
 

ABSTRACT 
 

During the last few years airborne laser scanner (ALS - LiDAR) has become an established geomatic 
technique of high production and precision. The multiple applications in which this technology has been applied, 
together with its precision and resolution are its strong points against other competing techniques 
(photogrammetry – remote sensing). 
 

As we know the photogrammetric methods are a mature technology, the LiDAR is still a technology in 
development in some extent. It is directed towards an automated and robust data process, minimizing the manual 
control. 
 

The technology is based on the use of a laser sensor installed on a mobile platform. The survey plan is similar 
to that of other airborne technologies, although it varies due to the specific error sources. The gross result of a 
survey is a point cloud. The classification of these cloud points as a function of the body has impacted the laser as 
specific process developed for this technology. Neither the generation of a Digital Elevations Models (DEM) is 
exclusive of this technology. The digital terrain or surface models (DTM/DSM) is the final product. 
 

The valuation of this final product is important for the user. The validation of models generated with ALS 
data is specific for this technology considering the error sources until the final output. The actual algorithms for 
classification of the laser points cloud present, among other problems, inconsistencies while classifying the areas 
with low bearing and dense vegetation. 
 

The National Park of Doñana is located in the SW of the Iberian Peninsula, nearby of the river Guadalquivir. 
The Park and their environment is one of the areas of more environmental and ecological value in Europe. But it 
is subject to a lot of pressures that force to maintain a good administration of the hydric resources of the Park. 
The UTE GEA-CARTOGRAFIA and FOTONOR A.S carries out a LiDAR campaign for Confederation 
Hidrográfica of the Guadalquivir (CHG) in September of the 2002 as a future tool for the administration of Mash. 
The objective is to determine the geometry of the area accurately to apply hydraulic models as tools for the 
administration of the hydric resources. It covers the mash of the National Park and a part of the Natural Park 
(55455Ha). The DTM is a raster type with a cell size of 2x2m.   
The geodesic frame on which leans the survey was established by the project MADRE of the CICYT (HID 97-
0321-C02 and MADRE 2 - REN2001-1293-C02-02) that has been the main source of information for the 
validation of the pattern. The problems that it outlines this case are the presence of dense and low bearing 
vegetation. Furthermore, the presence of different geomorphologic units, make worse the quality of the final 
product in global treatments. These characteristics together with the extreme plain of the Mash make of this 
practical case a good bank to tests the technology.   
 

The main objective of this work was to determine the quality of the ALS model generated for the Mash of the 
National Park of Doñana in the area of Matasgordas. In this area the project has 40,000 points of quality GPS-RTK 
which permits to apply an entire group of methods to evaluate the quality of the model. All available generic 
techniques, and another ones developed for this work, will be applied and they were applied in detail to the pilot 
area “A” of the project MADRE (Matasgordas area). It will be determined that information you can end up 
extracting from an area like the one studied with respect to the quality of the model. 

 
The comparison methods applied are divided in quantitative and qualitative. First ones evaluate with a 

number value as result the quality of DEM. Quantitative methods evaluate the model in order of correct or 
incorrect. This work sets the focus over quantitative methods due to the mount of information available. The 
error value obtained is 18cm (accuracy at 95% confidence level). This value is the expected precision for this work 
and implies that DTM have enough resolution for hydraulic applications that FLUMEN group (UPC) are applied 
to this model. 
 




