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Remote Sensing and
Natural Resources
Modelling

At the Remote sensing and natural resources modelling (REMOTE) group, we are capitalizing on a blend of remote sensing data obtained from space- and air-borne platforms, as well as in-situ measured data, for producing information on the status of natural resources for public and private stakeholders.Eventually, we rely on our competences in remote sensing, and environmental sciences such as hydrology, climatology, plant physiology, etc. to improve our capacity to monitor variations of Earth’s biotic and abiotic
resources at unprecedented temporal and spatial resolution.
Moreover, we aim to integrate remote sensing data with in situ measured data, land surface models and satellite and terrestrial communication services in order to provide evidence-based decision support in near real time in a variety of thematic domains (i.e. disaster risk reduction, precision agriculture, viticulture and forestry, preservation and management of natural resources, maritime surveillance). This body of work largely connects with other lines of research carried out by our colleagues in the AGRO and CAT
groups (e.g., climate modelling, remote sensing, hydrologic and hydraulic modelling).

Main expertise FIELDS
Remote sensing and numerical modelling of key environmental variables, design and development of robust and resilient communication infrastructure in the following thematic areas:

Precision agriculture and viticulture, forestry & vegetation: agroecosystem protection and management under global change
Land surface processes & vegetation water cycle: biosphere-atmosphere interactions at multiple spatio-temporal scales under environmental and ecohydrological extremes
Natural disasters (e.g., floods & droughts, earthquakes, forest fires, etc.): hazard and risk monitoring, modelling and prediction
Maritime surveillance: protect and manage coastal environments, maritime safety & security

research challenges
Our research activities are wired around fundamental and applied questions related to:

How will global change impact our natural resources?
How to improve management tools and early warning systems to enable a more effective response?

This includes research on:

Measurement techniques and data analytics: Synergistic use of visible, near- and shortwave-infrared (VSWIR), thermal infrared (TIR) and microwave measurements for monitoring Earth’s natural resources
Data assimilation: Development of fit-for-purpose assimilation filters enabling the effective integration of multi-source remote sensing data into a variety of land surface models
Processing platforms: Implementation of retrieval algorithms on thematic processing platforms for generating maps of key environmental variables across various spatial scales

We rely on our long-standing expertise in remote sensing, satellite and terrestrial communication services and environmental modelling to carry out research in the thematic areas of:

PRECISION AGRICULTURE & VITICULTURE, FORESTRY AND VEGETATION
We leverage EO and RS-based information for gaining a better understanding of fundamental functions of agroecosystems and forests. The effects of global change call for new decision and management support tools (e.g., precision agriculture and viticulture).

LAND SURFACE PROCESSES AND VEGETATION WATER CYCLE
We rely on scientific and technical EO and RS-based knowledge for gaining a better understanding of Land Surface Processes. For investigating eco-hydrological extremes in a non-stationary context, we focus on biosphere-atmosphere interactions at multiple spatio-temporal scales.

NATURAL DISASTERS
With global change increasingly triggering hydro-climatological extremes, we aim at improving satellite EO-based tools for monitoring, modelling and predicting natural disasters such as floods and droughts (including early-warning systems) at large scale.

MARITIME TRANSPORTATION
We develop scientific and technical EO and RS-based knowledge to better understand, protect and manage coastal environments, as well as vessel and ocean monitoring techniques for ensuring maritime safety and security.

APPLICATION AREAS
Precision agriculture, forestry and viticulture
Natural resources (i.e. water and land along with vegetation)
Disaster risk reduction
Maritime surveillance

Main assets 
High-performance processing chains enabling an automated production of key environmental variables from multi source remote sensing data:

Evaporation,transpiration and water stress from thermal remote sensing data (STIC model)
Diurnal LST and ET maps through airborne thermal infrared sensor platform
Leaf area index, canopy chlorophyll and nitrogen content  of cereal crops and grassland
Water bodies and floodwater variations from SAR intensity data
Water depth
Flood hazard from multi-temporal remote sensing data
Urban flood mapping from SAR InSAR data
Urban area mapping using multi-temporal SAR data
Vessel detection from SAR imagery
Coast delineation from SAR imagery
ESCA symptoms on single plants with proximal sensing data
Downy mildew symptoms for vine
Software enabling the effective assimilation of EO data into numerical prediction models

equipment
Complementarily to the available spaceborne sensors and with the objective to monitor terrestrial subsurface and surface water bodies, the hydro-ecological processes and their related impacts, the research group operates:

in situ sensors: field spectrometers ASD Field Spec and Spectral Evolution RS-3500 and sensors for crop state parameters Li-COR 2200 and Minolta SPAD,
ground-based and airborne hyperspectral thermal sensor,
UAV platform equipped with thermal, VNIR/SWIR hyperspectral  and LIDAR sensors.
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