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Scientific background
Biodiversity includes multiscalar and multitemporal structures and processes, with different levels of functional organization, from genetic to ecosystemic levels. 

One of the mostly used methods to infer biodiversity is based on taxonomic approaches and community ecology theories. However, gathering extensive data in the field is difficult due to logistic problems, especially when aiming at modelling biodiversity changes in space and time, which assumes statistically sound sampling schemes. 

In this context, airborne or satellite remote sensing allows information to be gathered over wide areas in a reasonable time. Most of the biodiversity maps obtained from remote sensing have been based on the inference of species richness by regression analysis. On the contrary, estimating compositional turnover (β-diversity) might add crucial information related to relative abundance of different species instead of just richness. Presently, few studies

have addressed the measurement of species compositional turnover from space.

Extending on previous work, this post-doc is dedicated to find novel techniques to

measure β-diversity from airborne or satellite remote sensing, mainly based on: (1) multivariate statistical analysis, (2) the spectral species concept, (3) self-organizing feature maps, (4) multidimensional distance matrices, and the (5) Rao's Q diversity.

Each of these measures addresses one or several issues related to turnover measurement. 

Project for 50% co-financing of the Post-Doc
H2020 - SHOWCASING SYNERGIES BETWEEN AGRICULTURE, BIODIVERSITY AND

ECOSYSTEM SERVICES TO HELP FARMERS CAPITALISING ON NATIVE

BIODIVERSITY (SHOWCASE)

Role of the Post-Doc proponent (Duccio Rocchini): Task Leader, Funding: European Union, Project Principal Investigator: Prof. David Kleijn, Wageningen University, The Netherlands Project time span: 4 years, 2020-2024, Project total budget: 8M euros

In SHOWCASE, leading scientists in the field of agro-ecology and socio-economy join forces with farmer and citizen science networks, nature conservation NGO’s and science communication specialists to achieve a breakthrough in the integration of biodiversity into farming. The overall objective of SHOWCASE is to make biodiversity an integral part of European farming by identifying effective incentives to invest in

biodiversity in diverse socio-ecological contexts, providing the evidence that these incentives result in biodiversity increases and biodiversity-based, socio-economic benefits, and communicating both the principles and best practices to as wide a range of stakeholders as possible.

The Task led by the Post-Doc proponent (Duccio Rocchini) will deal with testing the reliability of biodiversity indicators derived from landscape metrics. Many existing indicators of biodiversity and ecosystem services are derived from large-scale landscape metrics based on satellite images. This task tests the accuracy and reliability of these metrics by developing and applying methods to examine how well local biodiversity indicator data and citizen science approaches can be linked to a suite of promising remote sensing indicators based on satellite images.

Expected results
This research will be the first methodological example encompassing (and

enhancing) most of the available methods for estimating β-diversity from remotely

sensed imagery and potentially relating them to species diversity in the field.

It is expected to have a high impact in: i) international research networks, ii) international projects, iii) international highly ranked journals. We expect at least three sicentific papers coming out from the two years period of the post-doc.

Time table
Months 1-3: review and improvement of the previously developed code for calculating diversity from space, mainly based on the rasterdiv R package, previously develoed by the research group

Months 3-6: development of the proposed algorithm under the R package 

Months 6-9: test of the robustness of the algorithms scientific reporting / writing 

Months 9-12: scientific refinement of the developed papers

