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Age and language of the students: 15 — 18, Greek
Number of Lessons — Duration (per lesson): 1 Lesson (45 minutes)
Subjects: Remote Sensing - Satellite images, Disaster Risk Mapping, Environmental Monitoring
Curriculum and country:
Country: Greece Class: High School Grade: 1°t grade
Topic: Environment, Geography, Physics
Objectives (Max 100 words): Some of the key objectives to be addressed through this activity include: 1) The use
of emerging technologies, such as Remote Sensing, to analyze real-time territorial changes and space-time
processes at the Earth’s surface, 2) The incorporation of a geographical point of view through remote sensing

tools in order to analyze phenomena linked to global environmental changes and disaster risk management.

Materials and Tools (Max 100 words): Satellite images, EO Browser
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Spatial concepts, skills and abilities:
Which spatial concepts and skills are covered by the activity?

Location, Space — Time processes

Spatial skills:

Recognizing and understanding patterns/Understand and identify models of spatial organization
Understand and identify spatial correlations/ dependencies
Compare spatial entities and draw analogies among them

Geospatial concepts and spatial abilities documentation (see Section 3.2):
http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM 101 A1l final.pdf
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http://www.gosteam.eu/wp-content/uploads/2021/05/GOSTEAM_IO1_A1_final.pdf

Description of the activity in detail

Short Description (Max 500 words):

During this activity students will be introduced to a brief theoretical explanation of what remote
sensing is followed by practical demonstrations of its potential including: land-use changes and
urban sprawl, identification of fires, volcanic eruptions, floods, etc. Hence, numerous and varied
case studies are used to show the possibilities of Remote Sensing in identifying natural and
anthropogenic events at different spatio-temporal scales. Furthermore, explanations and technical
guidelines are provided for the EO Browser tool so that students can learn how to search for and
process satellite images through this online application.

What to do?

Compare satellite images and monitor temporal changes that can be visualized through graphs,
timelapses and animations between. Using EO Browser, students will also learn to introduce basic
functionalities such as displaying the natural-color images of satellites; as well as advanced
parameters of band combinations or the application of multiple indices through inter-band
formulas.

Keywords (Up to 5):

Remote Sensing, Satellite Images, Environmental Monitoring, Disaster Risk Impact Assessment



1. Questions eliciting activities

Provoke curiosity

Usually, the most effective way to provoke students’ curiosity is by presenting an

exciting video or a series of photos
https://www.youtube.com/watch?v=28hImDyJXu0 (Monitoring the Earth) l ’

Propose preliminary explanations or hypotheses

It is best to ask these questions in the context of a relative discussion. ‘

Is it possible to understand the complex interactions determining our ecosystem \
and climate using satellites? |

s it possible to understand and analyze dynamic phenomena (i.e., COVID 19
impact, natural disasters impact and consequences)?

Can we build better models, algorithms and simulations to predict future changes? L
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https://www.youtube.com/watch?v=28hImDyJXu0

2. Active investigation

Plan and conduct simple investigation
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This is the phase in which students are being prepared for the subsequent phase of evidence

gathering during observation.

Topic selection: You can focus on one topic, for
example Land-use and Landcover changes and
guide students to gather evidences on how we
monitor changes and why?

Explanations on Monitoring Landcover Changes,
in which research topics and how.

Alternatively, you can guide students to search
for different environmental and disaster risk
topics the want to focus on, explaining why it is
important to tackle this topic!

Different environmental topics

Curriculum connection apart from the Environmental parts
— Physics and Mathematics:

How satellites work :
https://www.restec.or.jp/en/knowledge/sensing/sensing-
2.html

http://satellites4everyone.co.uk/?page id=4402

Types of earth observation imagery:
https://business.esa.int/newcomers-earth-observation-
guide

Satellites list and capabilities:
https://gisgeography.com/earth-satellite-list/



https://www.oecd.org/environment/indicators-modelling-outlooks/monitoring-land-cover-change.htm
https://www.eea.europa.eu/themes/environmental-themes
https://www.restec.or.jp/en/knowledge/sensing/sensing-2.html
http://satellites4everyone.co.uk/?page_id=4402
https://business.esa.int/newcomers-earth-observation-guide
https://gisgeography.com/earth-satellite-list/

3. Creation

Gather evidence from observation

It is recommended to introduce group work at this stage. Guide the
teachers to divide students in groups, each of which will be facilitated by
the teacher to formulate and to evaluate explanations to the scientific
questions based on the collected evidence.

Activity planning (Need to Learn)

Different band combinations and applicability:

Landsat 4-5

Landsat 8

Sentinel 2

Different indicators to monitor different phenomena:

https://eos.com/make-an-analysis/natural-color/

Connect to:

¥ SENTINEL


https://apps.sentinel-hub.com/eo-browser/?zoom=10&lat=41.89921&lng=12.49969&themeId=DEFAULT-THEME&toTime=2021-06-25T07%3A50%3A49.221Z
https://www.usgs.gov/faqs/what-are-best-landsat-spectral-bands-use-my-research?qt-news_science_products=0#qt-news_science_products
: https:/gisgeography.com/landsat-8-bands-combinations/
https://gisgeography.com/sentinel-2-bands-combinations/
https://eos.com/make-an-analysis/natural-color/

3. Creation (Sign-up to the EO Browser platform)

1. Click on the login
button and use your
email info and a
password to create
an account and have
full access to all
available tools of EO
Browser.

2. Verify your
account through
your email!

< @ EO Browser

Q Discover A Visualize = Compare

Theme §

Default

Search Highlights

Data sources

W Sentinel-1
¥ Sentinel-2
Advanced search: @

M Sentinel-3
M Sentinel-5P
M Landsat 4-5T™
M Landsat 8
Free sign up for all features

Powered by Sentinel Hub with contributions by ESA
v343

URBAN GROWTH IN AFRICA
CONTRIBUTE YOUR IDEAS! ONGOING UNTIL JULY 25M2021.
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https://apps.sentinel-hub.com/eo-browser/?zoom=10&lat=41.9&lng=12.5&themeId=DEFAULT-THEME
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Sentinel 2 image (29/03/2021)

Timelapse: 29/02/2021 —01/04/2021



https://apps.sentinel-hub.com/eo-browser/?zoom=15&lat=30.0153&lng=32.57283&themeId=DEFAULT-THEME&visualizationUrl=https%3A%2F%2Fservices.sentinel-hub.com%2Fogc%2Fwms%2Fbd86bcc0-f318-402b-a145-015f85b9427e&datasetId=S2L2A&fromTime=2021-03-29T00%3A00%3A00.000Z&toTime=2021-03-29T23%3A59%3A59.999Z&layerId=1_TRUE_COLOR
https://apps.sentinel-hub.com/eo-browser/?zoom=13&lat=30.02177&lng=32.57275&themeId=DEFAULT-THEME&visualizationUrl=https%3A%2F%2Fservices.sentinel-hub.com%2Fogc%2Fwms%2Fbd86bcc0-f318-402b-a145-015f85b9427e&datasetId=S2L2A&fromTime=2021-03-29T00%3A00%3A00.000Z&toTime=2021-03-29T23%3A59%3A59.999Z&layerId=1_TRUE_COLOR

3. Creation (Land-use change/Urban expansion)

No place on the Earth has had as
drastic land cover change and urban
sprawl over the past ten years as
Dubai, United Arab Emirates (UAE).
The creation of over 300 kilometers of
coastline, the rapid expansion of
urban land cover, and the
intensification of urban development
make this one of the most rapidly and
visibly changed land covers due to

urbanization (Source:

https://Icluc.umd.edu/).



3. Creation (Land-use change/Urban expansion)

Dubai 2000 Dubai 2020

Landsat 4-5 Sentinel 2
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https://apps.sentinel-hub.com/eo-browser/?zoom=11&lat=25.13814&lng=55.09232&themeId=DEFAULT-THEME&visualizationUrl=https%3A%2F%2Fservices.sentinel-hub.com%2Fogc%2Fwms%2F0cd456a8-dfef-400d-a340-b7448c4d7f03&datasetId=AWS_LTML2&fromTime=2000-01-04T00%3A00%3A00.000Z&toTime=2000-01-04T23%3A59%3A59.999Z&layerId=3_FALSE_COLOR

3. Creation (Volcanic eruption/Etna)

After one of the quietest years in
decades, Etna has decided to
make 2017 a little more exciting. On
the 16" of March 2017, the
volcano had a moderate
strombolian eruption, referred as a
volcanic "paroxysm," that produced
a lava fountain over the summit of the

volcano (Source: wired.com).




3. Creation (Volcanic eruption/Etna)
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URBAN GROWTH IN AFRICA
CONTRIBUTE YOUR IDEASY ONGOING UNTIL JULY 25™ 2021.
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3. Creation (Volcanic eruption/Etna) c?ﬁ;gsirgilvg
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Etna 09/03/2017 Etna 19/03/2017
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San Giova
Montebe



https://apps.sentinel-hub.com/eo-browser/?zoom=8&lat=-17.7513&lng=-60.33142&themeId=DEFAULT-THEME&visualizationUrl=https%3A%2F%2Fservices.sentinel-hub.com%2Fogc%2Fwms%2F42924c6c-257a-4d04-9b8e-36387513a99c&datasetId=S2L1C&fromTime=2016-08-13T00%3A00%3A00.000Z&toTime=2016-08-13T23%3A59%3A59.999Z&layerId=5-MOISTURE-INDEX1

Chapter Break (Any Questions?)
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3. Creation (Forest fires - Bolivia) GOSTEAM

The 2019 Amazon rainforest wildfires season saw a
year-to-year surge in fires occurring

within Brazil, Bolivia, Paraguay, and Peru .

The increased rates of fire events in 2019 led to
international concern about the fate of the Amazon

rainforest, which is the world's largest —

terrestrial carbon dioxide sink and plays a significant
role in mitigating global warming (Source: Wikipedia).
Trigger students’ interest by demonstrating images of
Amazon’s rainforest fires from previous years.

Use videos to highlight Amazon’s importance in the

Earth’s climate stability.



3. Creation (Forest fires - Bolivia
Bolivia 2016 Bolivia 2019

Sentinel 2 Sentinel 2

Use images of the
same month!



https://apps.sentinel-hub.com/eo-browser/?zoom=8&lat=-17.7513&lng=-60.33142&themeId=DEFAULT-THEME&visualizationUrl=https%3A%2F%2Fservices.sentinel-hub.com%2Fogc%2Fwms%2F42924c6c-257a-4d04-9b8e-36387513a99c&datasetId=S2L1C&fromTime=2016-08-13T00%3A00%3A00.000Z&toTime=2016-08-13T23%3A59%3A59.999Z&layerId=5-MOISTURE-INDEX1
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3. Creation (Air Pollution — COVID 19) g@gﬁﬁm
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https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-5P/COVID-19_nitrogen_dioxide_over_China

3. Creation (Air Pollution — COVID 19) Sadein

Europe 21/04/2019 Europe 26/04/2020

Sentinel 5 (NO2) Sentinel 5 (NO2)
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4. Discussion GQSTEAM
R )

Explanation based on evidence
Describe ways and they can use to this end and give them directions how to discover them.

* Look at other areas of change. Try to explain why these changes occurred. Are these
changes because your satellite images are from different time periods (i.e. summer vs.
winter, drought vs. rainy season), or was there human influence, or a major
environmental event (i.e. fire, flood, etc.)?

* How can you use this change information to help your community?

« Communicate geographical information, ideas, issues and arguments using appropriate
written and/or oral, cartographic and graphic forms.

Consider other explanations

* Think about how we could use EO Browser and satellite data to monitor glaciers size
changes. Which satellite we should use and what Bands combinations?

* Or maybe to create a timelapse that displays the striking Aral sea water level reduction
from 2005 to 20207



5. Reflection

Communicate explanation

Provide content which the teacher can use to help the students to
get familiarized and to become efficient in scientific writing. n

You can stimulate further discussion based on: ‘

* Applying generalizations to evaluate alternative responses to geographic‘
environmental issues at a variety of scales (local, regional, national,
global).

e Proposing individual and collective actions considering environmental,
social and economic factors; Predict and evaluate the outcomes of the
proposed actions.
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Useful links c;@fj;gsirgfwg

1. https://medium.com/sentinel-hub/educational-role-of-eo-browser-and-new-
features-5bcbea8d8143 (Educational role of EO Browser)

2. https://www.sentinel-hub.com/explore/ (EO Browser overview)

3. https://www.sentinel-hub.com/explore/education/ (EO Browser for Education)

4. https://medium.com/sentinel-hub/there-is-never-enough-data-worldview-
landsat-8-collection-2-and-more-f1d52159e7e0 (EO Browser examples)



https://medium.com/sentinel-hub/educational-role-of-eo-browser-and-new-features-5bc6ea8d8143
https://www.sentinel-hub.com/explore/education/
https://www.sentinel-hub.com/explore/education/
https://medium.com/sentinel-hub/there-is-never-enough-data-worldview-landsat-8-collection-2-and-more-f1d52159e7e0

Chapter Break (Any Questions?)
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ELLINOGERMANIKI AGOGI

Loukas Katikas — R&D Department at Ellinogermaniki Agogi,
Environmentalist and Researcher,

Email: lkatikas@ea.gr
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Thank you for your attention!
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