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FINAL EXAM
(Each question worth 4 points; matching 1 point;  total points = 170)
Hint: Answers to later questions may help you answer some of the earlier questions.
1.
Why might there be less evaporation from the ocean during the summer than during the winter?

The Marine Layer
Winter -- unstable -- no inversion so moisture is carried away; convects into rain clouds.
Summer –stable so moisture is trapped by the inversion;  little evaporation.
2.
Describe/diagram the path of wind entering 

a cyclonic depression in the Northern Hemisphere.  

Show the effect of the Coriolis force on the air as it 

crosses isobars while entering the depression.
[plan view at sea level]
Standard diagram showing wind arrows crossing isobars into a circular low at a 15° angle.
3.
Describe how air temperature determines the dew point.
Because cold air can't hold as much moisture, as temperature goes down humidity goes up until it hits the 100% saturation point.  That temperature is the dew point.
4.
Describe/diagram global air circulation based on temperature 

alone, as if the earth were not rotating.  (Be sure to complete 

the cycle from where it starts to where it ends.)
Standard diagram.  Must show it rising at the equator, descending at the poles, and complete in between.  [Note; Hadley cells are the result of rotation so do not apply.]
5.
How many degrees of latitude is the Arctic Circle away from the North Pole?
23 1/2 degrees from the pole or 66 1/2 degrees north/south.
6.
What are the two types of barometer, and how does each determine air pressure. 
a.  Mercury -- measures the height of the Hg column in a vacuum tube supported by air pressure.

b.  Aneroid -- measures the distortion of a sealed can by air pressure.
7.
Describe the ITCZ/doldrums in technical terms (eg. pressure, stability, humidity, etc.).
Unstable belt near the equator where warm moist air rises convectively; low-pressure at the surface.
8.
What are the two weather warnings displayed in Dana Point Harbor and what do they indicate?
Small craft advisory
18 to 33 kn wind forecast.

Gale


34 to 46 kn wind forecast
List and give a meteorological description of the 5 weather zones in the northern hemisphere from the equator to the poles.  This means describe what the air does, where does it come from and where does it go.

9.
ITCZ -- air comes from the trade belt and goes straight up; trough of warm moist air.
10.
Trades -- Northeast winds diverging out of the mid-highs and converging into the ITCZ.
11.
Mid-highs -- horse latitudes -- high-pressure area of sinking air; diverges into both the trades and the westerlies.
also into various cyclones.

12.Westerlies -- circum-global westerly (Southwest) winds fed by the diverging mid-highs and converging into frontal storm cells with the Polars.
13.Polars -- sinking dry air from above diverging outward as an anticyclone and converging into frontal storm cells with the Westerlies.
14. 
Why might you be more likely to have rain during the night than day at sea in the tropics?
Because the sea temperature is constant, when the warm moist air cools at night it becomes unstable, rises, clouds form, and it rains.
15.
What are the map symbols for the following fronts?

Warm?

Cold?

Occluded?


Stationary?
Standard symbols; occluded, the symbols are going the same direction; stationary, the symbols are going opposite directions.
is16.
What are the three ways clouds can form? [Not fog, clouds specifically!!]
1. Frontal lifting
 2. Convection (instability)
 3. Orographic lifting
17.
You are in the Northern Hemisphere, on a boat at sea, with your back to the wind which is coming out of the southwest.  What direction would you expect the low pressure center to be from your location?  
.Northwest;[NNW to be technically correct].
18.
Given that during the formation of marine fog, latent heat of condensation is released, present a scenario showing how a fog can remain stable and not rise convectively?
a. If the water is cool enough to cool the air to the dew point it's sufficiently cool to keep it below the warmer (inversion) air above it.

b. Latent heat of condensation keeps it from continuing to cool; it doesn't make it warmer.
c. Perhaps other scenarios.
19.
What three factors determine the characteristics of waves in a storm?
Wind speed, fetch, time duration it blows.
20.
 What causes the heavy coastal fogs off the northern California coast?
Upwelling cold water of the California current under warm moist air from the central valleys.
21.
What is "frontal weather"?
Stormy unstable weather along the interface of two contrasting air masses.
22.
 Contrast stable vs. unstable atmospheric conditions.
Stable -- cooled from below, held down.

Unstable -- substrate warmer, warms air above it which rises convectively.
23.
Diagram the path of a "textbooker" typhoon in the 

northern hemisphere.  Label the track and speeds the 

storm travels.
Diagram showing the track or path: 10 kn,    curve: 5 kn,    recurve 40 kn.

Textbooker doesn't double back on itself.
24.
Given a rapidly falling barometer, name three warnings that would tell you you are in the dangerous quadrant of a typhoon in the central Pacific (No. hemisphere).
1.  Wind shifting to the right, clocking.

2.  Long period waves shifting to the right.  
3.  Radio/weatherfax.
25.
What physical change of state generates the heat energy necessary to power a tropical typhoon; briefly describe how?
Latent heat of condensation.  Heat generated by warm moist air condensing in the chimney creates intense convective currents.
26.
If you hear thunder about 20 sec. after seeing the lightning, how far away was the lightning?
4 miles.
27.
About how far apart are Easterly Waves and how fast do they travel?
15° which is about 55nm per ° in the trade belt or 825nm.

12 knots 
28.
Draw and label a plan diagram of a typical cold 


front in the No. Hemisphere showing frontal line, 
direction of travel, isobars indicating gradient 

from high to low pressure, and wind direction arrows. 
Standard diagram; you need to understand how it works to get it right.
29.
What causes wind to blow into an area of low pressure?
a.  The suction caused by rising air as it convects.

b.  The pressure gradient between an area of high and low pressure
30.
State 4 factors showing  how to differentiate a Tropical from an  Extra-Tropical hurricane.
Tropical – Eye
 
small; 500 miles 
warm core
highest wind at center

no front
ET --
No eye

huge; 1000 +mi 
cold core
highest wind at periphery 
frontal
MATCHING--Write the number of the correct term on the line to the left of the appropriate definition.  ONE POINT EACH!!  50 PTS.
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Direction shifting clockwise (to the right).

Mound of water built up on the shore by hurricane.

Coriolis spin necessary to spawn a hurricane.

Seismic sea wave inches high and miles long.

Low pressure system rotates counterclockwise in the northern hemisphere.

Max declination of sun; means "sun stops".

National agency controlling the weather service.

A line of equal barometric pressure.

High pressure system rotating clockwise in No. hemisphere

Latitude 90o N.  Also home of S. C.

Hurricane in the western Pacific.

Lower atmosphere where weather occurs.

Jet stream occurs at its lower surface.

Sun's declination is directly over the equator.

Tilt of the earth's axis.

Boundaries of the tropics.

Temp change results directly from pressure change.

Heat absorption/reflection of earth's surface.

Earth to space; max on a clear night.

Release of heat energy when water vapor precipitates.

Max amount of water evaporated into air.

Change of state directly between solid and gas.

Name for Japanese current.

Condition enlarging the warm, northbound Davidson.

Billowy.

Layered.

Rain cloud.

High altitude, wispy.

Mackerel sky. 

One of three effects on surface wind direction.

Advective condition; substrate cooler than air.

Requires updrafting to freeze larger than 5mm.

Water absorbs heat energy.

Substrate warmer than air; unstable. 

Colder air pushes warm air over the substrate.

Warm air displaces cold air.

Cold front overtakes a warm front.

Doldrums.

Series of troughs traveling west in the trades.

Cool deep water surfacing as warm surface departs.

Sea state numbering system as a gauge of wind.

Time taken for crest and trough to pass a point.

Speed of a wave in knots.

Distance which wind blows over water.

Max height about 9' here during full & new moon.

Follows canyons and smooths inshore waters.

Method for parking a sailboat in a storm.

Word meaning "daily".

Defined as warmer air layered above cooler air.

Temperature at which condensation takes place.

Extra Credit:    [5 pts each]  Use another sheet of paper if you do this.

1.
Diagram how the ITCZ follows the sun's declination.

Standard diagram from the syllabus and lectures.
2.
Diagram the Catalina Eddy 


Because of the pressure gradient formed between the Pacific high and the thermal lows in Southern California, air flowing from the northwest along the coast forms a circular counterclockwise eddy as it passes around Point Conception with Catalina roughly at the center.
3.
Diagram a cold front overtaking a warm front showing rain and clouds.  [Cross section]
This diagram would show a warm front to the right with stratus clouds and rain followed by a cold front to the left with cumulus clouds and rain.  Motion from left to right; the more detail the more points.  An occlusion would be ok too.
4.
A Tropical Hurricane is heading north at 20 knots.  You are on a sailboat, under sail, directly in front with 
unchanging wind and swell.  What do you do?   (Show diagram and describe)
Heading No. at 20kts means it is in recurve; beam to broad reach stbd tack sends you out of its path to the safer side;it should then be turning to the east away from you.


