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Foreword to the Special Issue on Analysis of
Multitemporal Remote Sensing Images

THE motivation for this Special Issue was the opportu-
nity to solicit contributions from papers presented at the

9th International Workshop on the Analysis of Multitemporal
Remote Sensing Images (MultiTemp 2017), hosted by VITO
Remote Sensing on June 27–29, 2017. The MultiTemp biannual
conference’s primary objective is to advance the knowledge on
the methodologies and the applications related to EO time se-
ries. Since its foundation in 2001, the scientific development
in multitemporal analysis has evolved from bitemporal change
detection methods to signal-processing methods for the analysis
of long image time series of multidimensional data, and from
single-sensor approaches to multisensor methods based on data
fusion. This evolution not only originates from the technolog-
ical development of sensor systems and the availability of a
multitude of high quality EO data from a wide range of instru-
ments, but also from evolving societal challenges that require
different approaches and are reflected in more stringent user
requirements.

These evolutions demand both the development of advanced
methodologies for the analysis of EO time series and the es-
tablishment of suitable EO time series derived from various
instruments. Harmonization of the datasets from different sen-
sors is, therefore, often needed. Another emerging require-
ment is the traceability and uncertainty characterization of the
information derived from the time series. To be able to as-
sess whether user requirements are met, appropriate valida-
tion strategies and adequate fiducial reference measurements
are a prerequisite. MultiTemp 2017 placed the methodologi-
cal improvements within the different application fields central,
in order to facilitate the cross fertilization between different
approaches.

This special issue of the IEEE JOURNAL OF SELECTED TOP-
ICS IN APPLIED EARTH OBSERVATIONS AND REMOTE SENSING
(JSTARS) contains papers that were presented at the 9th Mul-
tiTemp workshop as well as regular papers that were received
from a general call for papers published in JSTARS.

A number of contributions focus on methodological improve-
ments related to change detection and deep learning using mul-
titemporal datasets. Unsupervised change detection methods
are investigated for different application fields such as envi-
ronmental monitoring of natural resources, disaster assessment,
and detection of human-induced changes, such as urbanization
([item 11) in the Appendix], [item 13) in the Appendix], [item 9)
in the Appendix], and [item 1) in the Appendix]). Novel change
detection methods are presented for SAR data [item 13) in the
Appendix], polarimetric SAR [item 1) in the Appendix], and
optical data ([item 9) in the Appendix] and [item 11) in the
Appendix]). The emerging area of deep learning is addressed
by a number of authors for a variety of purposes. Item 2) in
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the Appendix applied and compared various machine learning
methods to crop monitoring and yield estimation and prediction.
To improve land cover classifications based on multitemporal
images, [item 5) in the Appendix] used convolutional neural
networks and [item 6) in the Appendix] included NDVI statistic
and phenology features from a fused Landsat 8 and MODIS
data set.

Other authors examine the use of multitemporal datasets in a
large number of application domains. Item 12) in the Appendix
analyze the area of lakes that have been seriously affected by
economic development and urbanization using a long time series
of MODIS data. Item 4) in the Appendix develops an unsuper-
vised clustering technique for long time series of MERIS data
to obtain an optical classification of one of these lakes. Both
analyses provide critical information for future environmental
conservation planning. Long time series were also used to in-
vestigate the impact of climate change on vegetation. Item 7) in
the Appendix analyzed the changes of wheat vegetative growth
response to climate change using phenological algorithms in
order to improve regional crop growth monitoring and man-
agement. Item 8) in the Appendix investigated the influence
of altitude on the relationship between vegetation (presented
as net primary production derived from NDVI) and climate
variability to obtain a better understanding of impacts of cli-
mate change on vegetation. Item 3) in the Appendix explore
data from the NASA Airborne Microwave Observatory of Sub-
canopy and Subsurface (AirMOSS) mission to repeatedly map
high-resolution root-zone soil moisture fields, which are needed
for accurate estimation of grid-scale fluxes of water, energy, and
carbon. Item 10) in the Appendix evaluated a five-year dataset
of SMOS soil moisture data with in-situ data.

A number of the papers contained in this Special Issue were
presented at the MultiTemp 2017 workshop. They represent a
sampling of the cross-cutting science issues associated with the
exploitation and application of multitemporal imagery data. The
Guest Associate Editors would like to thank the Belgian Science
Policy Office for its workshop sponsorship.
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