Course Title: Regional complex pollution and global change
Instructor: Yu Zhao, Ph.D., Professor
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Instructor Affiliation: School of Environment, Nanjing University
Semester: Spring semester
Course Level: Undergraduate and graduate students
Credit: 2
Course code：
Course Description (within 150 words)

This course is to help undergraduate and graduate students to build up basic understandings of the characteristics, sources, and impacts of regional complex pollution, and its evolution along with the global change process. It requires the students to explore the ideas and principles of solving the problems on regional complex pollution, under the background of global change. It helps the students to improve their capabilities of English literature reading, investigation, and academic oral presentation and communication.
The main content of the courses include: the main characteristics and causes of regional complex pollution, the sources and emissions of pollutants in atmospheric environment, the general principle and method of emission control and management for key industries, and the interactions between regional atmospheric pollution and global change.
Assessment
	Reading report
	40%

	Group assignment: academic oral presentation 
	30%

	Homework assignment
	30%


Textbook:

Nevers. 2000. Air Pollution Control Engineering (Second Edition). Tsinghua University Press

Reference materials:

John H. Seinfeld, Spyros N. 2006. Pandis. Atmospheric Chemistry and Physics: From Air Pollution to Climate Change (Second edition), Wiley-Interscience.
Syllabus：

1. Week 1: Introduction
This class introduces key practical aspects of the course including the syllabus, assignments, presentations, and final paper. It introduces the current status of regional complex pollution, and its association with climate change.
1) Readings: 
1. Nevers, Chap.1
2. Week 2: Principle and control needs of regional complex pollution
This class investigates the basic principles, research tools, and control needs of regional complex pollution, taking China as an example. We will introduce examples showing how different research methods are applied in the regional complex pollution studies. 
1) Readings:
1. Nevers, Chap.2 and 3
3. Week 3: Emission estimates for typical air pollutants 
This class focuses on the method of emission estimates for typical pollutants, the development of emission inventory studies, and typical emission inventory products. 
1) Readings:
1. Nevers, Chap. 4
2) Assignments:
1. Assignment #1: Literature research on the progress of China’s emission inventory studies.
4. Week 4: Sources, impact and control of sulfur oxides
This class investigates the sources, impact, and control of sulfur oxides. It will stress the long-term trends in China’s SO2 emissions, the benefit of China’s SO2 control efforts, and its contribution to reducing the regional complex pollution and impact on climate.
1) Readings:
1. Nevers, Chap. 11

2. Seinfeld, Chap. 6.13
2) Assignments:
1. Assignment #1 is due.

5. Week 5: Sources, impact and control of nitrogen oxides
This class investigates the sources, impact, and control of nitrogen oxides. It will stress the long-term trends in China’s NOX emissions, the benefit of China’s NOX control efforts, and its contribution to reducing the regional complex pollution.
1) Readings:
1. Nevers, Chap. 12
2. Seinfeld, Chap. 6.12
2) Assignments:
1. Assignment #2: Calculation of the flue gas concentration and removal rate of NOX for coal-fired boiler.
6. Week 6: Sources, impact and control of primary particles
This class investigates the sources, impact, and control of primary particle matters (PM). It will stress the long-term trends in China’s PM emissions, the benefit of China’s PM control efforts, and its contribution to reducing the regional complex pollution and impact on climate. 
1) Readings:
1. Nevers, Chap. 9

2. Seinfeld, Chap. 8
2) Assignments:
1. Assignment #2 is due.

2. Assignment #3: Literature research on the main control technologies of primary particles

7. Week 7: Sources, impact and control of volatile organic compounds (VOCs)
This class investigates the sources, impact, and control of VOC. It will stress the long-term trends in China’s VOC emissions, the main environmental effect of VOC (i.e., ozone formation), and the improvement on source profiles of VOCs. 
1) Readings:
1. Nevers, Chap. 10

2. Seinfeld, Chap. 6.8
2) Assignments:
1. Assignment #3 is due.

2. Assignment #4: Literature research on the source profiles of VOCs
8. Week 8: Sources, impact and control of heavy metals
This class investigates the sources, impact, and control of heavy metals Hg. It will stress the environmental impact of Hg, the long-term trends in China’s Hg emissions, and the basic measurement method of Hg.
1) Readings:
1. Seinfeld, Chap. 6.15
2) Assignments:
1. Assignment #4 is due.

9. Week 9: Application of chemistry transport models (CTM)
This class investigates the basic principles, main functions, and typical application of chemistry transport models. It shows how the model can be applied in analyzing and resolving the regional complex pollution problem.
1) Readings:
1. Nevers, Chap. 6

2. Seinfeld, Chap. 25
2) Assignments:
1. Assignment #5: Literature investigation on the CTM application for China.

10. Week 10: Application of satellite observation
This class investigates the basic principles, main functions, and typical applications of satellite observation. It shows how the satellite observation can be applied in analyzing and resolving the regional complex pollution.
1) Assignments:
1. Assignment #5 is due.

11. Week 11: Application of source apportionment model
This class investigates the basic principles, main functions, and typical application of source apportionment model. It shows how the model can be applied in analyzing and resolving the regional complex pollution problem.
1) Readings:
1. Seinfeld, Chap. 26
2) Assignments:
1. Assignment #6: The advantage and shortcomings of existing source apportionment models.
12. Week 12: Control and management of point sources
This class investigates the basic principles and typical technologies of control and management of point source emissions. It will stress on a typical sector, coal-fired power plant, and demonstrate the progress and benefit of emission control on reducing regional complex pollution problem.
1) Readings:
1. Nevers, Chap. 7

2. AP-42 emission factor database by EPA

2) Assignments:
1. Assignment #6 is due.

2. Assignment #7: Literature investigation on the emission standard of coal-fired power plant; emission factor study on AP-42 

13. Week 13: Control and management of mobile sources
This class investigates the basic principles and typical technologies of control and management of mobile source emissions. It will stress on on-road vehicles, rural machines, and vessels, and demonstrate the progress of emission estimates with improved data and method.
1) Readings:
1. Nevers, Chap. 13
2) Assignments:
1. Assignment #7 is due.

2. Assignment #8: Literature investigation on the emission standard of coal-fired power plant; emission factor study on AP-42 

14. Week 14: Control and management of area sources
This class investigates the basic principles and typical methods of management of area source emissions. It will stress on household solid fuels and open biomass burning, and demonstrate the evaluation of heath impact from solid fuel use.
1) Assignments:
1. Assignment #8 is due.

2. Assignment #9: Literature investigation on the emission standard of on-road vehicles and off-road machines.

15. Week 15: From regional to global impact
This class investigates the typical impacts of air pollutant and greenhouse emissions, including deposition and global climate. It will stress on interaction between pollution and climate, and the strategy of coordinate control.
1) Readings:
1. Nevers, Chap. 14

2. Seinfeld, Chap. 19 and 24
2) Assignments:
1. Assignment #9 is due.

16. Weeks 16-18: Oral presentation
This class require students to conduct literature review and oral presentation, by person or group, on a specific issue of regional complex pollution and global change.
