Review for Examination 1
Remember that the main emphasis in the course is understanding how/why mesoscale features exist in the atmosphere.  The examination will involve essay questions.  Trivial details will not be needed in the answers (exactly what difference in sensible heat flux occurs between two different regions, the exact formula for Bulk Richardson Number, mathematical derivations for equations).  Everything will boil down to explaining the phenomena we've discussed in class in a logical manner with enough specifics to be clear.  Your notes from class and the powerpoints, along with portions of the book relating to these phenomena, should help you to formulate your own mental pictures of how these phenomena occur.

The following is a list of phenomena that have been discussed in class so far which could appear on Test 1, along with details to know.

Mesoscale circulations from differential heating of the surface (including sea breezes, lake breezes, snow breezes, vegetation breezes, cloud edge breezes, soil moisture-induced breezes) – why do these occur, what are the main reasons that each results in a circulation?

Mesoscale circulations related to heating of terrain (slope flow, mountain-valley winds) - exactly how and why do these form?

Mountain waves - what influences the way these look, what is needed for different types, what causes downslope windstorms, what conditions are present for downslope windstorms?

Low level jet - what mechanisms might explain these, how do they behave and evolve, and why?

Fronts - how can a front strengthen or weaken (via deformation)?

Drylines and EMLs - what does the structure look like, how are they related to caps, how do they move and evolve?

GROUP ACTIVITIES:

1) groups had 5 different land characteristics and had to match with slide of possible temperature and moisture profiles near the ground:

    a) snow

    b) asphalt

    c) thick corn field

    d) dry grassland

    e) desert

2) Groups were given the conditions below, and told to estimate 80 m winds, assuming the surface wind would be southerly at 10 knots.  

a) near strong cyclone, p.cloudy skies  - midafternoon

b) over snowpack with fairly strong S flow aloft - midafternoon

c) summer day near high - midafternoon

d) Great Plains event with strong LLJ - midnight

e) Thick cloud shield moves in shortly after noon with strong gradient aloft - midafternoon

3) Groups were given the following conditions and told to describe what flow would look like and why

a) your thermal stratification is stable, and you need to determine what flow looks like

downwind of a ridge, assuming upstream winds are 10 m/s (draw vertical cross-section)

b) your thermal stratification is dry adiabatic, and you need to determine what

flow looks like downwind of a ridge assuming upstream winds are 10 m/s (draw vertical cross-section)

c) you are at a 10 m height above a hillside at midnight on a clear night - what is the flow, and

how would flow differ between a wet hillside on a cloudy night and a desert hillside on a clear one?

d) you are at a 10 m height above a hillside at noon on a clear day - what is the flow, and

how would it differ between a wet hillside on a cloudy day and a desert hillside on a clear one?

e) you are in a flat valley extending into the mountains from a broad plain.

  The valley has steep sidewalls - what is the flow at 10 m height in the

   middle of the valley at sunset?

4) Groups were assigned to describe what they think would happen to a dryline at a given time

of day with different synoptic settings and landscapes

a) How do you think a dryline would move during the morning when clear skies are present on both sides,

   and why (assume no synoptic forcing)?

b) How do you think a dryline would move during the evening when clear skies are present on both sides,

   and why (assume no synoptic forcing)?

c) Compare the movement and strength of gradients in a dryline over the course of a day betwen a situation

   where soil is much drier than normal in the area around the dryline and when it is moister than normal.

d) Contrast the movement and strength of gradients in a dryline over the course of a day in a situation

   where the dryline is over a broad region of thriving vegetation versus over a desert-like landscape.

e) Describe how the movement of a dryline would differ when strong synoptic flow out of the SW or W

   is present, compared to a situation where synoptic flow is weak.

