Unit 1, Module 1 
Formative Assessments:
a. Summary of article in Science Time:
1. Student lists factors used to rank cities’ present and future flood losses.
2. Students demonstrate understanding of how ranking will change in the future and what factors will drive these changes.
Answers should be based on these two paragraphs in the Science Time article:
The Nature Climate Change study looked at both present and projected future flood losses in the 136 largest coastal cities in the world, looking at their financial risks both in absolute terms—taking into account protections like sea walls and dikes—and as a percentage of the city’s GDP. The cities ranked as most at risk today range from Guangzhou in southern China to Mumbai in India to, yes, New York City. What those cities tend to have in common is high wealth and population levels and relatively little flooding protection. (By contrast, Dutch cities like Amsterdam or Rotterdam—which are extremely flood-prone geographically—aren’t found on the list because the Netherlands government has invested heavily in coastal protection.) Three American cities—Miami, New York and New Orleans—are responsible for 31% of the total losses across the 136 cities surveyed in 2005. When it comes to losses as a percentage of total city GDP—which gives the very richest cities like New York an advantage—Guangzhou, New Orleans and Guayaquil in Ecuador are most at risk.
The situation changes a bit in 2050. The study assumed that climate change will lead sea levels to rise 0.65 to 1.3 ft. by 2050, with some cities facing additional sea level rise because of local subsidence—literally, the earth sinking. Developing cities like Guangzhou, Mumbai and Shenzhen face the biggest risks, though Miami and New York rank highest among cities in developed nations. If no improvements are made in flood defenses, the study estimates that the world could be facing as much as $1 trillion or more per year in losses. Now, that number is the worst of the worst case, assuming that cities do absolutely nothing to protect themselves from sea level rise, suffer major floods and then pay to immediately rebuild everything they lost. But even assuming improvements in coastal defenses, potential losses will increase significantly, thanks to the risk of bigger floods and more immediately, a huge increase in the number of people and the value of property along the coasts.
Possible answers: 
Obvious difference between lists A and B: A – predominantly in developed world (United States, Japan); also China and India. B – predominantly in developing world (Ecuador, Ivory Coast, Vietnam, Bangladesh, Indonesia; also China and India). The exception is New Orleans in the United States – this is incongruous.
List B uses the flood loss as  % of GDP, so a higher ranking implies that the economy is potentially more greatly affected the higher the city is ranked (Guangzhou and New Orleans # 1 and 2).
Formative Assessment A.
Rubric:
	1. Summary list of factors determining city’s high ranking on coastal risk vulnerability lists (from 2005)  
	2. Summary list of factors for future ranking

	Thorough: List accurately includes all of main factors mentioned in article (more than 3) (4)
	List accurately includes all of main factors mentioned in article (more than 3) (4)

	Complete: Lists some (at least 2) factors. (3)
	Lists some (at least 2) factors. (3)

	Minimal: Lists few (1–2) main factors (2)
	Lists few (1–2) main factors (2)

	Incomplete: Mentions no more than 1 factor (1)
	Mentions no more than 1 factor (1)

	No answer (0)
	No answer (0)




b. Comparison of Lists A and B in World Bank Report in Nature Climate:
1. Students demonstrate that they understand the ranking system used and appreciate that the economy (measured by GDP) impacts the ranking of vulnerability.
2. Students show understanding of the idea that investment in flood protection greatly changes the ranking. Will the improvements to the New Orleans flood protection system since Katrina remove it from the high ranking it receives on these lists?
Questions:
· What makes a place rank at the top of the flood loss vulnerability list?
Compare Lists A and B: 
· What is the obvious difference in the cities in lists A and B? 
· Which city or cities seem to be incongruous on list B?
· Based on the reading in 1. above, what factor or factors could change a city’s ranking in the future?
Formative Assessment B.
Rubric:

	1. Understanding of ranking system
	2. Understands significance of investment in flood protection

	Thorough (4 points): Clearly articulates the relationship between wealth and the ranking of the cities, using more than one example.
	(4 points) Clearly articulates the relationship between investments in flood protection and ranking, using more than one example.

	Complete (3 Points): Shows understanding of relationship between wealth and the ranking of the cities, using at least one example.
	Complete (3 points): Shows understanding of the relationship between investments in flood protection and ranking, using at least one example.

	Minimal (2 points): Refers to relationship between wealth and ranking, omits examples.
	Minimal (2 points): Mentions relationship between flood protection investment and ranking, omits examples.

	Incomplete (1 point): Attempts to articulate relationships but misses main points. No examples.
	Incomplete (1 point): Attempts to articulate relationships but misses main points. No examples.

	No answer (0)
	No answer (0)



c. Summaries of findings from Google Earth Tour for: Guangzhou, Shenzhen, New Orleans, Mumbai.
1. Students demonstrate the ability to navigate Google Earth using a KMZ file provided to them; and the ability to navigate and interpret features on the Google Earth image in the selected cities. 
2. Students demonstrate accuracy in measuring/estimating linear distances – size of city and distance to nearest tidal water; coordinates, elevation. 
3. Students demonstrate ability to assess and characterize population density, land use, etc., from map observations using Google Earth.

Formative Assessment C.
Rubric:
Note: Needs to be repeated for all 4 locations: Guangzhou, Shenzhen, New Orleans and Mumbai
	
	Demonstrates ability to navigate Google Earth
	Accuracy in measurement in G.E.
	Ability to characterize locations from observation in G.E.

	4 points:
	For each of the 4 locations: Student’s screenshot shows the appropriate location and scale for the directions provided.
	For each location, all measurements recorded are reasonable and match the scale of the screenshot.
	For each location, coordinates, elevation, name are provided and check out in terms of land use and population density.

	3 points:
	For each location, correct area is included but at least one does not show correct scale for altitude in directions.
	Two out of three measurements are reasonable, relative to screenshot.
	Coordinates provided, and 2 of 3 of the other items check out.

	2 points:
	Screenshot shows either incorrect location or incorrect scale for at least one of the locations.
	One of three measurements is reasonable.
	Coordinates provided, and 1 of the 3 other items checks out.

	1 point:
	Screenshot is incorrect in location and scale for one or more of the locations.
	Measurements are present but show little relationship to the scale shown in screenshot.
	Coordinates provided, but other items lack accuracy or are absent.

	0 points:
	No screenshot.
	No measurements.
	No coordinates or other information.




d. GeoMapApp:
1. Students will use GeoMapApp to create elevation profiles of three locations in each city.
2. Students will complete the chart, listing parameters for each city.
Formative Assessment D.
Rubric:
Note: Needs to include responses for all 4 locations: Guangzhou, Shenzhen, New Orleans and Mumbai
	
	Demonstrates ability to create elevation profiles in GeoMapApp.
	Chart completed with summary of characteristics of target cities.
	Reflection on population density, elevation and vulnerability relationships based on observations from map and elevation data in GeoMapApp.

	4 points
	Screenshots of all elevation profiles (at least 12 total; 3 for each city) provided thoroughly demonstrate the nature of the elevation in each of the target cities.
	Provides accurate data on all 7 parameters for all 4 target cities. Also includes additional observations and information from background reading, demonstrating deep interest.

	A detailed reflection on how elevation appears to influence population distribution and land use in the target cities based on data found and with several examples.

	3 points:
	At least 2 elevation profiles are included for each city and demonstrate the general nature of the target cities.
	Provides accurate data on all 7 parameters for all 4 target cities. Additional observations, etc. are lacking or sketchy.
	Reflection describes relationship between elevation and population distribution with few details, no more than one example.

	2 points:
	At least one screen shot of elevation profile is included for each city (total at least 4), and they help to give idea of elevation characteristics of target cities.
	Some data cells are empty on the chart. Few or no additional observations provided.
	Reflection is very brief but includes some data, but does not provide examples.

	1 point:
	At least one city is represented by at least one screenshot of elevation profile, but data is incomplete.
	At least 50% of data cells are empty or inaccurate and no additional observations.
	Reflection lacks concrete data or examples.

	0 points:
	No elevation profiles are provided for any of the target cities.
	No data entered in chart.
	No reflection.



Module 1 Summative Assessment:
e. Summarize your findings of your analysis of the four coastal cities: Guangzhou, Shenzhen, Mumbai and New Orleans. Write a thoughtful reflection based on the explorations you have done using Google Earth and GeoMapApp. Incorporate thinking about the key questions below.

· How do the various characteristics of a city (including its economy) affect its ranking on the World Bank lists? Include thoughts on:
a. Why Guangzhou is at the top of both lists.
b. Why New Orleans is the only U.S. city to appear on both top ten lists.
c. How measures to mitigate risks (e.g., levee improvements in New Orleans) may affect a city’s rank.
d. How these cities may rank in a future analysis of this kind.

Summative Assessment E.
Rubric 
	
	Students write thoughtful reflections based on the explorations they have done using Google Earth and GeoMapApp. They incorporate thinking about key questions.

	5 points
	Thoughtful and thorough summary that considers all the questions and includes many relevant data from investigation of the city in G.E. and GeoMapApp, as well as background readings. Also references multiple variables influencing ranking of coastal cities. Shows appreciation of the impact of risk mitigation measures on vulnerability ranking. 

	4 points
	Complete summary, considering many of the points from investigations and reading, but misses a few main points.

	3 points
	Summary includes some information from investigations and readings but misses several main points.

	2 points
	[bookmark: _GoBack]Vague and/or brief summary lacking consideration of the information obtained through investigations and reading.

	1 point
	Very brief summary with little thought or accuracy.

	0 points
	No summary.






