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Title:
‘ The glacial seas from space

Short Description (Max 500 words):

This scenario starts with a hands-on activity to let the participant understand what happens when
the water of the sea freezes open the scenario. Then the participants use some satellite imagery to
locate the arctic pack ice and evaluate how its extension changed in the last decades. They will
learn where glacial seas are located on Earth surface and they will analyse satellite data, updated
from 1979 until today, about the concentration of sea ice in Arctic. This scenario focalises on one of
the most important indicators used by researchers to study climate change and its possible
consequences.

Keywords (Up to 5):

Location; space/time; climate change

Information about the Implementation
9-12 12-15 15-18 18+
Age and language of the students:

] ]

Number of Lessons — Duration (per lesson):
Number of Lessons: | 2 | Duration per Lesson: | 1t 45" — 2M: 90’ |

Subjects:
For which subject(s) the activity is usable, is it an interdisciplinary activity?

Science

Physics Chemistry Biology Geosciences Environmental [ | Other [ |
Technology

Engineering | |

Arts []

Mathematics | |
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Information about the Scenario

Curriculum and country:

Link to the curriculum of the current activity:

Country: ‘ ] Class: ] ‘ Grade:

Topic: ’ ‘

Objectives (Max 100 words):

Description of the learning objectives

¢ learn what sea ice is and where are located glacial seas on Earth surface;
¢ learn the relationships between glacial seas and Earth climate;

» exploit web resources to get and analyse satellite scientific data.

Materials (Max 100 words):

For the preliminary hands-on experiment:
e A couple of plastic glasses or beakers (250 ml);
e Teaspoons;
e Salt;
e  Food coloring.

For the second lesson:
e  Computer labroom.

Which resources and materials (software, hardware) are needed?

Computers connected to the internet

The main web resources to use are: https://seaice.uni-bremen.de/sea-ice-concentration;
https://climate.copernicus.eu/sea-ice

Spatial concepts, skills and abilities:
Which spatial concepts and skills are covered by the activity?

Spatial concepts:
Primitives: Identity/Name [ | Location Space/Time
Simple: Distance | | Direction [ |  Connectivity [ | Movement | |
Boundary | |  Shape/Area Adjacency | |
Difficult: overlay | | Buffer | | Topology | | Coordinate | |
Map Scale | | ShortestPath | | Navigation | |
Surface | | Slope/Gradient Aspect | |  Contour | |

Complex: Interpolation I:l Map Projection |:| Spatial Dependency I:l
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Other:
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Spatial skills:

Map literacy

|:| Navigation/orientation
|:| Estimating distances and directions

Recognizing and understanding patterns/Understand and identify models of spatial
organization

|:| Select an ideal location based on the given spatial features

|:| Visualization

|:| Understand and identify spatial correlations/ dependencies

|:| Categorize spatial entities/ geographic features and identify hierarchies
I:I Compare spatial entities and draw analogies among them

I:I Identify/determine connections/relations

|:| Understanding scale in space and time

I:l Delineation of spatial regions/ zones based on given features/ properties
Short Description

Navigation/orientation: Finding one’s way in unfamiliar environments, interpreting and
giving walking and driving directions.

Estimating distances and directions: Measure paths, weighted distances, angles.

Map literacy: Using, interpreting/understanding, learning from, and communicating
acquired spatial knowledge from maps, comprehension of geographic features represented
as points, lines, or polygons.

Recognizing and understanding patterns/Understand and identify models of spatial
organization. Delineation of spatial regions/zones based on given features/properties:
Regionalization processes, pattern recognition and clustering identification in the 2d and/or
the 3d world.

Select an ideal location based on the given spatial features: Single or multi-criteria siting and
optimal areas identification.

Visualization: Visualizing spatial entities from written/oral verbal descriptions, from their 2d
or graphical representations or through mental transformations; such as axis rotation or
perspective taking.

Understand and identify spatial correlations/ dependencies: The ability to realize, identify
and explain patterns, clusters and relevant spatial dependencies.

Categorize spatial entities/geographic features and identify hierarchies: Identify the
hierarchical form of data and gradients between spatial entities.

Compare spatial entities and draw analogies among them: Calculate and compare different
geometric objects’ shapes, area and, boundaries.
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Identify/determine connections/relations: The ability to identify links and common
characteristics among spatial entities and between humans and spatial entities.
Understanding scale in space and time: The understanding of changes/transitions through
space and time for different spatio-temporal scales.
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Geospatial concepts and spatial abilities documentation (see Section 3.2):
http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM 101 Al final.pdf

Description of the activity in detail

Educational Purpose:
This item is focused on the specific topic addressed in the activity
Cross-cutting objectives:

This item describes cross-cutting information and skills the beneficiaries could acquire
attending the activity

Previous knowledge of the participants:

This item summarizes the knowledge that participants should have to make the most of the
activity and which are usually communicated in advance to the reference teacher

Tools and materials:

This item summarizes the tools and materials needed to implement the activity allowing each
participant to operate. These tools and materials could be: laboratory tools, every day,
materials, networked computers, open-source software.

Abstract, description:

Proceedings, description:

Preliminary hands-on activity

The aim of this experiment is to let the participant observe the differences between fresh and salty
frozen water.

The participants fill the two beakers with water, add one and a half teaspoons of salt to one of them
and mix until the salt is completely dissolved. Then they apply a label to each beaker and put them in
the freezer.

Second lesson

The participants extract the pieces of ices from the beakers by warming a bit them under warm water.
So they can observe the difference between salty and fresh frozen water. Then they poor some food
colouring on the upper face of both the pieces of ice to observe how it pervades the inner part of the
salty one. This happen because the frozen salty water has inside some veins of liquid water with a
very high concentration in salt.

The monitoring of glacial seas in the web
Before to analyse real data, the explainer will ask the participants where they think glacial seas are

located on Boreal Emisphere. To this task they can use the special map parted in numbered areas (the
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right areas are 1, 3, 4 and 8. The others are influenced by the Gulf Stream conveying warm waters
from the equatorial areas to the north-western coasts of Europe.)

The map of the northern hemisphere on which participants can identify the areas where glacial seas
are present.

The web site https://seaice.uni-bremen.de/sea-ice-concentration of the University of Bremen,
Germany, provides with data about the concentration of sea ices in Arctic Glacial Sea updated from
2010 until today. Data are from Advanced Microwave Scanning Radiometer 2 device on board of the
GCOM-W satellite of Japan Aerospace Exploration (JAXA).
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The interactive maps of northern hemisphere from https.//seaice.uni-bremen.de/sea-ice-
concentration - respectively in real (left) and false (right) colours — where the participants can watch
and evaluate the concentration of sea ice over the time.
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The concentration of sea ice means the percent of frozen water. So, if concentration is 0%, there is no
ice and it means open sea. Around North Pole there is an area not covered by satellite surveys. It
appear dark grey and we cannot know its ice concentration.

Participants must indicate on the map where glacial sea ice is and how their concentration varies
seasonally and over the years.

The web site https://climate.copernicus.eu/sea-ice from the developing Copernicus Imaging
Microwave Radiometer (CIMR) that soon will provide with continuous measurements of the
concentration of sea ice in the Arctic and Antarctic Oceans.

Participants will also realize how satellites are effective to monitor the remote places where glacial
seas are located. Depending on the degree of the involved classes, teachers could discuss with them
about electromagnetic spectrum and the different sensor to use to get useful data. This last point is
particular important considering the long polar winters and the cloud cover often present in polar
latitudes.

Sustainable contact

Luigi Cerri, cerri@cittadellascienza.it

References (if any):

Assessment (if any):
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