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Abstract: Spatial and temporal variability of the three-dimensional structure of vegetation is a 
subject widely studied in forestry (Ruiz et al., 2014). Modifications in the structure generated 
by human action through agricultural and forestry practices, or changes in land uses, 
generate a concern regarding the integrity and the orderly operation of these ecosystems 
(Dellasala et al., 2004; Keane et al., 2008). The importance of the characterization of the 
forest structure is increased in a context of climate change where forest biomass is being 
modified globally. It has been proven that certain anomalies in the forest structure with 
respect to their historical variability entail an increase in the incidence of high intensity fires 
(Hessburg et al., 2005). The analysis of the forest structure is important in studies of carbon 
balance, in the elaboration of forest inventories, or in the elaboration of models of fire risk 
(Andersen et al., 2005). Characterizing the forest structure is fundamental for generation of 
combustibility maps that allow increasing the efficiency in the treatments of cleaning and 
maintenance of the forests, to predict the severity of the fires, and to predict the behaviour 
and propagation of the fire. 
 
The objective of the thesis is the characterization of the forest structure in Mediterranean 
forests through the study and analysis of high resolution image processing methodologies at 
different scales. Specifically, it is intended to develop methods for the estimation of forest 
structure variables from images acquired by low cost drones in specific parcels. It will be 
studied structure variables such as biomass (Estornell et al., 2015), and other combustibility 
fuels. These variables are useful for their introduction in models of fire behaviour and carbon 
estimation. In addition, the potential of these techniques for the generation of carbon 
estimation models in marginal areas will be studied. 
 
Available Means: The thesis plan will be carried out in the framework of the research project 
"Analysis and assessment of forest structure parameters from LiDAR and other emergent 
techniques for modelling fuel potential" funded by the Ministry of Economy and 
Competitiveness from 12/30/2016 until 12/29/2019 (CGL2016-80705-R). In addition, 
additional study areas will be used and work stays will be carried out within the framework of 
the project Ref. 823805 MAIL-H2020-MSCA-RISE-2018, which will begin in January 2019. 
 
References:  
Andersen, H.-E., McGaughey, R. J., & Reutebuch, S. E. (2005). Estimating forest canopy fuel 

parameters using LIDAR data. Remote Sensing of Environment, 94(4), 441–449. 
https://doi.org/10.1016/j.rse.2004.10.013 

Dellasala, D. A., Williams, J. E., Williams, C. D., & Franklin, J. F. (2004). Beyond Smoke and Mirrors: a 
Synthesis of Fire Policy and Science. Conservation Biology, 18(4), 976–986. 
https://doi.org/10.1111/j.1523-1739.2004.00529.x 

Estornell, J., Ruiz, L. A., Velázquez-Martí, B., López-Cortés, I., Salazar, D., & Fernández-Sarría, A. 
(2015). Estimation of pruning biomass of olive trees using airborne discrete-return LiDAR data. 
Biomass and Bioenergy, 81, 315–321. https://doi.org/10.1016/j.biombioe.2015.07.015 

Hessburg, P. F., Agee, J. K., & Franklin, J. F. (2005). Dry forests and wildland fires of the inland 
Northwest USA: Contrasting the landscape ecology of the pre-settlement and modern eras. 
Forest Ecology and Management, 211(1–2), 117–139. 
https://doi.org/10.1016/j.foreco.2005.02.016 

Keane, R. E., Agee, J. K., Fulé, P., Keeley, J. E., Key, C., Kitchen, S. G., … Schulte, L. A. (2008). Ecological 



  
DEPARTAMENTO DE INGENIERÍA 
CARTOGRÁFICA, GEODESIA Y 
FOTOGRAMETRÍA  

PhD PROGRAMME IN GEOMATICS ENGINEERING. Universitat Politècnica de València 
www.upv.es/entidades/EDOCTORADO/info/914042normali.html. Email: doctor.geomatica@upv.es 

effects of large fires on US landscapes: benefit or catastrophe? International Journal of Wildland 
Fire, 17(6), 696. https://doi.org/10.1071/WF07148 

Ruiz, L., Hermosilla, T., Mauro, F., & Godino, M. (2014). Analysis of the Influence of Plot Size and 
LiDAR Density on Forest Structure Attribute Estimates. Forests, 5(5), 936–951. 
https://doi.org/10.3390/f5050936 

 
Signatures:  
 
 
 

 
______________________ 
 
Doctoral student: Juan Pedro Carbonell Rivera   
 
 
 
 
 
 

                                                                     
 
______________________                                      ______________________ 
  
Supervisor: Luis Ángel Ruiz Fernández                 Supervisor: Javier Estornell Cremades  
 

Angel Martin Furones



