CESAR Scientific Challenge

Research on topographic maps with data from
the Copernicus Programme and Google Earth

Beatriz Gonzalez Garcia on behalf of the CESAR Science Cases Team
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Scientist of the COPERNICUS Space Programme analyse the scientific data from Earth esaR

collected by the ESA satellites “Sentinel”. Their main goal is to protect of our planet, Earth.
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Figure 1: https://marine.copernicus.eu/preparing-copernicus-2/
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Could we count on you to help our scientist?
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Didactics
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Figure I: The considered top 10 skills in the 2020.
(Credits: Rethinking).
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Figure ll.: Bloom’s Taxonomy diagram. (Credits:
https://medium.com/@ryan.ubc.edtech/)
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https://medium.com/@ryan.ubc.edtech/
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Viewing Rosa Doran’s screen
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Writer:

Responsible of the material:

Reader:
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Fast Facts

Age range: (10-12) years old
Type: Lab
Complexity: Easy - Medium

Preparation time: from 2 to 4 hours, depending
on the chosen experience

Required time: Between an hour and a full
term, depending on the chosen format

Location: Inside

Includes the use of: Computers or tablets,

N

esakR

Curriculum relevance

Natural sciences: Introduction to the
science activity. Matter and energy.
Technology, objects, and machines.

Social sciences: The world we live In.

Mathematics: Processes, methods,
and attitudes un mathematics.

Internet, Google Earth Pro Measurements
Data used: Physical and topographic maps
and images of the Copernicus programme
within Google Earth Pro
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The students should already know... esaR

e Representations of the Earth: maps and planispheres. Scales.

e Orientation in space. Globes.

e Geographical diversity of the landscapes around the world: topography
and hydrography.

e Human intervention in the environment and a sustainable and fair
energetic development.

e Comparing surfaces of flat shapes by overlapping them, breaking them
down and measuring them.
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Students will learn ...

« Tools that transform flat representations
into three dimensional ones, and vice
versa.

« Pinpoint in a topographical map the main
landmarks and their hydrographic slopes.
« Analyze the importance of studying all the

previous data and their usefulness in
science and society.

N

esakR

Students will improve ...

e Their understanding of critical thinking.
e The strategies of the scientific method.
e Their teamwork and communication.

e Self-evaluating skills.

e The application of theoretical knowledge
to real situations.

e Their skills in ICT (Information and
Communication Technology)..
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Let’'s gel prepared
for the Challenge
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Get familiar with topographic maps with Geogebra 3d Graphic
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GeoGebra

0

-80

Valley with contour lines

Mountain with contour lines

Vallev/islands with contour lines
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https://www.geogebra.org/m/z7m5rxw5
https://www.geogebra.org/m/pqand7sy
https://www.geogebra.org/m/m9hgmrqm

Sentinel- Discover which living beings inhabit the N
surface of the ocean, knowing their color (&R

Sentinel- Study the air pollution that affects Paris.

Sentinel- Study changes in the vegetation, soil or water

surface of a natural park .

Sentinel- Monitoring Arctic sea ice during storm periods
Sentinel- Study changes in the hole in the ozone layer .
Sentinel -6 will be launched in November 2020 to study

the composition of the Earth and the
topography of the seas, respectively.
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Edit Share View Audio & Video Participant Meeting Help (Q)

MESA_GTTP2020

Beatriz Gonzalez Garcia David Cabezas Michel Breitfellner k.
Me Host Cohost |

O 9 2R O g

(4 Jorge Esteban Fa...

Viewing Jorge Esteban Faust...

-

Copernicus Sentingl satellites

-eSa

T—— 2

- 3

Sentinel-1 (A/B/C/D) - SAR image
Weather, night/day applications, interferometry

Sentinel-2 (A/B/C/D) - Multispectral image
Land applications: urbane areas, forest, agriculture, ..
Landsat, SPOT data continuity

Sentinel-3 (A/B/C/D) - General land and sea surveillance
Ocean colors, vegetation, land/sea
Superficial temperature, altimetry

Sentinel-4 (A/B) - Atmospheric geostationary (together with
MTG)
Monitoring atmospheric composition and pollution

Sentinel-5 Precursor/ Sentinel-5 (A/B/C) - Low orbit
Atmosphere composition (MetOp-SG Series A)
Atmospheric pollution

\_Opernicus|

Euvg;:; Agenq;' -

Sentinel-6 [Jason-CS] (A/B) - Low inclination altimeter
Sea level, wind speed, waves height
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Let’s start the
Challenge
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What do we
already know?
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Kahoot!
Get ready to join

Game PIN:

! Join at www.kahoot.it
- : H PIN...
or with the Kahoot! app Loading Game
Player vs Player Team vs Team

1:1 Devices Shared Devices

Classic Team mode

General
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Step 7

Create your own topographic map
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Draw on the image which path you think the water
would follow after a heavy rain.
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Draw on the image which path you think the water
would follow after a heavy rain.
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Step 2

Read topographic maps
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Step 3 ~

Check your 3D vision from a 2D map
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Step 4

Time travel
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Show historical imagery
Lake of As Encrobas

= Google Earth Pro
File Edit View Tools Add Help

¥ Search

|Lake of As Encrobas | Search
Get Directions History

A Lago das Encrobas
15188, A Corufia, Spain

¥ Places
v @

CAnguieiro
My Places

» ¥ D Sightseeing Tour
as

Untitled Placemark
Untitled Placemark
Untitled Placemark
L , Position 1
v ‘ Position 2
& Untitled Polygon

0 Untitled Polygon
v @ \intitled Daluinnn

@ [i]

¥ Lavers

A
Lago das Encrobas

v B3 Primary Database

B3 Announcements
» ¥ Borders and Labels
L4 Places
4 = Photos
== Roads
L] ﬁ 3D Buildings X
*} Weather y © 2020 Google
B s - Google Earth
& More 4

v Terrain
Imagery Date: 10/7/2017 8°25'21.12" W elev 171 m  eye alt 3.89 km

Slide 31

.0
.0,
%°* Isdefe

— 0 e == = - |1 | Il == he




(;%‘n
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Google Earth Engine
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Step S5 ~

Create your own 3D contour maps

Slide 36

h - —_— RX
— . l == = + l l . = = l I . . —es :I: . l == ':%*_g I*I European Space Agency @esa @ h*:’:’;o’ Isdefe



% Google Earth Pro

¥ Search
Mulhacén, Spain Search
Get Directions History
-
Mulhacén

Iconic peak with hiking & distant views
18417, Granada, Spain
Jotokodolr 348 reviews

[+ el

¥ Places

&)

[/

\
Gyty N}
E
<

<] [«] [«] [«] [«

1 X N\

v Lavers

v |8/ Pprimary Database
B Announcements
» ¥/ Borders and Labels
Y [ Places
4 = Photos
== Roads
8/ 30 Buildings
Weather
#* Gallery
3 More

¥ Terrain

v v ww

R T R —

Add polygon

Google Earth - New Polygon

Name: |Mulhacen 3250 m|

Description Style, Color View

Lines.
Color: [ width: | 1.0

Area

Color: [ | | Filled+Outinec ¥ | Opadity:

4 2004‘ -

|+ | Opadity:

Altitude Measurements

100%

100%

W 3718:54¢

Image

Mulhaceén - mountain
peak

18417

Granada

Spain

The highest mountain on

the Iberian Peninsula, with §

hiking routes & views of
Africa on clear days.

= 48 * & ok ok k348

ery Date: 10/1

%
%N

(L ]

%‘

oogle‘Ea;th

,‘4)1!!\ eyelalt 1

European Space Agency

Slide 37




9 Mulhac én

3450 m [

3400 m

!n Y X
T S— 3350m
e 3 300m

¢ @ Mulhacin 1 430m
¢ @ Vulhacin 2 100m
¢ () Mulnscen 3 33%0m
¢ @ \ulhacin 43300m
¢ @ WMuhacin 3 32%m v

3250 m [

Q. » ¢l
"Lunm
v 'S Gaera -~

W fvenytiad
» @ Agencia Espacial Europes
M Fotos de Gigapan
W rotos de Gigap!
i Google Earth Community
O Nasa
peta Natenat Geograp

Slide 38

e
to%e® Isdefe
»

= NN b == W - g W = = f) I = = 3= mm O BN = ZIE SE Il uopean space Ageny @S @SA @ 4




Step 6 ~

Design your walking route
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Cut

Copy
Delete

Rename

Save to My Places
Save Place As...
Email...

Snapshot View

Show Elevation Profile

Google Earth
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Sierra Nevada
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Google Project
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Let's create together an ESA-GTTP collaborative project N

Link here

<«

A

Viaje ESA GTTP 2020

ISGERSED]

X 3 European Space Agency / Agencia
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