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MONITORING AND RETRIEVING HISTORICAL DAILY SURFACE
TEMPERATURE OF SUB-ALPINE LAKES FROM SPACE

Sajid Pareeth

GIS and Remote Sensing Unit, Department of Biodiversity and Molecular Ecology, The Research and
Innovation Centre (CRI), Fondazione Edmund Mach (FEM), Trento, Italy

Markus Metz

GIS and Remote Sensing Unit, Department of Biodiversity and Molecular Ecology, The Research and
Innovation Centre (CRI), Fondazione Edmund Mach (FEM), Trento, Italy

Markus Neteler

GIS and Remote Sensing Unit, Department of Biodiversity and Molecular Ecology, The Research and
Innovation Centre (CRI), Fondazione Edmund Mach (FEM), Trento, Italy

Mariano Bresciani

National Research Council, Institute for Electromagnetic Sensing of the Environment (CNR-IREA), Milano,
Italy

Fabio Buzzi

Regional Agency for Environmental Protection of Lombardy (ARPA Lombardia), Italy

Barbara Leoni

Department of Earth and Environmental Sciences, University of Milan-Bicocca, Milan, Italy
Alessandro Ludovisi

Dipartimento di Chimica, Biologia e Biotecnologie, Universita degli Studi di Perugia, Perugia, Italy
Giuseppe Morabito

National Research Council, Institute of Ecosystem Study (CNR-ISE), Verbania Pallanza, Italy

Nico Salamaso

Limnology and River Ecology Unit, Department of Sustainable Agro-Ecosystems and Bioresources, The
Research and Innovation Centre (CRI), Fondazione Edmund Mach (FEM), Trento, Italy

KEYWORDS: REMOTE SENSING, SUB-ALPINE LAKES, SURFACE TEMPERATURE

Thermal infra-red remote sensing methods provide great opportunity to study spatial and temporal
temperature variations over land and water masses. In this study, we used MODIS (Moderate
Resolution Imaging Spectroradiometer) Land Surface Temperature (LST) data by reconstructing
them using a multi regression technique (FEM-CRI PGIS, http://Array, at 250 m resolution) and
daily Lake Surface Water Temperature dataset (Arc-Lake 1995-2009, http://Array) at 0.05° spatial
resolution retrieved using optimal estimation and probabilistic cloud screening from A(A)TSR
(Advanced Along-Track Scanning Radiometer) aboard the Envisat satellite. The ability of remotely
sensed datasets to capture the thermal variations over time was validated against historical
monthly ground observation data collected in the largest ltalian lakes — Como, Iseo, Garda,
Maggiore and Trasimeno. The preliminary analysis over lake Garda was able to reconstruct the
seasons on an annual scale while giving us a graphical view of intra-annual variations in the trends
with residuals. The correlation between time series of satellite data LST (x, y, t) and the field
measurements f (x, y, t) were found to be in acceptable range, with a correlation coefficient of 0.94.
The time series methods STL — Seasonal Time series decomposition based on Loess method and
BFAST — Breaks for Additive Season and Trend, were implemented and compared in their ability to
derive changes in trends and seasonality with respect to the monthly field data. The time series
trend analysis showed similar pattern from both the datasets reinstating the importance of remotely
sensed data in climate change related studies.
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