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Quiz #4 [Chapt. 11 (frontal weather)]

1.
What is a front?

The interface between two air masses of differing characteristics, particularly with regard to temperature/density.

2.
Where do our local wet cyclonic frontal storms come from and because why?

Because weather comes from the west, it is generated along the  interface between the Pacific High and airmasses embedded in either the maritime tropical trade belt or arctic and polar influenced westerlies.

3.
Describe how stability of the atmosphere along a front influences the weather conditions you might expect as the front passes.

As a front passes over the earth, the resulting temperature of the transitional air will have a stability factor relative to the temperature of the ground underneath it.  The more the air is warmed from the substrate, the greater the instability and therefore greater turbulence of the local weather. The greater the temperature differential between air masses, the greater the turbulence aloft.

4.
Contrast what you observe with the onset of a warm vs. cold frontal passage.

Warm: long period of lowering stratus clouds and drizzling rain.

Cold: shorter period of lowering clouds; rapid development of cumulus and cumulonimbus clouds with heavier rain.

5.
Describe Summer vs. Winter monsoons in terms of temperature, pressure, air flow, and precipitation.

Summer: monsoonal flow is onshore and moist from warm tropical seas due to greater heating over land; rainfall is heavy due to convective lifting.

Winter: flow is offshore and dry due to subsidence and advective offshore flow, resulting in dry winters.

6.
Contrast monsoonal weather with the Onshore/Offshore flow we see locally.

The onshore flow we get during summer is restricted by the development of a heavy marine inversion layer from cooling of sea air.  This results in dry summers.  Breakdown in this inversion during the winter allows the moist marine air to flow inland to higher, cooler elevations and rain. 

Occasionally during the summer we get moisture from southwestern desert regions with monsoonal air sucked in by thermal lows from the Gulf of Mexico and tropical Pacific.  This moist air will be coming over land rather than water.

7.
Separate the following words into two groups of related words.  Give each group an appropriate title (which may be one of the words).  Be prepared to discuss why they are related.

SUBSIDENCE, DIVERGENCE, ADVECTION, CONVECTION, TURBULENCE, HIGH PRESSURE, LOW PRESSURE, STABLE, UNSTABLE, k, w, LATENT HEAT RELEASE, HORIZONTAL HEAT TRANSFER, VERTICAL HEAT TRANSFER, CONVERGENCE

Stable

Unstable

Subsidence
Rising

Divergence
Convergence

Advection
Convection

Hi pressure
Lo pressure

w


k

Horizontgal heat transfer
Vertical heat transter

Latent heat absorption
Latent heat release

8.
Describe the danger that lies ahead of a fast moving cold front and how does it happen?

The speed of the front creates a pressure wave in front of it as it travels.  This forces air in the warm mass to rise because of the denser air pushing under it and tumble forward because of the speed of the advance of the front.  This tumbling air is very turbulent and moist and can create a line of squalls as much as 100 mi. ahead of the front.

9.
Describe the typical formation and path of an Aleutian storm in the Pacific.

Forms over the top of the Pacific High at the interface w/ polar air generally in the area known as Gulf of Alaska.  Follows the path of the jet stream in a Southeasterly direction along the Pacific Coast of North America.

10.
Describe how the letters k & w determine how intense weather will be as a front passes.

The unstable k air is turbulent as it is convectively heated from below, while the stable w air is cooled and layers out like a blanket.  The greater the differential in temperature between air and substrate, the more intense the stability or instability will be.

Chapter 11  Art Lesson*

11
Diagram warm, cold, and occluded fronts showing direction of travel, labels and rain clouds..

This would be a cross-sectional diagram showing the warm vs. the cool air masses and precisely how they overlap each other.

12
Draw a picture 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 directions.

This would be a plan view similar to page 28 in the syllabus, 208 in the text, or taken from the PowerPoint presentation.

13.
Draw in your boat in front of the front above, and graph what your boat’s barometer and wind indicator would show as the front passed over you.

Depending on how you laid out your diagram, you would show the wind indicator backing in a counterclockwise direction as the front approached and then clocking as it passed.  The barometer would be plunging downward and then upward again as the front passed.

14.
Make two simple diagrams showing a cold front; one with the low pressure air at the north end of the trough and one with the low pressure air to the south end of the trough.  Show isobars with a typically sharp angle and windline arrows crossing the isobars. [Assume NoHemisp].  How would we name these two situations?

Isobaric diagrams will always show a trough with the pointy part pointed towards the high.

 In the Pacific, if the high is to the south, it would be from the Gulf of Alaska; if the high is to the north, it would be from the tropics and perhaps named a Pineapple Express

15.
Draw the typical development of a frontal system as it evolves from its area of origin.  Use the “wave”analogy to help show this.

Mostly from Chapter 12 or the PowerPoint.

