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***Topic 3- ocean waves, tides, short term climate variability ***

Look at diagram explain what is going on in the ENSO cycle
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1. Circle the area that shows a prominent feature of phase characteristic

Can circle the upwelling area off of Peru, or western part of Pacific basin where more storms are located

2. Is it la Nina or El Nino?    La Nina
3. What atmospheric circulation factors would cause this phase to reverse? 

Under this phase, the trade winds are stronger than average, so if they drop below the average, the La Nina would reverse and become an El Nino.
4. Based on the knowledge of upwelling zones predict ENSO’s effect on biological productivity off the coast of Peru.

During El Nino have smaller upwelling less productivity, for La Nina have strong upwelling and high productivity
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5. Using the ENSO SST diagram and the diagram above, can you predict the intensity of precipitation on the Eastern coast of Africa? Why or why not?

No, although the Indian Ocean Dipole is somewhat influenced by the ENSO cycle, it acts independently from the ENSO. And the precipitation over Africa is controlled by the Indian Ocean Dipole.
Final Questions on Waves
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1. Compare the wave field for coast A and coast B.

a) Which coast has taller wave heights? Why?

Coast B has taller wave heights because the waves are slowing down as they approach the shore. Therefore, the wave height must increase because energy is conserved.
b) Which coast has deeper water near the shore? Why?

Coast A has deeper water close to shore. We can see that the wave crests near shore A are not slowing down very much, if at all. Therefore, these waves must still be deep-water waves near the coast.
c) Which coast has faster waves near the coast? Why?

Coast A has faster waves near the coast. This is because as we have found in the previous problems, the waves near coast B slow down as they “feel bottom” while the waves near coast A do not.
2. List three types of restoring forces for ocean waves.  Give an example of each.
a) Gravity – surface gravity waves
b) Surface tension – capillary waves
c) Earth’s rotation – Rossby waves
3. Is energy carried by single waves or by wave groups?  Explain.

Wave energy moves with wave groups.  The amplitude of an arriving wave is a sum of the component waves and their energy.
4. If you are fishing from a boat just off the shore of a small island and you receive a tsunami warning, where is the safest place to go? Why? (Assume the island has no altitude higher than 20 feet above sea level)

The safest course of action is to sail as far into the open ocean as you can. This is because tsunamis travel in very long waves with very great speed, but very small amplitude. In the open ocean you would barely feel the tsunami travel below you. Also, deep-ocean waves do not transport mass so your boat would only bob up and down with the waves.

5. Draw the path of incoming wave rays on this piece of beach.

[image: image4.png]Orthogonal lines.

Copyright © 2004 Pearson Prentice Hall




Answers are given by the black lines in the ocean.
.
Tide Questions

1A) What are the three main factors that affect how tides are formed?
Sun, Moon and basin shape…Coriolis?

B) What type of tide corresponds with a new moon? 1st quarter moon?
Spring tide; neap tide

C) Would you expect to find diurnal tides at high, mid or low latitudes? Where would you expect to find semidiurnal tides? Explain your logic
Diurnal at high latitudes; semidiurnal at low latitudes. Because of the 28.5 degree declination of the earth to the moon at high latitudes there is only 1 bulge (corresponding bulge is at opposite end of the equator). At low latitudes there are two lower tides daily because it experiences tides from both tidal bulges. 

[image: image5.jpg]Equilibrium tides

\
| 285
,V Declination

/

i /

| Stationary

\ bulge of water

\ on side facing

\\{ the Moon
Stationary
bulge of water
on side facing
away from
‘the Moon

Figure 8.6

To
Moon

LN

e |

0 1 day
Time —

level

‘Water

High latitudes: diurnal tides

level

‘Water

e —

0 | day
Time —

Midlatitudes: mixed tides

level

Water

e —
0 ] 1 day
Time ——>

Low latitudes: semidiurnal tides
Invitation to Oceanography, 3rd Edition

Paul R. Pinet
©2003 Jones and Bartlett Publishers




D) Explain how an amphidromic point arises in an ocean basin.
Coriolis deflection causes the tide to oscillate around a single point in the middle of the basin such that low tide and high tide are at opposite ends of each other. The Coriolis effect acts once the water mass hits the shore and experiences downwelling. 
