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Plate tectonics, natural hazards and Taiwan

( Notes for teachers (
This chapter can be used for the teaching of:

1. Theme:  Landform and Endogenetic Processes; and

2. Issue:  Natural Hazards

Part A  Contents of students’ worksheets
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Part B  Teaching objectives of this chapter
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After finishing this chapter, students should be able to:

Knowledge/concepts:

1. identify the major endogenetic processes of the earth, e.g. folding and vulcanicity;

2. identify the different types of plates and plate boundaries;

3. describe and explain the formation of some landform features arising from plate movements, e.g. volcanoes, ocean trench and fold mountains;

4. describe and explain the spatial patterns of earthquakes, volcanoes and fold mountains in Taiwan; 

5. examine the catastrophic effects of earthquakes; and

6. understand why many people still live in hazard-prone areas.

Skills:

1. extract and analyze geographical information from various sources, e.g. newspaper cutting, photos, maps and websites;

2. draw annotated diagrams; and

3. engage in decision-making process and find out the rationale behind various choices. 

Values/attitude:

1. appreciate the interdependence between human beings and the natural environment.

Part C  Explanatory notes / extra teaching resources for teachers

* When using the following notes / resources, you should refer to the relevant part(s) in students’ worksheets.

Part A of students’ worksheets – The natural hazard in Taiwan (21 September 1999)

- Students’ worksheets – P.1, Part A, 1:


* The video clip – ‘The disaster in Taiwan’ lasts for 13 seconds.

- Explanatory notes for Photo 2 (P.3 of students’ worksheets):

What happened in Photo 2?
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Notes for the diagrams above:

1. Before an earthquake, underground sediments are wet and loose.

2. When the sediments are shaken by earthquake waves, they become compressed and the water in the soil is squeezed out.

3. The underground water rises to the land surface. The ground near the surface will then become saturated and unstable.

- Further teaching resources for Part A (P.1 - 4 of students’ worksheets):

( Teaching resources

More photos for the teaching of this part can be found in the following website:

http://www.rcep.dpri.kyoto-u.ac.jp/main/taiwan/data/indexmap-E.html

Part C of students’ worksheets – Taiwan, plate tectonics and natural hazards

- Further teaching resources for 4b) (P.11 of students’ worksheets):

( Teaching and learning resources

** Ask your students to use their atlas or visit the following websites in this part:

1. Volcano World (http://volcano.und.nodak.edu/)

2. Volcanoes of Taiwan (http://www.volcanolive.com/taiwan.html)

Part D of students’ worksheets – The selection of a new house

- Further information for 2a) (P.15 of students’ worksheets):

( Teaching resources

Information, photos and animations about volcanoes of Taiwan and other parts of the world can be found in the following website:

台灣之火山活動與火成岩 (http://www.nmns.edu.tw/89volcano/)

Part D  Suggested local fieldwork
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In order to provide students the opportunities to apply what they have learnt in the classrooms to the real world, teachers may conduct locally based fieldwork about faulting and folding in Hong Kong.  Ma Shi Chau is one of these fieldwork locations and the following book and websites may help teachers to conduct fieldwork activities here.

Ma Shi Chau Special Area

1. 胡淑婷著：《香港地理足跡尋》(2000)。香港：香港教育圖圖書公司。 

2. Ma Shi Chau Special Area (http://parks.afcd.gov.hk/msc)

3. Geological Treasure Island – A Day-trip to Ma Shi Chau (http://www.wwf.org.hk/eng/kids/pcp/issues_archive.html)

4. 中原地圖Centamap (http://www.centamap.com)

Part E  References / Teaching Resources for this chapter

1) References/resources for the case of Taiwan

a) Books:

i. 王執明等撰：《台灣土地故事》(2000)。台北：　大地地理出版事業股份有限公司。

ii. 牛頓出版公司編輯部著：《巨大地震》(1999)。台北：  牛頓出版股份有限公司。
iii. 阿部勝征著，李毓昭、張佳微合譯： 《大地震》(2000)。台北： 晨星出版有限公司。
iv. 陳文山著： 《台灣1億5000萬年之謎》(2000)。台北：  遠流出版事業股份有限公司。

v. 莊展鵬主篇：《台北地質之旅》(1991)。台北：  遠流出版事業股份有限公司。

vi. 張徽正主編：《九二一地震地質調查報告》(1999)。台北：經濟部中央地質調查所。

b) Newspaper:

i. Apple Daily (22-23 September 1999)

ii. Oriental Daily (22 September 1999)

c) Websites:

i. Plate Tectonics of Taiwan and Vicinity       (http://neic.usgs.gov/neis/bulletin/02_EVENTS/EQ_020331/poster/huaplafig.pdf)

ii. Report #4 on the Chi-Chi (Taiwan) Earthquake (http://www.iris.washington.edu/taiwan/chi-chi4.html)

iii. 921chichi    (http://www.earth.sinica.edu.tw/921/921chichi_main_eng.htm)

iv. BBC News|Sci/Tech|Earthquake ‘unusual’, say scientists (http://news.bbc.co.uk/hi/english/sci/tech/newsid_453000/453434.stm)

v. NEIC:Earthquake Bulletin:TAIWAN (http://wwwneic.cr.usgs.gov/neis/bulletin/99_EVENTS/990920174719/990920174719.HTML)

vi. Geoglogy and Tectonics of Taiwan (http://mceer.buffalo.edu/research/taiwaneq9_99/docs/geology.pdf)

vii. Preliminary Geotechnical Observations Taiwan Earthquake 
(http://nisee.berkeley.edu/taiwan/geotech/intro/)

viii. Tectonic map of Taiwan (http://www2.rcep.dpri.kyoto-u.ac.jp/~sato/taiwan/twmap2.html)

ix. The 921 Taiwan Earthquake in 1999 (http://www.piggy-palace.net/LAB/921/TWEQ_photos/01.php3)

x. 九二一地震震災實錄 (http://www.wufeng.gov.tw/921/921index.htm)

xi. 台灣地區板塊運動與地震活動 (http://140.115.123.30/earth/school/wang.htm)

xii. 台灣之火山活動與火成岩 (http://www.nmns.edu.tw/89volcano/)

d) VCD:

i. ９２１地震記實(共震)  

[視像館有限公司]

2) References/resources for the exercises about Japan

a) Book:

i. Iris Co., Ltd., (1991). Japan – A Bilingual Atlas. Japan: Iris Co., Ltd.

b) Magazine:


   i. Newsweek, 30 January 1995

c) Websites:

i. Statistical Handbook of JAPAN 2001 (http://www.stat.go.jp/english/data/handbook/c02cont.htm)

ii. Fuji Volcano (http://www.hakone.eri.u-tokyo.ac.jp/vrc/others/fuji.html)

iii. Geology 104B Website Mount Fuji (http://abacus.bates.edu/~rshepard/index.html)

iv. Japan Resources (http://pubpages.unh.edu/~drysdale/Japan_Resources.html)

v. The Tsunami Risks Project: Causes (http://www.nerc-bas.ac.uk/tsunami-risks/html/Caus1Eq.htm)

3) References/resources for the exercises about the Himalayas and the Andes

a) Websites:

i. Destination: Himalayas – Where Earth Meets Sky (http://library.thinkquest.org/10131/javascriptmenu_final.html)

ii. Andes mountain picture gallery (http://www.ecuador-travel.net/tour.climbing.gallery.htm)

iii. Peakware – Andes Mountain Range (http://www.peakware.com/encyclopedia/ranges/andes.htm)
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