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ABSTRACT:

Vegetation monitoring and tree inventory play an important role in modern urban spatial data management, as many
benefits and applications inherit from this detailed up-to-date data source such as monitoring of functions (e.g. noise
and pollution mitigation) and creation of 3D city models. In this paper, a new GIS workflow for fully automated urban
vegetation and tree parameter extraction from airborne LiDAR data is presented. The strengths of both raster- and
point cloud-based methods are combined, in order to derive a vegetation map layer as well as single tree parameters
(e.g. tree height and crown width) in an efficient way. The workflow is implemented in GRASS GIS making use
of standard GIS functionality and newly developed tools providing access to point cloud analysis. An edge-based
segmentation delineates potential tree crowns, which are further aggregated to single trees or group of trees by using
local topological information (e.g. percentage of outline touched by neighbors) and constraints on segment geometry
(e.g. shape of segments). Furthermore, the classification makes use of segment attributes that have been extracted from
the full-waveform point cloud (e.g. percentage of first echoes, echo width and signal amplitude). Three different test
sites within the City of Vienna - from undisturbed urban forest to artificially modified trees - are used to demonstrate
the applicability of the developed object-based GIS workflow. Concluding, the unique high density (>40 pts/m2) full-
waveform LiDAR data open a new scale in 3D object extraction but demanding for novel strategies in object-based
raster and point cloud analysis.


