ATMOSHERIC PHYSICS I

 REVIEW EXERCISE

1.
Make the following conversions: 


a.
.0832 kg to g


b.
63.5 hm to dm

2.
Keeping in mind the concept of significant digits (reportable values), evaluate the following:


a.
How would you report a relative humidity of 89.23%?


b.
10.2 x 11.2

3.
Using the equation for density (( = m/v), determine the change in density caused by increasing the volume by a factor of 3.  The density would_________________. 


a.
not change


b.
increase by a factor of 3


c.
decrease by a factor of 3

4.
If the density has decreased by one-half and the volume has not changed, what has happened to the mass?  The mass has____________________.


a.
not changed


b.
decreased by one-half


c.
increased by one-half

5.
Find A + B for the following.  A and B are in vector form.  Express the answer as a vector.


a.
A = 135(/25

B = 245(/25


b.
A = 360(/30

B = 180(/30

6.
Given the following information, find wind A plus wind B, and express your answer as a wind.  Note:  The directions stated are FROM which the wind flows.


a.
Wind A = 0620,

Wind B = 1210


b.
Wind A = 1610,

Wind B = 2020

7.
Find A + B + C for the following.  A, B and C are in vector form:


A = 180(/10

B = 120(/10

C = 090(/05

8.
Given the following information: What is the average wind in the 850-mb to 700-mb layer?




Level


Wind



850mb


0910




700mb


1215




500mb


1640

9.
Find A - B and B - A for the following.  A and B are in vector forms.  Express your answers as vectors.


a.
A = 270(/30

B = 345(/60


b.
A = 135(/25

B = 245(/25

10.
Find the vertical wind shear between the 850- and 700-mb level if the 850-mb wind = 2720, and the 700-mb wind = 1820.  Express your answer as a vector.

11.
Calculate the direction and speed of the cirrus blow-off for a thunderstorm if the prevailing wind flow is from 270(/50 knots, and the movement of the thunderstorm is toward 360(/30 kt.  (The direction will be wind flow - CB movement.)

12.
Calculate Wind A - Wind B for the following.  Express your answer as a wind.


a.
Wind A = 0910

Wind B = 3030


b.
Wind A = 0620

Wind B = 1210

13.
Find the Headwind/Tailwind and crosswind components for the following.  The aircraft is headed due NORTH; Wind from 135(/50kt

14.
Observed winds at Colorado Springs, CO (KCOS) are from 330( at 40 kts. The runway is oriented 045( - 225(.  What is the component perpendicular to the runway at Peterson field?

15.
What happens to the weight of an object when the mass is tripled?

16.
How must the force exerted on an object change to decrease the acceleration 


(decelerate the object) by half?  (mass remains constant)

17.
A raindrop with a mass of .001 kg is accelerated by gravity.  How much does this raindrop weigh?

18.
Which has a greater acceleration, object A: a 2 kg object with a force of 10N or object B: a 6 kg object with a force of 10 N?

19.
How are pressure and area related?  What happens to the pressure if the area is increased?

20.
What is a constant height surface?

21.
Why does pressure decrease with height in the atmosphere?

22.
According to Buys Ballots Law, the lowest pressure is located at where?

23.
Why must surface pressure be corrected for stations above and below sea level on a surface chart?  
How is this accomplished?

24.
As isobars become spaced further apart, what happens to the pressure gradient?

25.
As height contours become spaced further apart, what happens to the contour gradient?

Use the Surface Analysis chart valid 1500 UTC on 31 March 98 to answer the questions 26 and 27:

26. Which state is the pressure gradient the strongest?

a.
Texas




c.
North Carolina

b.
Nebraska



d.
Washington

27. Which state is the pressure gradient the weakess?

a.
Minnesota



c.
Kentucky

b.
South Dakota



d.
Arizona

Use the Thickness chart valid 1200 UTC on 7 March 90 to answer the following question:

28.
Using Buys Ballots Law, determine the wind direction at each point.  (State the direction FROM which the wind is blowing.)

Use the 500mb chart valid 12Z on 17 APR to answer the following question:

29.
A pilot flies from station A to station B at 18,000 ft.  If the pilot follows a pressure altimeter without adjusting the setting , what will happen to the actual position of the aircraft?  The aircraft will:


a.
remain at 18,000 ft.


b.
decrease altitude, even though the altimeter displays 18,000 ft.


c.
increase altitude, even though the altimeter displays 18,000 ft.

30.
A change of sensible heat means a change in the ___________________ of the system.

31.
The amount of sensible heat added or removed from a system is _______________ proportional to the temperature change.

32.
Given the following rawinsonde data for Slidell, LA (KLIX):

Height (km)
T
Td
6 km
-24oC
None

5 km
-16oC
-20oC

4 km
  -7oC
-10oC

3 km
  -2oC
  -3oC

2 km
   6oC
   3oC

1 km
 12oC
   2oC

0 km (Surface)
 18oC
   8oC

a.
If an air parcel were lifted from the surface to 5 km under the pseudo-adiabatic process, how would the parcel’s temperature compare to that of the environment?  (Remember, the parcel starts with the temperature and dew point of the environment at the level from which the parcel is being displaced.  In this example that level is the surface.)

b.
What would the parcel’s new temperature and dew point be if it were returned to the surface?

c.
An air parcel is lifted under the adiabatic process from the surface to 5 km and dropped back down to the surface.  What would be the final temperature and dew point?

d.
What is the environmental lapse rate between 1 and 4 km?  How does this compare with  the US Standard Lapse Rate?

33.
A 15 kg bucket of water and a 15 kg bucket of sand  both experience a 15C( drop in temperature.  (Sand has the lower specific heat.)  Compare the amount of sensible heat used.

34.
200 calories of heat is applied to equal amounts of water and air.  Which will have a resulting higher temperature?
(Cp of air is .24 cal/g C()

35.
Decreasing the amount of water vapor in the air at a constant temperature will cause the RH to __________________.

36.
When is relative humidity usually higher; during the night or during the day?  Why?

37.
Given two fixed containers, A and B.  Both have the same volume, but the air in B is twice as dense as the air in A.
If both containers are at the same temperature, how is the pressure inside each container related?

38.
The temperature at Duluth, MN is  -10(F while the temperature at Green Bay, WI is  +15(F.  If the density of the air is the same at each location, where would you expect to find the highest pressure?

Use the maximum temperature chart on page 3 to answer question 39.

39.
Where would you find the lowest thickness values?
Highest values?

40.
How would thickness change if the temperatures were increased, but the moisture content was kept constant?

41.
Given the following conditions for the environment and two parcels, determine how the parcels would react.



Environment
Parcel #1
Parcel #2


T = 0(C
T = -5(C
T = -10(C



P = 850mb
P = 850mb
P = 850mb



w = 6 g/kg
w = 4 g/kg
w = 2 g/kg


a.
Both parcels will rise in the environment, with parcel #2 rising at a faster rate.


b.
Both parcels will sink in the environment, with parcel #2 sinking at a faster rate.


c.
Parcel  #1 will rise, parcel # 2 will sink in the environment.


d.
Both parcels will sink at the same rate in the environment.

42.
In an unstable atmosphere, what will happen to a parcel of air which is displaced upward?

43.
If the environment lapse rate ((e) were less than the dry adiabatic lapse rate ((d) but greater than the the moist lapse rate ((m), what would happen to an air parcel displaced upward?

a.
If the parcel were saturated, it would be restored  to its original position by a negative buoyancy force.

b.
If the parcel were unsaturated, it would be restored to its original position by negative buoyancy force.

c.
If the parcel were unsaturated, it would be accelerated upward by a positive buoyancy force.

d.
If the parcel were saturated, it would be accelerated upward by a negative buoyancy force.

Use the 84-hour Forecast 500-mb chart to answer the following questions.

44.
Which of the following locations indicate divergence?


a.
A

(Alberta)


b.
B

(Northern California)


c.
C

(Eastern Pacific)


d.
D

(Wyoming)

45.
Which of the following locations indicate convergence?


a.
C

(Eastern Pacific)


b.
D

(Wyoming)


c.
E

(Indiana)


d.
F

(off North Carolina coast)

46.
Kinetic energy is the energy of ______________, where potential energy is the energy of____________.  In using a weather chart, what do you look at to determine if the kinetic energy has increased in a area?  If you compare two areas (on a weather chart) to determine which has the greater potential energy, what  do you compare?

ATMOSPHERIC PHYSICS II 

REVIEW EXERCISE

1.
Describe the types of temperature advection.

2.
Describe how temperature advection affects stability.

3.
Describe the types of moisture advection.  What would you use to determine moisture advection at a weather station?

4.
Molecular activity determines the 


 of the object.  The 



 the activity the higher the 


.

5.
A dark colored object whose surface is very rough would have a 


 albedo.

6.
What causes the sky to be blue?

7.
On a global scale, how is incoming radiation related to outgoing radiation?  On a local scale, how are they related?

8.
How does the amount of radiation emitted by the earth differ from that emitted by the sun?

9.
Explain the “greenhouse effect”.

10.
One summer night, Lansing, MI reported clear skies while Grand Rapids, MI had overcast skies.  Which station would have reported a higher minimum temperature?  Why?

11.
New Bern, NC reported clear skies all day long on a summer’s day while Goldsboro, NC had a low overcast condition.  Which staition would have had a greater negative energy balance during the day?  Why?

12.
What are the advantages/disadvantages of the different types of satellite sensors?

13.
Why is air a poor conductor of heat?

14.
When does radiative temperature cross over occurs?

15.
Millimeter/Microwave wavelengths are the longest of the wavelengths used in EO systems.  The long wavelengths result in what type of resolution?

16.
The wavelength of the visual spectrum is from_________________________.

17.
The redirection of  Magnetic Radiation (EMR) by molecules, aerosols or other particulate matter in the air is termed?

18. Target area detection is the first stage of target acquisition cycle as the fourth stage is to 



. 

19.
Explain the process through which cloud droplets grow large enough to fall as precipitation.

20.
What are the two ways to improve collision efficiency?

21.
Explain how snowflakes form.

22.
Relate atmospheric stability to the different cloud forms.

23.
Discuss the different types of fog and how they are formed?

24.
Discuss the types of clouds formed by topography.  Which ones cause flight hazards?

25.
What are some favored locations for finding layered clouds?

26.
Describe the two main mechanisms that cause clouds to dissipate.

27.
What normally causes fog to dissipate?

28.
What are the two formation processes for precipitation and what are the requirements for each?

29.
What type of precipitation would be expected if there were a very shallow layer of warm air at the surface with a below freezing layer aloft?

30.
What is the main factor, which determines whether ice pellets or freezing rain will fall at your station?
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