Appendix 1

Lecture Syllabus for ENSCI 100. Our Planet in the 21st Century: Challenges to Humanity
Course Goals: 
Students will learn how knowledge in environmental sciences is obtained to address the pressing issues of global climate change and to address the risks associated with pollutants. The course will prepare students to be informed voters, neighbors and consumers.

Course Description:

This course introduces students to how knowledge in environmental science is obtained to address the pressing issues of global climate change and to understand the risks humans face when exposed to pollutants.The course will incorporate primary scientific literature to explore the interactions between humans and the environment that have motivated and defined the research questions in environmental science. The 20th century witnessed exponential growth of the human population. Humans have domesticated nature with a net benefit to themselves such as enhancing food supplies, reducing exposure to predators and diseases, and promoting commerce, often at a cost to other species. The environment has provided resources to meet our ever increasing energy, water and food demands. On the global scale, our planetary experiment of climate change presents fundamental challenges for humans to sustain and improve our life quality in the 21st century. At the individual level, human impact on the environment is of great concern when human health is affected by hazards including those from anthropogenic pollution.  The policies and regulations that are developed in the US and globally to rise to these challenges to humanity in the 21st century demand fundamental knowledge of how the environment works.  
PLAS criteria: 
The multidisciplinary nature inherent in environmental science requires that basic concepts of physics (e.g., conservation of energy and mass, radiation), chemistry (e.g., equilibrium, steady state), and biology (photosynthesis and respiration) be emphasized. The proposed course is global and comparative because it deals with environmental issues that will impact developed and developing countries differently. An example of how diversity is considered is that ethnic cultural differences and socio-economic status result in different exposure levels to lead. Students will be engaged in active inquiry by conducting debates and by performing hands-on, quantitative laboratory experiments built on field observations. The observational data of recent climate change reveal the importance of change over time. Seminal papers suitable for undergraduate students will be presented by the faculty members team teaching the course and are incorporated in the laboratory manual. 
Section 1. Introduction to Climate Change (Hendrey)

1. Introduction to environmental science and climate change

2. Humans and the earth system

3. An insatiable demand for energy

4. Mitigating causes and consequences of climate change

5. Exam

List of Reading for Section 1:
1. Hendrey Lecture 1: National Academy of Sciences. 2008. Understanding and responding to climate change. pp.1-15

2. Hendrey Lecture 1: Consequences of Global Warming, Chapter 7 in, Jerry Silver, Global Warming and Climate Change Demystified. 

3. Hendrey Lecture 2: Human Populations, Chapt. 7 in Cunningham&Cunningham, Environmental Science 10th ed

4. Hendrey Lecture 3: Conventional Energy, Chapt. 19 in Cunningham&Cunningham Environmental Science 10th ed.

5. Hendrey Lecture 4: Sustainable Energy Chapt. 20 in Cunningham&Cunningham Environmental Science 10th ed

6. Hendrey Lecture 5: National Academy of Sciences. 2008. Understanding and responding to climate change. pp.16-23

Section 2. New York City Weather and Climate Change (Yi)

1. Daily weather in New York City: Atmospheric structure and composition

2. Climate change: the earth’s temperature

3. A model approach to climate change

4. Climate changes of New York City: past, present and future

5. Exam
List of Reading for Section 2:
1. Yi Lectures 1 & 2: Kaufman and Cleveland, 2008. Environmental Science, Chapter 13, Global Climate Change: A Warming Planet, ppp.268-274. McGraw Hill. 

2. Yi Lecture 2: Overland et al., 2008. The Arctic and Antarctic: two faces of climate change. EOS, 89(19): 169-170.

3. Yi Lecture 3: Lambert et al., 2008. How much will precipitation increase with global warming? EOS, 89(21): 193-200.

4. Yi Lecture 4: Clark, 2004.Tropical forests and global warming: slowing it down or speeding it up? Front Ecol Environ 2004; 2(2): 73–80

Section 3. Ocean and Climate (Stewart)

1. The life aquatic

2. Connecting ocean and climate

3. Bold idea: fixing carbon by iron fertilization

4. Human impact on the ocean

5. Exam

List of Reading for Section 3:

1. Stewart Lecture 1: Cunningham, W. P. and Cunningham M. A. 2008b. Principles of Environmental Science – Inquiry and Applications. Chapter 2: Environmental Systems: Connections, Cycles, Flows, and Feedback Loops, pp.24-39. McGraw Hill. 

2. Stewart Lecture 1: Cunningham, W. P. and Cunningham M. A. 2008b. Principles of Environmental Science – Inquiry and Applications. Chapter 3: Matter, Energy, and Life. McGraw Hill

3. Stewart Lecture 2: Cunningham, W. P. and Cunningham M. A. 2008b. Principles of Environmental Science – Inquiry and Applications. Chapter 10: Water: Resources and Pollution. McGraw Hill. 
4. Stewart Lecture 3: Kintisch, 2007. Should Oceanographers Pump Iron? Science 318:1368-1370

5. Stewart Lecture 4:  Doney, 2006. The Dangers of Ocean Acidification. Scientific American March 58-65

6. Stewart Lecture 4: Halpern, B. et al. (2008) A global map of human impact on marine ecosystems. Science 319: 948-952
Section 4. Terrestrial Ecosystems and Climate (Bird)

1. Terrestrial ecosystems

2. Properties of soils and carbon storage

3. Greenhouse gas production from terrestrial ecosystems

4. The nitrogen cascade

5. Exam
List of Reading for Section 4:
1. Bird lecture 1: Kaufman and Cleveland, 2008. Environmental Science, Chapter 7. McGraw Hill
2. Bird lecture 2: Kaufman and Cleveland, 2008. Environmental Science, Chapter 15. McGraw Hill
3. Bird lecture 2: Kaufman and Cleveland, 2008. Environmental Science, Chapter 16. McGraw Hill

4. Bird lecture 2: Lal, R. 2004. Soil carbon sequestration impacts on global climate change and food security. Science, 304: 1623-1626.

5. Bird lecture 3: Kaufman and Cleveland, 2008. Environmental Science, Chapter 17, xx, pp.268-274. McGraw Hill

6. Bird lecture 4: Galloway J. N. et al., 2003. The nitrogen cascades. Bioscience, 53:341-356.

Section 5. Climate, Pollution and Health (Zheng)
1. Assessment of Risk: Lead as an example

2. Air Pollution from Fossil Fuels Part I: Urban Environment

3. Air Pollution from Fossil Fuels Part II: Acid Rain

4. Water Quality Part I: Water Supply for Urban and Rural Areas in the US

5. Water Quality Part II: Water Supply in the 21st Century 

6. Exam

List of Readings:

1. Zheng Lecture 1: Cunningham, W. P. and Cunningham M. A. 2008b. Principles of Environmental Science – Inquiry and Applications. Chapter 8. Environmental Health and Toxicology, pp.178-200. McGraw Hill. 

2. Zheng Lecture 1: Settle, D. M. and Paterson, C. C. 1980. Lead in Albacore: Guide to Lead Pollution in Americans. Science, 207: 1167-1176. 

3. Zheng Lecture 1: Needleman, H.L. 1990. The Future Challenge of Lead Toxicity. Environmental Health Perspectives, 89:85-89. 

4. Zheng Lecture 2: Aubrecht, G. J. 2006. Energy: Physical, Environmental, and Social Impact, 3rd edition. Chapter 14. Pollution from Fossil Fuels pp. 262-295. Pearson. 

5. Zheng Lecture 4: Cunningham, W. P. and Cunningham M. A. 2008b. Principles of Environmental Science – Inquiry and Applications. Chapter 10.  Water: Resources and Pollution. pp.232-262. McGraw Hill. 

6. Zheng Lecture 4: National Research Council. 2000. Watershed Management for Potable Water Supply: Assessing the New York City Strategy. Executive Summary, pp1-21. 

7. Zheng Lecture 5: Thomson, A. M., R. A. Brown, N. J. Rosenberg, R. Srinivasan, and R. Z. Izaurralde. Climate Change Impacts for the Coterminous U.S.: An Integrated Assessment Part 4: Water Resources

Section 6. Summary

1. Guest Speaker: Current Topics in Environmental Science. For the Fall 2008: Food Price Hike and Biofuel. 
2. Questions and Answers

3. Final

Appendix 2

Laboratory Syllabus for ENSCI 100. Our Planet in the 21st Century: Challenges to Humanity
Introduction
The objective of this laboratory is to prepare undergraduate students with minimal science readiness to understand the approaches used by environmental scientists that are of fundamental importance to our quality of life.  The laboratory aims to improve the understanding of the following: 1) risk assessment; 2) interpretation of environmental, e.g., air, water, soil, food, quality data; 3) techniques used in data collection and data analysis.  The emphasis is placed on developing quantitative and analytical skills. The sequence of the topics is arranged to synchronize or slightly lags that of the topics covered by the lecture.  

Assessment

Students will be evaluated based on the laboratory reports and the performance during the final debate laboratory.  

Syllabus














1. Introduction to the laboratory 




2. Understanding the risk I: Self-imposed versus environmental risk 

3. Energy I: Personal energy consumption

4. Energy II: Putting food on the table

5. Air I: Weather and climate

6. Air II: Ground level ozone

7. Water I: Water-borne infectious diseases*

8. Water II: Drinking Water






9. Water III: Natural Water


10.Soil 

11. Understanding the risk II: Consumption of fish and mercury exposure

12. Understanding the risk III: Health risk of lead




13. Understanding the risk IV: Nuclear Waste


14. Debate
*This laboratory will be out-of-sequence to collect time series data of Flushing Creek.
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