data type (.shp, .txt, .jpg, .mp4, .xyz.las) 
obtaining the highest amount of information. 
The paper describes the approach followed to collect and elaborate data acquired by automatic survey 
carried out through remote sensing applications. For this task a UAV equipped with different sensors has 
been used, ie.: a) 3D Lidar (2 echoes, penetrating the vegetation), b) multispectral camera (5 bands) and 
c) RGB camera. All the collected raw data are then send to the Wequal platform where proper algorithms 
run and elaborate the required ecological indices.  
The parameters included in the FFI method (Fluvial Functionality Index) were firstly considered. The 
parameters related to the qualifications of the soil surface of the area investigated, and to morphological 
characteristics of the river stretch monitored were initially considered. Two sets of algorithms enabling 
the estimation of the related indexes were developed and implemented in MATLAB. The computational 



processes includes the use of NDVI, Digital Terrain Model (DTM), Digital Surface Model (DSM) and a 3D 
point cloud classification, achieved by a Lidar survey. The NDVI permits to distinguish among areas 
covered by riparian vegetation rather than by water or soil (Fig.1). 

 
Figure 1. Graphical results obtained by the algorithm’s elaboration for the distinction of the land cover. In Green, 
Cyan and Yellow are identified the vegetation, water bodies and soil, respectively. 

 
Once this information is merged to DTM/DSM, additional aboveground biomass details (e.g. as density of 
plants, volume and height) can be also derived, including terrain slope and surface roughness. 
Furthermore, the profile of the transversal river sections at well-defined positions can be achieved with 
relevant details from Lidar data, thus completing FFI information related to riverbed width and riverbank 
steepness (Fig.2). 

These data can then be also used to calculate 
additional longitudinal features, such as: 
index of sinuosity, river slope, presence of 
infrastructures (longitudinal protections, 
channeling infrastructures or transversal 
structures). 
All the computed indexes (referring the FFI 
method) can be finally retrieved as single or 
aggregated (whole FFI) in a following 
multicriteria analysis, always provided by 
the Wequal platform.  
In conclusion, up to now, the developed 
algorithms has permitted to easily achieve 
useful indexes suitable to be implemented in 
the WebPlatform. These specific indexes are 
then used to carry out multicriteria analyses, 
even enabling the possibility of integrating 

additional not-technical or not-ecological indicators such as investment required, maintenance costs or 
social acceptance of final users.  
The platform is expected to get the interests of GI designers and policy makers, providing a shared 
environment able to integrate the way some complex indexes can be detected and evaluated and an 
environment for multidimensional evaluations supported by an expert guide.  
 
  

 

 
Figure 2. Exemplificative results obtained by the algorithms. 
Top: a tranversal river profile obtained by LiDAR (colors 
represent diffent classes of heigth). Bottom: side-features of 
the analysed sections 
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