Marine Weather Exam
    ____________________________________SADDLEBACK COLLEGE

Instructor-Mark Howe

Name


10/1/2012
CHAPTER 1-5 MIDTERM
4 points per question unless otherwise stated.[100 total]
1.
How can a Santa Ana wind condition result in dense fog?

At the end of a Santa Ana [high pressure] the offshore wind stops, high pressure drops, temperature drops to the dew point and  fog suddenly forms.
2.
What causes the afternoon winds in a typical diurnal weather pattern for Dana Harbor?
Low pressure inland resulting from the heating of the Earth and the convective rising of the air sucking in cool sea air.
3.
Diagram the Coriolis force/effect 

as wind enters a cyclonic 


see diagram - remember it's like going into a traffic
depression in the 



circle/ roundabout.  You go in to the right but it goes
Northern Hemisphere.



counterclockwise.
4.
Where does the source water come from that produces an El Niño Southern oscillation?
A buildup of warm water in the Western Pacific resulting from the equatorial currents pushing it westward.

5.
Describe how convection can form clouds but not fog at sea.

Convection is the lifting of air due to warming from below.  As the warm air rises it carries moisture aloft.  High altitudes cool the air to the dew point forming clouds, not fog.
6.
Describe how marine fog forms by upwelling ocean water along the Pacific coast.

Along the Pacific coast southbound ocean currents (Calif) veer to the right due to Coriolis.  This flow away from the coast leaves a void which is filled by cold upwelled water from the deep.  The cold water cools the air to the dew point causing fog.
7.
In the adiabatic T P H relationship, what kind of humidity are we using?
Relative humidity.
8.
What defines the dew point?
The temperature at which condensation of water vapor takes place.
9.
Can there be fog and wind at the same time on the ocean, and because why?

Yes, because the ocean is a flat surface and allows the fog to move undisturbed like a blanket.
10-15.
(2 pts each)Diagram and name 


see diagram
the 6 major currents in the No. 


Calif k

Pacific Ocean, including the local 


N. Equatorial w

counterpart  of the “El Nino”.




  Mark each current as to 

whether it is warm or cool.

16.
Compare/contrast Stable vs. Unstable conditions as pertains to weather.

Stable – substrate cooler than air above it.  Cooler air sinks  (denser) stays in place like a blanket.
Unstable – substrate warmer than air above it.  Convection causes it to rise creating low pressure and wind.
17.

 What is a marine inversion layer?

Stable situation where cool water cools a blanket zone of air above it and prevents it from rising.  At higher elevations (eg. inland) the air is at 1st warmer but then typically cools w/ greater altitude.
18.
Does a west wind blow from the west or to the west?
From the West

If a west wind backs to the southwest, where is it coming from?
From the SouthWest

19.
How do weather patterns in general move from summer to winter?
In winter weather moves South like the birds.  In summer it migrates back to the North again.
20.
What is an isobar and what does it mean if they are close together?
a.  A line of equal barometric pressure.  (Everywhere along the line is the same pressure).  

b.  Steep gradient for big change in pressure between places close together.  Windy.
21.
Fog forms and then disappears as air rises over the crest of Catalina Island.  Describe how this happens.

As the air rises it cools with altitude adiabatically  to the dew point and condenses into fog.  As it goes over the crest and begins to descend on the other side it warms again and the fog disappears.
22.
Describe a pressure gradient.  What is it and what does it do?

Air naturally moves from an area of higher pressure into an area of lower pressure.  The steepness of this pressure difference is called a gradient, where a larger difference results in higher winds.
23.
Compare and contrast the pressure systems referred to by meteorologists as trough and ridge.

Trough – elongated area of lower pressure, temperature and higher humidity.

Ridge – area of higher pressure, clear dry weather, and usually warmer.
24.
You are in the Northern Hemisphere on a boat at sea, with your back to the wind.  What direction could you expect the low pressure center to be from your location?

To your left – stick out your left arm to point at it.
25.
What is an autumnal [fall] equinox? 

The moment (day) when the sun's declination [0°] is directly over the equator as it moves south for the winter.  Days and nights are equal.

26.
Under what relationship between air and water temperatures should there be the greatest evaporation from the ocean and because why?  [Same situation as when you are watering your yard.]

Winter – when the ocean temperature is warmer than the air; the ocean warms the moist air above it.  Warmed air rises carrying the moisture away to the mountains where it forms rain clouds.
27.
What are the 4 local weather systems and what are their wind directions generally?

1.  Daily diurnal – 
onshore (W) during the day and lightly offshore at night.

2.  Aleutian storm – 
SW (southwesterly).

3.  Tropical storm – 
SE (southeasterly).

4.  Santa Ana – 
offshore – northerly.
28.
Describe the Catalina Eddy.

NW air flowing down along the Calif coast bumps out around Point Conception and creates a weak eddy vortex [counterclockwise] centered around Catalina Island.  Most pronounced in the morning hours before the afternoon thermal lows kick in.  A diagram here is the best way to represent it.
