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HYDROLOGY
The picture below shows part of a school campus with several grassy sports fields and a parking lot near a river. Use the picture to help you answer the next set of questions.
[image: https://lh4.googleusercontent.com/phrUHrYXY7FBqMhdoFZNjKiELuxGZCc-3JpHQnipTDM92xiWriuALaP3gstan8kjoC5xYNsqCzz_SDPEh9OYB3LtIZaWG2b8kv2gOp2y7dQZybTj1c7O7p-mgsG9gg-qvBPY7UGO9CC4i6E2tw]
SPORTS FIELD (Pre & Post)
1. Could water falling on the sports fields as rain get into the river? 
a. (Choose 1) YES    NO
b. If you answered “yes,” explain how and why you think the water could get into the river. If you answered “no,” explain why the water could not get into the river. Please provide as many details as you can.

PARKING LOT (Pre & Post)
2. Could water falling on the parking lot as rain at the location marked with the X get into the river? 
a. (Choose 1) YES    NO
b. If you answered “yes,” explain how and why the water could get into the river. If you answered “no,” explain why the water could not get into the river. Please provide as many details as you can.

MODELING
MODELS QUESTIONS (Pre & Post)
3.	a. 	What do you think scientists use computer models for?
	b. 	Write a question about a real world water problem related to contamination or flooding that a scientist could use a computer model to answer.

MODELS PROBLEMS (Pre & Post)
4.	What are some problems with using a computer model to understand a real world water problem?

MODELS EVALUATION (Pre & Post)
5.	How can a scientist judge if a computer model is accurate?

TOPOGRAPHY
Surface Elevations (Map interpretation and Data Interpolation –D)
Use this contour map of a land surface to answer the questions below.
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TOPO INTERPOLATION (Pre & Post)
6. 	a.	What would be a reasonable estimate for the elevation of the land surface at the X on the map?  
A. 4800 ft
B. 4850 ft
C. 4815 ft
D. 4765 ft
b. Please explain why you chose that answer.
PINE CREEK FLOW (Pre & Post)
7.	a.	Which direction is Pine Creek flowing? 
	b.	Explain how you decided on your answer. 

TOPO GRADIENT (Pre & Post)
8.	a. 	Where is the slope of the land the steepest? 
A. A
B. B
C. C
D. D
b.	Please explain why you chose that answer. 

MAP DISCRETIZATION (POST ONLY)
The diagram below shows two different grids to divide the map into cells to develop a computer model of water flow. Use this diagram for the questions below.
[image: http://sporkforge.com/slush/sac67e0e9a0ba9i0005000020be5020.png][image: https://lh4.googleusercontent.com/sIjtPKNfFUurKZczlUZddxDuK7DiUKu0FZM0eAIjPcvmNBvQOi7r_aCSBTKb18yaJLlt8zUH9rwZB47gUE5AvjTo654fFSe0DEcmeq_Id9W9Nuz6lpqx6P-TbxDhWCSllSC0EaF81F-a227hzQ]
Grid A						Grid B
DISCRETIZATION (POST ONLY)
9.	What is the purpose of dividing the area into cells?

DISCRETIZATION ADVANTAGE (POST ONLY)
10. 	Give at least one advantage and one disadvantage of using Grid B (smaller cells) for your computer model.
a. Advantage:
b. Disadvantage:

WATER FLOW PARAMETERIZATION (POST ONLY)
11.	What information about each cell in the grid would be needed to compute and predict the flow of water through the system?




HYDROLOGY PART 2
Scenario
The West Branch of Herring Run watershed lies just north of Baltimore City.  The watershed (outlined in black) has a mix of land uses as you can see in the following aerial image.  A stream gauge is placed at the downstream end of the West Branch of Herring Run to measure how much water passes through that point in the stream over time.  A rain storm passes over the watershed.  

[image: https://lh5.googleusercontent.com/B25j53Awe0upY1dLAER6xCAbESZ3Zr_-gWORwzFhXUDviEJi9l49861CIxjAB3r5-6hQRCvtuv8v6uA3-JrLkLcn6O8RWWWpFeKniXWENxBCRdhCm1bHflGwLAcOTjNI1WgmocsL5NDL87zCmQ]

WATER FLOW TO STREAM GAUGE (Pre & Post)
12.	a.	What features of the watershed influence how much water gets to the stream gauge?  List as many features as you can think of.
b.	What features of the watershed influence how fast the water gets to the stream gauge?  List as many features as you can think of.  


HYDROGRAPHS 
The hydrograph below shows data from the stream gauge on the West Branch of Herring Run for a 60 minute (one hour) period one August afternoon. Use this graph to answer the next three questions. Pre and Post





 (
Rate of Flow (cubic feet per second)
)





13. What does the blue line on this hydrograph represent?  It’s ok to select more than one answer.
A. The total amount of water in the West Branch stream at the time shown.
B. The elevation of the water at a location in the West Branch stream at the time shown.
C. The rate at which water is passing a location in the stream at the time shown.
D. How long it takes water that falls as rain to leave the watershed.

14. Explain why you selected the answer or answers you did.
15. Explain what you think caused the data to show the pattern you see in the hydrograph.


Part II: Below is a hydrograph from the same gauge on the West Branch of Herring Run for a different one hour period one August afternoon. POST ONLY


 (
Rate of Flow (cubic feet per second)
)




16. [bookmark: _GoBack]What would the hydrograph for the same gauge location in the West Branch of Herring Run look like after a large rainstorm passed over the watershed of the stream?  The rainstorm finished at time 0. Keep in mind that the watershed is a covered by a mixture of houses and other buildings, roads, parking lots, lawns, and some forest patches. Choose one graph from the options below:

 (
Rate of Flow (cubic feet per second)
) (
Rate of Flow (cubic feet per second)
) (
Rate of Flow (cubic feet per second)
)
17. Explain why the graph you chose is the best one to show what’s happening in the West Branch of Herring Run after a rainstorm.

18. If the West Branch of Herring Run watershed was all forested, how would the shape of the graph change after the same rain storm passed over it? It’s ok to select more than one answer.
1. The peak of the graph would be lower
2. The peak of the graph would be higher
3. The peak of the graph would occur later
4. The peak of the graph could occur earlier

19. Explain why you selected the answer or answers you did.
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 (
The West Branch of Herring Run Watershed is outlined in black on this air photo of suburban Baltimore. The blue dots show the locations of 9 rain gauges in the area, and the numbers are the amount of rain measured in cm in each gauge after a single thunderstorm.  These values were used in a computer program to draw rainfall contour lines, which are shown in red.
)




Part 1. (Interpreting contours and uncertainty.)
20. What would be a reasonable estimate of the rainfall at point X? (interpolate )  
a. Please explain your thinking for giving that answer.
21. At which of the two locations – X or Y – would you be least confident about the rainfall estimated by a computer model using the data from the rain gauges on this map? 
a. Please explain your thinking behind your answer.


HYDROLOGY PART 3
VEGETATION (Pre & Post)
	Baltimore City is trying to reduce the likelihood of runoff and flooding in Baltimore.
22. One approach they are taking is to increase the amount of grass, shrubs and trees in city neighborhoods.  What are some reasons why they would make this recommendation as a way to reduce flooding? 

For each question, rate your level of agreement. (Use a 5 point scale from Not At All Important to Extremely Important)

CARING
23. How important is it to you to understand about runoff and flooding in your community?
A. Not at all important
B. Slightly important
C. Moderately important
D. Very important
E. Extremely important
	b.	Please explain your reason for your answer.
MODELING
24. How important is it to you that you understand how computer models can be used to address real world problems like groundwater contamination or flooding?
A. Not at all important
B. Slightly important
C. Moderately important
D. Very important
E. Extremely important
	b.	Please explain your reason for your answer.

GENDER 
D. (Optional) To help us understand how our project is serving all students, please tell us your gender. Thank you for taking this question seriously. (If you do not want to report gender, please type your answer as N/A).
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