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Research Questions
• Which are the changes of the sea ice

concentration between 2002 and 2015?

• Which are the changes of the terrestrial
vegetation between 2002 and 2015?

• Which is the most suitable way to visualize
spatio-temporal environmental phenomena in
the Arctic?

• Is the idea of Data Cylinders understandable
enough by a broad audience?





Methodology
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Sea Ice
◦ Sea Ice concentration is the ocean area fraction covered by

sea ice, the values of which are given as a real number
percentage (0-100%).

◦ Level 4 processed data used are derived from a medium
resolution passive microwave satellite data-source from
the Advanced Microwave Scanning Radiometer series
(AMSR-E and AMSR-2).

◦ AMSR-E stopped rotating in October 2011. That causes a
gap of 6 data-less months, between October 2011 and July
2012 until the AMSR2 got on board the Global Change
Observation Mission-Water (GCOM-W1) satellite.

◦ The anomalies were computed as the difference of the
absolute values from the mean monthly ones.

Arctic Ice Extent graph (Comiso et al., 2020)



Maps of Arctic Sea Ice Concentration (Earth Observatory, 2016)



Arctic Vegetation
◦ The Arctic region supports plants such as dwarf

shrubs, herbs, lichens and mosses.

◦ Warmer summer temperatures cause changes in
the size, abundance and the variety of the plants.

◦ Plant activity can be measured remotely via 
satellite observations. 

◦ Fraction of Photosynthetically Active Radiation 
absorbed by vegetation (fPAR) is defined as the 
fraction of incident photosynthetically active 
radiation (400-700 nm) absorbed by the green 
elements of a vegetation canopy (R. Myneni, 2015).

◦ The anomalies were computed as the difference of 
the absolute values from the mean monthly ones.

Map of Circumpolar Arctic Vegetation (Walker et al., 2005)



ARCTIC VEGETATION
Examples of plants in Svalbard, photos by Danai-Maria Kontou



Data Cylinders



Time geography

• Ιn the 1970s Hagerstrand
placed the fundamentals
of time geography, which
was revolutionary in social
geography.

• The space-time theme is a
sum of phenomena,
physical or man-made.

Space Time Aquarium, after Hagerstrand (Thrift, 1977)



Time-space visualizations

Spatio-temporal events represented in a 
SpaceTime Cube. (Andrienko et al., 2003)

Screenshot, Arctic Centrered Sea Surface 
Temperature Anomaly & Peak Wave Period, 
for 1/09/2020, earth.nullschool.net

Video Snapshot of the ESA's data-
cube showing extreme events of 
temperature

Space Time Aquarium, after Hagerstrand
(Bach et al., 2014)



Results



Time Series
(for all the Arctic)

Arctic fPAR Time Series 2002-2015

Arctic Sea Ice Time Series 2002-2015



Anomalies
(for all the Arctic)

The anomalies were computed as 
the difference of the absolute values 

from the mean monthly ones.

Arctic Sea-Ice Anomalies 2002-2015

Arctic fPAR Anomalies 2002-2015
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Web application





Thank you for your attention…
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