V 4 L et 2

: : i fiod
4 ’ +
’ "

RUHR
UNIVERSITY
BOCHUM

Institute of . . : ,
Geography g Y, J
s .

Leveraglng Lunar and Cls-Lunar Remote Sensing f¢
“-\ Cllma’te Change Awarenessv Engagmg STE

Project LEIA —
| Lunar.and: .-

Geoinformation-System- A Roman Hlby Claudia Lmt-alner1 Andreas Rlenow1

g Bazed A”a']}’s's n fChOO'S \\j\ o TInstitute of Geography, Ruhr University
» Usage of- remote sensing S “ | v
 data for lunar topics and the . L Bochum, Getmanyv A Augmell.1ted
Earth-Moon System in Geography e - R e —— - Reality -
- e ' ,,Off to the Moon” with

and Physics
* " The big space agenc:|es are mcreasmgly focusmg N, i +2°7; Columbus Eye
the Moon again - ._ Rty . Interactive and immersive experience with
> Starting point for the colonlzatlon of space ' Augmented Reality * application  called

'» Archive of the Earth Columbus Eye (3-6) v |

. » Climate change awareness from cis-lunar space . » Freely available for Android and Apple
» . Five educational modules regarding the formation of the Moon, * Implementation of the Earth-Moon System

location factors, gravitational forces within the Earth-Moon ! - R including.tides (4), the Moon with different

System, NASA DSCOVR and ESA INTEGRAL have been created Marker Image layers from our lunar maps (6), POIs (5) and extended map
We conducted a diverse package of -teaching materials “including . ‘Eafth: - information as well as a quiz regardlng the formation theories
QGIS. tutorials, introductory information, lunar. maps (1; 2) of the Moon (7). '

Augmented Reality App

Augmented Reality' implementation -and lesson materials . for T | | Works on every mobile device and no internet connection is
teachers and students (15). - % O - - needed, which comes handy for the usage in schools
Developed in Unity 2019.2 and Vuforia 8.5.8 was used for the AR
: Try the app with the “Marker Image Earth” in the middle of this
: posterI | |

(2) Global Topographic Map of the Moon
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ESA Internatlonal Gamma Ray |

t{, ' As’trophysms Laboratory
. (INTEGRAL) .
Integral

(12)

NASA Deep Space Climate Observatory (DSCOVR) . INTEGRAL is a gamma-ray observatory

* Cis-Lunar Remote Sensing for Education A% located in a highly ellipti¢ cis-lunar Earth orbit v
« NASA DSCOVR is an EO satellite in Lagrange-Point L1 between : Our - ' (see QR code (14)) :
the Sun and the Earth at about 1.5 Mio km away from Earth (8) . teaching . Teaching module for a further perspective on -
» Positioned permanently at the zenith between the Earth and the materials: the Earth-Moon System ‘and our Solar - g

. Sun in the mass equilibrium of both celestial bodies (8)

* Global datasets of the sunlit part of the Earth (1 1)

-+ Datasets for Climate Change Awareness — e.g. Ozone dlstrlbutlon
aerosols (10), PAR (9), volcanic ash, cloud heights and vegetatlon gamma-ray bursts

cover +- They analyze INTEGRALs orbit (12) with
.. Aligned with the curriculum of Geography and Physics (15) - e - | advantages and disadvantages as well as the
’ structure of the Earth's atmosphere, particle
physics and the decay of cosmic rays in the
atmosphere

System in Geography and Physics (15) e T
» Students deal -with the phenomena of
supernovae (13), black holes (12) and . =~ “S&&

(15)

Our work-
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from the Federal Ministry for Economic Affairs and Climate Action on the basis of a
decision by the German Bundestag under the funding code 50TD2201.
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