Exam #2M
MET 3003
19APR07


Instructions

You have the rest of this period to complete this exam. It consists of PART 1 (60%) true/false and short answer, and PART 2 (40%) draw-and-explain, short essay, or problems.  Answer all questions in PART 1, Answer four of the five questions in PART 2. Below is a list of formulas and physical constants that you may need. You will need a calculator. We use SI (metric) units throughout. 

This exam totals 100 points.  It represents 20% of your final grade

Physical constants and equations: 
1 hPa = 1 mb = 100 nt/m2  = 100 (kg m-1s-2)m-2  Units for pressure
T K = ToC + 273.16


Absolute temperature conversion.

Rd = 287 J K-1 kg-1 


Gas constant for dry air.
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Gas law for dry air where p is pressure, T is temperature, ρ is density and α is specific volume
e = es(Td)
Definition of vapor pressure in terms of the vapor pressure function es and the dew point Td. Note that es is also used as the value of the vapor pressure at the prevailing temperature.
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Definition of mixing ratio where e is the H2O vapor pressure and p is the total barometric pressure.
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Relative humidity for temperature T and dew point Td, or equivalently for vapor pressure e and saturation vapor pressure es
Saturation vapor pressure as a function of temperature

	T oC
	es(T ) hPa

	0
	6.11

	5
	8.72

	10
	12.27

	15
	17.04

	20
	23.37

	25
	31.67

	30
	42.43


_____________________________

Name

PART 1 (60%).

Part 1.1.  Multiple Choice (2 points each, answer all)

1. A frozen hydrometeor less than 5 mm in diameter that grew by accreting  supercooled water droplets is called _________. 

a. graupel



b. snow

c. frost  



d. hail

2. Liquid water drops larger than 0.5 mm in diameter that fall from a cloud and reach the ground are ________.

a.  rain



b. virga
c.  dew


 
d. drizzle
3. In ________ wind balance, the Coriolis and centripetal forces (v2/r + 
[image: image4.wmf]fv

) balance the pressure-gradient force.

a.  geostrophic


b. gradient

c. cyclostrophic

d. thermal

4. A vertical circulation where warm air sinks and cool air rises, consuming energy derived from the winds, is said to be thermally ________. 

a. ambiguous

b. indirect

c. direct

d. balanced

5. Gusts caused as the wind swirls around the buildings on the FIU Campus are examples of ________meteorological motions.

a. mesoscale


b. planetary (or global) scale

c. synoptic scale

d. convective scale

e. microscale
6. Middle-latitude cyclones are examples of _________meteorological motions.

a. mesoscale


b. planetary (or global) scale

c. synoptic scale

d. convective scale

e. microscale

7. Land breezes, sea breezes and mountain/valley winds are examples of ________ meteorological motions.
a. mesoscale


b. planetary (or global) scale

c. synoptic scale

d. convective scale

e. microscale

8. On a winer day in Miami after cold frontal passage, the wind blows from the northeast.  When this happens the direction to the nearest center of high pressure is__________.

a. southwest



b. northwest 

[image: image1.wmf]d

p

pRT

a

r

==

c. northeast 



d. southeast
9. Questions 9-11 refer to the diagram at the right. When a parcel of air rises along a dry adiabat, keeping constant mixing ratio,  until its temperature is equal to its  dewpoint, it has reached its ______________ ___________ level (2 words)

10. If the parcel continues to rise along a moist adaiabat until it becomes warmer than the air around it, it has reached its level of  _____________ _____________ (2 words. 

11. Ultimately, as the parcel continues to rise along the moist adiabat, it reaches a  level  above which it is again colder  than its surroundings. This altitude is called the ____________________level.
Part 1.2. True/False (2 points each, answer all)
12. ________. Heterogeneous nucleation occurs when water first condenses or ice is first deposited on aerosol particles of suitable composition. 
13. ________.  Autoconversion is the process by which cloud droplets initially combine to form raindrops.

14. ________.  The moist adiabatic lapse rate is always less than the dry adiabatic lapse rate.

15. _________. The Bergeron-Findeisen process is the mechanism by which water vapor diffuses from still-liquid water droplets to ice crystals at temperatures below 0oC 
16. _________. The specific heat of liquid water is significantly greater than that of dry air, rock, soil or water ice.
Part 1.3.  Short answer (2 points each, answer all)

17. _______________is composed of liquid hydrometeors that fall from the bases of clouds but evaporate before reaching the ground. 

18. In the synoptic and planetary scale of meteorological motions, the wind is generally in _____________________ balance.
19. Liquid water at temperatures colder than 0oC is said to be ___________.
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The next three questions refer to the diagrams above. Identify the kind of atmospheric stability or instability described by the text and illustration. Each answer requires two words

20. In _____________  _____________ the sounding lapse rate is less than either the dry or moist adiabatic lapse rate.

21. In _____________  _____________ the sounding lapse rate is between the dry and moist adiabatic lapse rates.

22. In ____________  ______________ the sounding lapse rate is greater than either  the dry or moist adiabatic lapse rate.

Identify the predominant cloud type in each of these pictures (2 points each).  Any given cloud type predominates in only one picture.
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23..______________________________

[image: image7.jpg]



24._____________________________
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25._____________________________
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26._____________________________
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27.______________________________
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28.______________________________
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29.______________________________
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30.____________________________

Part 2 (40%).  Draw-and-explain and problems.  Each is worth 10 points. Answer only four of the five. If you answer more than four, please indicate which four you want me to grade.

1. Draw and explain the South Florida Sea/Land Breeze cycle during the day and night. Mention its relationship to Miami’s summertime weather. 
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2. If the pressure is 1000 hPa, the temperature is 20oC, and the dewpoint is 10oC what are the following quantities? Use the table of saturation vapor pressure as a function of temperature from the cover sheet.  Show your work in the space provided. 

a. Dewpoint depression

_________________(oC),

b. Vapor pressure

_________________(hPa)

c. Saturation vapor pressure
_________________(hPa)

d. Actual mixing ratio
            _________________(gm kg-1)
e. Saturation mixing ratio
_________________(gm kg-1)
f. Relative humidity

_________________(%)
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In the boxes blow, draw cross sections of the indicated pressure systems, illustrating the effect of horizontal temperature contrasts on the structure of the constant-pressure surfaces.  The tropopause is shown here as a dashed horizontal line. Ignore, for now, the frequently observed reversal of horizontal temperature gradients above the tropopause, 

4. Draw and explain cross sections of the Equatorial Pacific Ocean during El Niño and non-El Niño conditions, including changes in the Southern Oscillation Index, the reversal of the Walker Circulation, and changes in sea-surface temperature, mixed-layer depths and distribution of convection. 
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5. Sketch the Three-Cell Model of the Earth’s general circulation. Illustrate the Doldrums, Trade Winds, Horse Latitudes, Middle-Latitude Westerlies, Polar Easterlies, Hadley Cell, Farrell Cell, and Polar Cell.
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