Student’s Guide

Module #2
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Part 2: Vector Analysis
In this activity you will use the accompanying “Sea Surface Vector Field for the San Francisco Region” to derive the component vectors from the indicated resultant vector.  Carefully follow each of the steps below to complete this task. 

Vector Analysis
Step 1: Looking at the “Sea Surface Vector Field for Monterey Bay”, locate the aqua colored, side pointing vector (arrow) at approximately 36º 48' N latitude and 121º 52' W longitude (inside Monterey Bay). This aqua colored arrow in known as a resultant vector from which we will derive the component vectors in the steps that follow.

Step 2: Compare this aqua colored vector to the color scale on the right of the image to find the velocity of this vector. Record this aqua colored resultant velocity of this vector in cm/sec.   

Velocity of Aqua Colored Resultant Vector   =   __________cm/sec
Step 3: On this chart, draw a straight line from the Santa Cruz HF Radar antenna station point through the tail of the aqua colored vector. Extend this line beyond the top and side boundaries of the chart.

Step 4: Label this line “A” on one end (Closest to Santa Cruz) and “B” at the other end (South of Moss Landing). Label the point where the line crosses the tail of the blue resultant vector as “W”.  Thus, you have made line “AWB” (reading from left to right).

Step 5: Now, draw a straight line from Monterey through point “W” (on the “AWB” line) and, again, extend this line beyond the boundaries of the chart.

Step 6: Label this new line “C” at the left end and “D” at the Monterey end. Label the point where this new line crosses the tail of the aqua colored resultant vector as “W”.  Thus, you have made line “CWD”.

Step 7: Label the tip of the aqua colored vector (by the arrowhead) as point “P”. At this point, check your accuracy with your teacher in order to receive a stamp of approval” before moving on.


Teacher’s Approval

Step 8: Complete the triangle by drawing a straight line from point “P” to line “AWB”. Keep the new line parallel to the “CWD” line.  Mark the point of intersection as point “Q”.

Step 9: Draw a line from point “P” to line “CWD” but keep the new line parallel to line “AWB”. Mark the point of intersection as point “R”.

Step 10: Lines “WQ” and “WR” are the component vectors. Highlight these two component vectors using a color pencil/pen/highlighter. 

Step 11. Determine the velocity of these component vectors by measuring the length in millimeters (using your metric ruler) and multiplying this length by the scale located in the lower left of the chart. For example, if the component vector is 10 mm long, the velocity of this vector would be 50 cm/sec (10 mm X 5 cm/sec).

Velocity of component vectors   =   __________cm/sec
(If you need further practice in finding component vectors from resultant vectors, chose another vector on the field and repeat the above Steps 2 -11).
1. You have just derived component vectors which, when combined, represent the velocity and direction of a parcel of seawater in a specific location (represented as the resultant vector).  Collectively, a field of resultant vectors provides sea surface current features over a given area of the ocean. these kinds of predictions?
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