Presentation and suggestions for pedagogical exploitation of the CD-ROM :

« Guyana seen through the clouds »

Alain Delvaux
Objectives of the use of this CD-ROM ?


It is a very good media to show the students the working and demonstrate the usefulness of satellites, more particularly radar images.

Why make use of radar pictures?

French Guyana is located in a typically humid tropical environment, where clouds and rain make classical pictures (aerial pictures, satellite pictures in the visible) difficult to obtain. One of the great advantages of radar satellites is that they can always work, night and day and whatever the weather.

Examples of uses that can be made of radar pictures

This CD-ROM  shows how precious radar pictures can prove in various fields, ranging from monitoring cultures areas under cultivation, studying geology or  coastal erosion or updating sea maps.

Criticism


This is an excellent CD-ROM for students from the age of 15. Unfortunately it is no more than a very good illustration: it gives no room for exercises or interactivity.

Proposals for pedagogical exploitation

It can be interesting for students to discover the CD-ROM by themselves. But the teacher should first explain briefly how to use it, how to ‘travel’ through the CD-ROM.

 Using a questionnaire might prove the best way for students to discover the CD-ROM (see below).  Students can go through the first questionnaire in groups of two or three. That work can first be marked and then corrected in class. The second questionnaire is meant to be answered individually, as a final test.

The presentation of the CD-ROM by the teacher and going through the CD-ROM by means of the first questionnaire in work groups should take two periods of 50 minutes.
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Background

The objective of this CD-ROM is to demonstrate the capacity of spaceborne radar to meet the requirements of gene-
ral as well as thematic cartography in a tropical context.

The contents have been prepared by the Institut Francilien des Géosciences de I'Université de Marne la Vallée,
Paris, France, with the technical consultancy and support of ESA ESRIN in Frascati, Italy

The satellite images included in this CD were acquired by ERS - the European Remote Sensing Satellite - of ESA.
ERS-1 was launched in 1991 from Kourou Space Centre and was followed by ERS-2 in April 1995. As a follow up, on
1st March 2002 ESA has launched ENVISAT, a satellite with a complex payload that includes various instruments,

among which is the ASAR, an advanced SAR representing a source of information especially tailored to the requi-
rements of thematic cartography..

Some advice on how to use the CD

* The CD ROM runs automatically one or two seconds after its insertion into the drive. In a few cases only, i.e. when
the functionality of the Windows exploitation system has not been deactivated, an automatic starting cannot be
executed. It is therefore necessary to execute the file CD Guyane.exe situated at the beginning of the CD.

* The CD is bilingual (French or English); the preferred language can be selected on the first page.

* You will then navigate in the CD ROM starting from the welcome page. You will note that the command
permits the access to a list of functions and relevant buttons provided below here as a help to navigation

return 1o preceding page
complementary information
access to detailled summary

help

site localization

20090006

video (minimum requirement Quicktime V3.0)

@ photographs {click on the icone for each image)

comparison of 2 images :

@ map legend :
by slowly moving the vertical bar, one
i can change the relative contribution
0 add complementary information to image of both images

The system requirement is the following :

Microsoft Windows 95 or NT, Quick Time Player 3.0 or later (you can download the software from the Apple Computer
Inc. Web site http;//www.apple.com/quicktime/), CPU : PENTIUM Il 300 MHZ or faster, RAM 64 Mo or more, Hard
disk : 15 MB;CDROM : 16x speed or faster, 800x600 Monitor

- Contact : eohelp@esa.int, rudant@univ-mlv.fr, classeau@univ-mlv.fr, trebosse@univ-miv.fr





Keys to questionnaire n°1

1. French Guyana is located a little north of the equator, in the northeast of South America. It has an area of 90.000 sq-km, i.e. 3 times that of Belgium.

2. French Guyana is nearly completely covered with a humid tropical forest. Its climate is called equatorial, i.e. characterized by heavy rainfall and a temperature of + 25°C  all year round. There are no seasons.

3. ESA = Agence spatiale européenne (European Space Agency), ERS = télédétection européenne (European Remote Sensing).

4. A radar is a device that emits waves diagonally towards the Earth surface and that detects part of the waves that are reflected by that surface.

5. The ERS1 and ERS2 satellites were launched from the Kourou Space Center in French Guyana in 1991 and 1995.

6. French Guyana is important for ESA countries because that’s where Ariane rockets are launched from.

7. Buildings and towns appear to be white on radar images because the waves that are reflected towards the receiver are more numerous. 

8. Smooth surfaces appear to be black or dark because few waves are reflected towards the radar.

9. The image is darker because the deforested area is smoother than the upper surface of the forest (“Canopée”  in french)

10. The resolution is about 25 meters.

11. The slopes facing the satellite are naturally more shiny than the others, so the relief appears clearly.

12. Radar waves are better reflected towards the radar in rapids than they are in calm waters. That’s why the perception of the waters of rivers is not always the same.

13. A JERS scene is a set of images from a Japanese radar satellite that uses wave (L band) that penetrate deeper into vegetation than those of ERS (C band) do. 

14. That coloured image makes it possible to achieve a classification of vegetation  and of natural landscapes.

15. Green was given to the image dating from June 1992.

16. That coloured image makes it possible to follow the time evolution of fields of rice with a different growing cycle.

17. The different types of relief make it possible to estimate the resistance of rocks to rain erosion because erosion is very important in that part of the world.

18. The non-isotropic texture corresponds to schists.

19. The colour that corresponds to granites is salmon pink (+mauve).

20. The perception is better on the JERS image.

21. The distance is several hundreds of meters, sometimes several kilometres.

22. The GPS makes it possible to record the geographical coordinates of a given point.

23. Helicopters are used because there aren’t enough points on the ground that can be spotted on the satellite image.

24. Sea maps can be updated in low latitude areas, i.e. in tropical areas (along the coasts of Africa, for example) and in high latitude areas, i.e. in polar areas (in Adélie Land, in the Antarctica, for example)

25. The objective is to make navigation in estuaries both easier and safer. Its cost is lower.

26. A space map is a satellite image which is placed in a cartographic projection and on which cartographic data have been superimposed (toponimy, borders, etc.)

27. The satellite is to the left of the image because the right hand slope (the side which is exposed to the East) is more shiny than the left one (side exposed to the West).

28. Two ERS covers were needed.

29. The silt looks black because it is smooth and sends back few waves to the radar. The damaged mangrove swamp looks very clear because the intertwined trees send back many waves to the radar. The sea is light grey close to the mouth of the river maybe due to the agitation of the water when sea waves meets the current of the river.

30. Practical uses made of radar image controlled GPS records

a. Control the access to a dangerous zone.

b. Carry out detailed surveys of new and old villages

c. Locate schools, dispensaries, isolated buildings, warfs, areas under cultivation, …

d. Health issues: relate some characteristics of the natural environment and the development of certain illnesses.

Keys to questionnaire n°2

1. a ; 2. a ; 3. c ; 4. b and c ; 5. a and b ; 6. none ; 7. b and c ; 8. a, b and c ; 9. a, b and c ; 10. a and b

