The Oceans
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Question 1 (40%)
In the lab, you designed your own experiment to simulate ocean processes.  Describe your experiment aim (i.e. what ocean process you tried to simulate (5%)), method (10%), and results (10%), and discuss these results in the context of the experiment’s aim (15%). Please limit the text to at most 1 page, excluding any figures or table, you can provide a link to any videos. Ensure you give the names of all group members. All group members must include photos, etc., please do not refer to another student’s assessment.

Question 2 (40%)
For the following questions use the Wattle Data (Assessment 4_Density Flows_Wattle Data.xlsx) sheet, in addition to the data you collected in the practical. The data analysis section of the practical provides more information the calculations for this question – make sure you look at it.

a. Calculation of the constant, a, using the average:
Calculate values for the constant, a, by rearranging the equation below, which describes the theoretical relationship between the flow velocity (U) as a function of the fractional density (Δρ/ρ1) the gravitational constant (g), and depth of the fluid (H): 



Calculate the average (mean) value of a for the Wattle Data sheet. See Appendix 1 for more details on the calculation method. (20%)

b. Calculation of the constant, a, by fitting a line to graphed data:
Produce a graph of the Wattle Data set that best tests the prediction of the equation above.  In other words, make an x-y plot to test the equation that enables you to fit a line to the pooled dataset from which you can obtain an estimate for the value of a from the plot.  (15%)

Hint: For the relationship y = ax + c, a is the slope and c is the intercept. See Appendix 2 for ways to plot and fit lines in spreadsheets.

c. How do the results for the constant a that you calculated by averaging values in part a compare to the value determined from the linear fit to the graphed data in part b?  If these two values differ, can you think of reasons why? (5%)
 (
Source: 
Argonne National Laboratory
)

Question 3 (20%)
Using the information from your density driven flow experiments from the lecture and from the movies at http://oceanexplorer.noaa.gov/edu/learning/player/lesson08.html (in the two tabs: Lesson and Global Impact) suggest two reasons why global warming is likely to make the ocean more stratified and slow down the ocean’s deep thermohaline circulation. Given biological productivity in the surface ocean is reliant to a significant extent on the upwelling of nutrient-rich waters from the deep ocean explain how and why biological production might change (increase or decrease?) if global warming continues unabated. 


*********************************************************************************
Appendix 1: Calculating the average (mean)
The average, ā, is determined by:

This can be done simply on a calculator for a small data set, but is more challenging for large datasets, therefore it is common to use programs like Excel.

In spreadsheet programs like Excel, to determine the average (mean), type in the formula after the equals sign, select the data (in the brackets), then hit the Enter key to return the value:

	

Appendix 2: Plotting and fitting lines in spreadsheets
Below are a few videos that describe how to plot and fit lines in Excel.  Other spreadsheet programs are very similar.  We've chosen very short videos so we're not wasting your valuable time. Of course, there are hundreds more available elsewhere online if you don't like these ones.
· Entering data in Excel: http://youtu.be/fcuTiSyn_P4?t=6s
· Multiplication in Excel: http://youtu.be/23lK-nbg43I?t=13s
· How to make a basic scatter plot: http://youtu.be/oZAZj7NIkic
· How to make a scatter plot with two data series and fit lines:
http://youtu.be/BYAGIXCH2XA?t=50s




1

image2.png




image3.png
B ?s("' METRP- YN »
Pase 3 BIU B- A
F Format painter Ea
Ciipboard 5 Font | Alignme:
sum ~ (© X v f| =average(aL:Aq)
3 c ) 3 F
2
4
5
5

10





image1.png




