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HERP KB HF SYLLABUS
#% H#% Course Objectives

This course provides a broad overview of the interdisciplinary topic of ecological reclamation of organic wastes and
degraded habitats. It explores how ecological reclamation techniques can be used to convert different organic wastes
into valuable products; decontaminate and restore different contaminated/disturbed habitats, including soil and water.

The first part is related to degradation of natural resources due to human activities, and the impacts on the environment
and human health, with emphasis on major food contaminants. The second part reviews the basic principles of ecological
restoration, and techniques commonly employed for ecological survey, restoration and toxicity analyses. The third part
examines various techniques, through the use of various microbes, for converting different organic wastes into food,
fertilizer, feed and fuel. The recent advances on turning organic waste into biochar is also included. The fourth part
describes the common reclamation methods adopted for restoring man-made and contaminated habitats. The basic
principles of soil science and the important components (i.e. plants, microbes and organic matter) for successful
ecological restoration are presented. Case studies related to bioremediation and phytoremediation of contaminated soil
and water are provided. Revegetation and stabilization of completed landfills and slopes are also illustrated. Finally, the
fifth part is the conclusion on future prospects related to ecological sustainability.

ik % 3 R Learning Outcomes

Students will be introduced to the rapidly expanding discipline of recycling of organic wastes and restoring degraded
ecosystems; through lectures, short videos, field survey, group discussion, individual presentations and reflective
essays. It is hoped that the students can apply theory learnt to the implementation of waste treatment and recycling, and
habitat decontamination and restoration.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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COURSE OUTLINE (MH: Ming Hung Wong, XW: Xunwen Chen)
1. Human population growth and impacts

1.1 Environmental degradation — MH 2.5h

1.2 Exposure of pollutants and health impacts — MH 2.3h

1.3 Writing scientific paper — MH 3h

2. Ecological restoration
2.1 Introduction to ecological restoration- XW 1h
2.2 Methodology and concepts in ecological restoration — XW 3h
2.3 Basic ecotoxicology — XW 3h

Ecological survey: application of techniques (related to restoration) — XW 4h

3. Reclamation of biological wastes
3.1 Food, fertilizer, feed — MH 4h
3.2 Fuel, biochar — XW 3h

4. Restoration of degraded and man-made habitats
4.1 Basic soil properties — MH 2h
4.2 Basic components for restoration: Plants, microbes, organic matter — MH 2h
4.3 Bioremediation of contaminated sites— MH 2h
4.4 Phytoremediation of contaminated sites — MH 4h
4.5 Constructed wetlands for water purification and biological conservation — MH 4h
4.6 Ecological restoration of completed landfills — XW 3h

4.7 Revegetation of slopes — XW 3h

5. Future prospects on ecological sustainability — MH 2h

18. M RHEBSHEEE Textbook and Supplementary Readings

. Cunningham WP, Cunningham MA, 2009. Environmental Science: A Global Concern, 11 Ed. McGraw-Hill, NY.

. Lehmann J, Joseph S, 2009. Biochar for Environmental Management: Science and Technology, Routledge, London.
. Midgle GF, 2012. Biodiversity and ecosystem function. Science 335, 174-175.

. Miller GT, Spoolman SE, 2008. Essentials of Ecology, 5" Ed. Cengage Learning, Belmont.

. Palmer MA, Zedler JB, Falk DA, 2016. Foundations of Restoration Ecology, 2" Ed. Island Press, Washington.

. Schulze ED, Beck E, Muller-Hohenstein K, 2005. Plant Ecology. Springer, NY.

. Walker CH, Sibly RM, Hopkin SP, Peakall DB, 2012. Principles of Ecotoxicology, 4" Ed, CRC Press, Boca Raton.

. Wong MH, 2013. Environmental Contamination, Health Risks and Ecological Restoration. CRC Press, London,
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9. Wong MH, 2004. Wetlands Ecosystems in Asia: Function and Management. Elsevier, London,
10.Wong MH, Bradshaw AD, 2002. The Restoration and Management of Derelict Land: Modern Approaches. World
Scientific, London.

PR ASSESSMENT
19.  PHEHER VA TH) HERBRSGEE L BLL £
3



‘,' s MLY%

‘vl SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

Type of Time % of final score Penalty Notes
Assessment

H & Attendance |N/A 10%

WERI
Class N/A 0%
Performance

NIy

0
Quiz N/A 0%

IR H Projects |4 h 30%

Slzﬁ.yﬂk N/A 0%
Assignments

Bk o
Mid-Term Test | '\ 20%

BIAE 2h 40%

Final Exam

HARMRE
Final N/A 0%
Presentation
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Others (The N/A 0%
above may be
modified as
necessary)
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M A +=4% 4% Letter Grading
0O B. Z&id4H GEZ/ANEE) Pass/Fail Grading
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This Course has been approved by the following person or committee of authority




