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The evolution of the snow cover in Arctic regions is a critical issue that must be addressed in order to
estimate how the environment is affected and adapting in relation to climate change. The snow cover
characterization and its annual spatial-evolution represent important factors to be considered in the
framework of climate modeling at a global scale. Furthermore, snow cover is an Essential Climate
Variable (ECV) of  the Global Climate Observing System (GCOS) and high priority is assigned to
enhancing and maintaining its observations. From this perspective, the continuous monitoring of snow
cover is a major challenge of these last years and the advances in remote sensing explain why optical
data are so commonly used for this purpose. Description of snow cover implies two variables: its
extent and albedo. Remote sensing is the most common tool for the routine estimation of the snow
cover extent. However, two different aspects must be considered for the enhancement of the final
output: time and spatial resolution. Both components, using remotely sensed data, are connected to
each other, since the higher the spatial resolution is (below hundreds of meters), the lower the revisit
frequency will be (more than 1 week). The major advantage to monitor the snow with remotely sensed
data is the possibility  to derive area-wide and spatially comprehensive surface information with a
regular, and repeatable set of measurements, even in remote areas. However, some limitations can
occur when cloud cover is present and some omission and/or commission errors could be produced.
Additional problems could affect the results in mountain areas where the surface heterogeneity is
greater. The state-of-the-art snow products concerning the snow extent are derived using remotely
sensed data and they are based mainly on the relation between the radiative behavior of the surfaces
and the Fractional Snow Cover (FSC). This parameter describes the fraction of surface covered by
snow in a pixel element of a remotely sensed image. The relation between the FSC and the optical
behavior of the surface represents the most common inference required by remote sensing studies.
There are two options for estimating this relation: the first one is based on combining satellite products
with  a  different  spatial  resolution,  and  the  second  one  can  be  approached  having  ground-truth
information. From this perspective, terrestrial photography provides an opportunity to have accurate
ground-truth when satellite overpass occurs and it  could represent a robust information useful for
estimating site-specific relations between different satellite platforms and FSC. The availability of time-
lapse  and  webcam networks  is  an  important  data  source  for  calibrating  and  validating  satellite
products,  but  an overview of available imageries and data-chains is  needed in order to create a
regional dataset. 
The availability of time-series concerning the snow cover is an important gap that can be filled by the
use of time-lapse, terrestrial, photography. There is a wide range of cameras and procedures aimed
at  estimating  the  FSC in  Svalbard  and  a summary  about  the  available  datasets,  their  metadata
descriptions, their  data chains and their  product specifications is necessary. The collection of this
information will be useful for: (i) an overview of the already tested camera setups; (ii) identification of
the  repositories  where  imageries  are  archived;  (iii)  surveying  of   approaches  focused  on
orthorectification;  (iv)  censoring  quality  check  procedures;  (v)  identification  of  snow classification
algorithms. This information will be the framework where a unique protocol could be defined and a
shared  data-chain  could  be  implemented  both  for  the  re-analysis  of  available  datasets  and  the
development of a low-level data service focused on describing the FSC in different sites located in
Svalbard. Such a service can be an important multi-purpose asset that can be included in the SIOS
platform  and  it  can  support  different  disciplines,  ranging  from  cryospheric,  to  hydrological  and
ecological studies. This data-service can be input for cal/val activities on remotely sensed data, for
modeling hydrological dynamics and for describing long time-series about snow cover. Furthermore,
this service could be integrated also with other terrestrial photography applications focused on e.g.
vegetation/snow phenology, birds and mammals ecology or coastal processes. The preparation of the
data summary will be approached considering three phases: harmonization; censoring; reporting. The
phases will  be focused on acquiring information inside the consortium and analysing the literature



concerning  terrestrial  photography  applications  in  Svalbard.  This  primary  step  will  be  aimed  at
collecting  information  on:  (i)  already-tested  camera  setups;  (ii)  repositories  where  imageries  are
archived;  (iii)  orthorectification  approaches;  (iv)  quality  check  procedures;  (v)  snow  classification
algorithms. This overview will support the identification of a metadata profile focused on terrestrial
photography datasets, with particular attention to snow cover applications. This activity will produce a
questionnaire that could be forwarded to the Svalbard research community in order to complete the
survey on terrestrial photography applications and try to connect snow application to other disciplines
or applications. The final phase will be focused on comparing applications with different spatial and/or
time resolutions that have been carried out in the different study sites. This analysis will  define a
standard protocol for snow applications and it will explore the possibility to implement a “snowcam”
network useful for estimating the FSC. Such an infrastructure will be important for different disciplines
(glaciology, hydrology, plant and animal ecology, coastal processes, sea ice tracking, remote sensing
cal/val  applications)  and  it  will  be  ready  to  be  integrated  with  other  SIOS  and  Copernicus
infrastructures. This summary could be the foundations for creating in future a data-service based on
potentially  available  imageries  and  a  standardized  approach.  This  survey  will  also  support  the
identification of occurring gaps and the planning of future actions.  
This data summary could represent a starting point useful for building up a data service that could fit
the  SIOS  vision  and  priorities.  Terrestrial  photography  can  offer  long-term  observations  in  the
Svalbard archipelago that can be harmonized and standardized in terms of installation, processing
and data access. The overview on what is already available represents important knowledge that
could be the background for defining guidelines for a permanent asset aimed to support different
disciplines. This data summary could contribute to prepare the ground for a regional service aimed at
describing the FSC using terrestrial photography. This information can be important since different
sites in Svalbard (Ny-Ålesund, Hornsund and Adventdalen areas) have running systems that have
been operating for a long time. Defining the regional framework of available datasets, some of which
are already connected to the SIOS data infrastructures, the scientific community could increase, in a
Earth System Science perspective, the opportunity to fill the multi-scale gap present between different
disciplines (for example remote sensing and snow microphysics). The establishment of this network
will  be the background for cooperation with other research communities that do not already have
operating systems but  are ready for offering logistic support  in future collaborations (AARI at  the
Barentsburg site).
The data summary will include the description of the image repositories supported by the different
participating  institutions.  Three  different  repositories  for  the  Ny-Ålesund  area:  the  Zeppelin
observatory  (NPI),  the  Climate  Change  Tower  (CNR)  and  the  Scheteligfjellet  site  (UiO).  One
repository for the Hornsund area (IG PAS) and one for the Adventdalen site (UiT). For each data
source we will provide  the metadata including information about the camera setup and the data-chain
aimed to estimate the FSC. The defined metadata profile will support the survey performed with a
specific questionnaire. Results will  be organized as a dataset, openly accessible,  about available
cameras, applications and potential results that could be integrated in the SIOS Data Management
System.  
An  international  group  of  report’s  authors  (Italy,  Norway,  Poland  and  France)  will  foster  and
strengthen the cooperation between the SIOS member institutions (CNR, IG PAS, UiO, UiT and NPI).
Considering  the  snow  cover  issue,  the  involved  people  will  contribute  with  a  multi-disciplinary
approach  where  the  considered  disciplines  are  remote  sensing,  physical  geography,  hydrology,
glaciology, climatology and ecology. Early career scientists will be involved in this activity from the
University of Oslo and the Institute of Geophysics, Polish Academy of Sciences.


