Earth Observation and habitat conservation: a

perspective from biodiversity
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Policy framework with legally binding Directives

conservation of natural habitats and of wild fauna and flora aims to
promote the maintenance of biodiversity, taking account of economic,
social, culturaland regional requirements” in EU Member States.
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Critical issues Exit Strategy

*Gapsin distribution
knowledge

*Accuratereview of a

*Lacking of field data to availableinsitu and EO data

*Official and certified
environmental databases

producereliable
distributions

Difficulty in detecting
changesin space and time
of habitat structureand
functions

*Need for huge investments

Research Project: Integration of data from Earth
Observation for monitoring and conservation of habitats
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Copernicus Land Service for
Biodiversity monitoring and mapping
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WORKFLOW HABITAT DIRECTIVE MONITORING AND ASSESSMENT FROM COPERNICUS PRODUCTS

| INPUT ANCILLARY INPUT RESPONSE INPUT PREDICTORS
DATA VARIABLES VARIABLES

Preprocessing (multidisciplinary expertise)

Ecological Drivers (suitability

* HRLs products (i.e ek National Inventories maps, enviromental
as

Tree Forest Density, meso/ Vegetation ;;at;”;;‘f o variables: climate, geology,
imperviousness) macro Databases spatial soil, geomorphology,
e Corine Land Cover Habitats Habitat Dir. Database erlsuden physiography)

Field survey data model

Habitat expert Remote sensing (single

classification bands, multitemporal
images, phenological key
stages)

PLOT FOR ACCURACY Iterative

ASSESSMENT classifier

SUreUT PREDICTIVE HABITAT

(assessment for MAPS
fitting)




Ecological PREDICTORS

RESPONSE

Spectral PREDICTORS

Macro- habitats

Vegetation plot database

Duration of season

Length of maturity plateau

Earth Observation products

“Integration of in situ and remote sensing data for
mapping and monitoring habitat of Community

Spatial interest”

Distribution
Modeling

Habitat 9420
v - Suitability

Habitat 9330

Suitability
high

Habitat 9210
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Habitat Suitability
research funded by the Italian Space Agency (ASI) in the

framework of agreement between ASl and the Italian
Institute for Environmental Protection and Research (ISPRA)
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Machine Learning

/ Classifier

*Expert System for ecosystem mapping and monitoring
*Multidisciplinary competences

Habitat Mapping=*
spatial prediction *



SPATIAL RESOLUTION
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Field Survey UAV Flight Mission SENTINEL-2 Data

Image Sentinel-2 Copernicus Image Sentinel-2 Copernicus
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Single- and multi-temporal products were generated from
1 Sentinel-2 MSI data. Spectral reflectances (belonging to 10
: spectral bands ranging from 490 t0 2100 nm), NDVI and FCover
: were generated. Below boxplots for the bands acquired on
s 26/06/2019, for each of the vegetation plots groups obtained
i from the classification.
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Refinement of
suitability maps

Pantelleria Island

“A sampling approach for
habitat monitoring at
AN - national scale” Chiarucci
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Earth observation and natural habitat conservation:
a growing process

*Elements of success
*Allows the transition from status analysis

totrend analysis
*Cost effective, with greater data

production

*Elements of weakness (?)
*Necessaryintegration of numerous highly

] specialized/innovative skills

*Future perspectives
*Biophysical variables - Structure and
Functions—plant/community traits
*Better structuring of dedicated resource
*New innovative competences (e.g.Data
steward)
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