[image: ]

[image: ]
[image: ]

[image: ]
[image: ]

[image: ]
[image: ]

[image: ]
[image: ]

[image: ]
[image: ]
[bookmark: _GoBack]
[image: ]
image7.png
Sttes of Water
18. The following diagrams reprsent the waysin which water changes phase. Write the proper term
from the st o words below in each biank (6 5]

stimaton g —
Sein o Cocanasan
Rdiation snd ptcs
L —
B e L pm—ra—

more 1E) when movingfrom ai towater (25)

Radiation Budget:

20, 1t an overcast day across the icheest and only 20% of the available ncorming sola adiation s
able to reach the surface in Urbans, L 1 the amount o slarradiation that s absorbed by the
atmosphere and clouds remains constant, then how much wil be scatered and reflected by the
Eartssurface, louds, and atmosphere (i ota)? Hint: disregard the nfrared sde of thesolar
enerey budeet for this question 1 pt)
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Causes of Earth's Weather:

For the image below answer the following 2 & pertain to the Northern Hemisphere's Winter

Soltie,

2

2

.

s
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December 21, (mage = T82)

Nrole

spoe

How many hours of sunlight are thereat the N Poe? (1 pt)
Otows

How many hours of sunlight at s Pole? (1 pt)
24bours

‘Approximately how many hoursat the Equator? (1 pt)
rosimtely 12 Hours. The sctual smount wil b s the sun s verhead st the

TopicofGanceratthstie

Inwhat direction i the Coiols force acting (Right, Left,or Nonel: 4 pts)
a. NPpolemght.
b 45N Rght,

c Equator None.
d spole.Left.

Imagine for a moment tha there are no clouds anywhere on the Earth. Will the albedo be the
grestest s the point marked N Pole, 45" N, Equator, or  Pole? (1 pt)

Srole
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26. Why didyou choose the answer above? (21 T83]

The North Poe has no sunigh,s0 there's nothing to refiect nd the South Pole i the only cther
{ocation with  sbstantia ce sheet which = very reflectve.

27. Draw on the image the Trree.Cell Mode (Polar Cell,FerrelCel, and Hadley Cl for the.
Northern Hemisphere only. Note that each cell il incude 3 surface wind, a wind sloft, and
areas of rising o sinkingair (5 pts - 2 ch fr verticalJhorzontalparts being correct)

28, Labelthelocaton of the intertropical convergence zone by writing ITCZ on the mage. (1Y)

25, At what location would you find a persistent subtropical high? (1 1)

30 Degrees N atiude

Understanding Heating:

!

I
==

B
-

v St
Use the diagram sbove to answerthe ollowing questions:

30, At wht time is the maximum temperature resched? (1.5t
Aoproumatet den_
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31 Which masimize ate n the day: incoming slar energy or outgoing earth energy? (151)

Outgeing earth esrthenergy.

32, Why does the maximum temperature not occur 3t the same time 25 the time when maximum
ncoming soar radition? 2 ps) T84]

Thetemperature keeps warming up untl the outsoing earth energy which is dependent on
‘emperatue, s greaterthan theIncoing solar enecgy.

Optical Phenomena

From the mage above, answer thefolowing questons:

33, Whatis the name of thefeature shown n the imsge sbove? (151)

10
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doutle ainbon,

34, A rainbow i formed when sunlight undergoes what process? Circe the best answer. (1 pt)

osperion Retecion ige

35, The faint rainbow on the outside i somewhat rare. What must happen within the raindrops n
order for ths second ranbow to form? (2.p5) [185]

See the rainbow, but the refracton sctualy sctters the lght nto s colos.

Humidity:
36. Relatve Humidity is 3 go0d measure of the total amount of water vapor n the ar. (1 pt)

37. Relatve Humidity can change ony when the air's water vapor content changes. (1pt)

38, 1 the amount of water vapor remains constan, then the ai raises the Relatve
Humidity and theailowers . (1 pt)

a. Warming, cooling
b Warming, warming

4. Cooling, cooling

Fog:
35, Mateh the type offog o the et with the descrition on theright (5 pts)
_a_ Radistion fog 3) 1t 3 clearand cam night, and the temperature cools to near
the dew point.
_c Upsiope g b) Warm, mosstaiefrom the Paciic Ocean s carred by the

westery winds over the cold coasta waters of San Francisco
andthe sir temperature s child from below.

_d_Evaporation Fog ) Maist i that flows up the Rockies Mounains.
_a_Fronalfog ) The mising of two unsaturated masses of e
_b_advection Fog &) Fog thatis associated with warm i idng up and over 3

n
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Crazy about Contouring
Given the temperatures reporte from varous stations 55 lotted below (ndegrees Fahrenheit

FERR T
43 a4 5 g
Ld f b

40, Draw and abel the sotherms (contour lines of equal temper
25 degrees. (7 pts) T81]

ure) every s degrees, starting at
Meteorologists anayze severaldifferent atmosoheri vaiables to create thir forecasts. One of these.
Variables s atmospherc pressure.

41, Whatarelnesof equal pressure called? (150)

sobars

42, When lines of equa presure are closer together, wind speeds are faser (1 pt)

43 Listthree ingredients needd forthunderstorm formation (3 pt)

3. mostu

b heator nstabil

. if (il accept something that does this ke 3 front o dryine]
34, What addtonal ingredient s requiredfor severe thunderstorms? (1)

Wind s

2
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National Science Olympiad 2010
Meteorology (Everyday Weather)

Answer Key
93 points
5 Tie-breakers

Event Booklet

Instructions:

Remember, you have S0 minutes, 0 use your time wisel.f you dort know the answer to a question,
You may wish to skip it and go on. An announcement wil go out when 30 minutes, 15 minutes, and 5
minutes remain I you fnsh early, you may wishto check over your answers

Remember tonclude units i your answers!
You may use one 8.5 X 11 age of notes, front and back, a5 wel a5 a calculator. I you have any

uestons,or are concerned about anything please ask one of the event supervisors fo help, Good luck
and have funt

Remember o write your names and school inthe blanks below!

Wite your names and school i the lanks below.

Name:

Name:

School Name:

School Number:
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Identitying Energy Transfers
1. Th following satements bes describe convecton, conduction,or raiation.Put an A" n the
blark next tothe statemen fyou think it was convection, 3 ‘8" for conduction, o 3 *C* for
raiation: (6 pts)
C__ Ametal b glows 2 dul red after being heated
A_Pepper fskes circulte around and sround in s pot of hested water
A Smokersesfrom ireplace.
B The end of a spoon gets too hot to touch s you str a ot luid.
B__ Theai touching the ground heats up during the day.
C_Photons are absorbed by the Internationa Space Station, heatig .

Atmospheric Structure and Composition
Cirle “True’, i you think thestatement below i true, and “False f you think i s flse

2 The ozone layer is primariy found within th troposphere. (1 pt)

3. Approximately 80% ofaif n the atmosphere s found inthe thermosphere. 1 1)

- @

4. The troposphere, stratosphere, and mesosphere are compesed mainly ofntrogen and oxygen,
but the thermsphere is composed maiy o hydrogen and hellum. (1 p)

® -

5. Plots fing near linesof thunderstorms frequently have tofy nto the mesosphere to get
around them. (1 1)

®

6. Noctlucent louds forminthe mesosshere. (15t

@ e
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The pie graph below shows the average compositon of the Earts atmosphere by volume. Use the
£raph to answer the following questons.

Percentage of Gases By Volume in the
Atmosphere

100609~

= Nogen
=0men

= Water apor
=Aon

= Carbon Do

7. What parcentage of the atmosphere i made up of Oxygen? (1pt)
200

8. Which is more common, Water Vapor or Argon? (1t)

Water vapor

9. What percentage of the atmosphere s made up of Nitrogen? (1 1)

s

10. What percentage is NOT made up o Nirogen or Oxygen? (1 pt)

Loax
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Understanding Pressure
L1 I norma atmospheric pressure s 14.7 pounds/sa n 3t th surface of the Earth, what s the force
pushing down o a able measuring 50 inches wide by 200 nches long? Remember toshow your

Work! (8 pts 1 for ares,force calculatons, 1 for answer, 1 for units)

A=50X 200 inches
A=10000sqinches

Fera
F=147bs/sqin*10000sqn

F=147,000 Ibs

Regional Winds

12. Many winds have local o regional names. The map below shows four arrows representing the
location and irecton of aregional wind. Wrtethe leter insic each arrow i the blank nextto

B_Chinook
A Santa Ana
€ Blue Norther
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D Noresster
13. Which of the winds above ar typically warm winds and which are cod? (4 ps]

Warm: Chinook (), Santa Ana (8)

Cold: Blue Norther (C) Noresster (0]

16. Which of the winds above ae frequently accompanied by rain or snow? (2 pts)

Blue Norther (0, Noreaster 0)

Fronts and Alrmasses
15. Match the fllowing ronts types on the et with the approprite desciption o the igh (4 pts)

€ warm Front a. Aboundary in which neither warm nor cools moves
substantally.

D_coldFront . A boundary thatforms when a cod front overtakes a warm
front.

A stationary Front . Aboundary between an acvancing warm airmass and 3
retreting cod one.

B Occluded Front 6. Aboundaryin which cod orcool i forms a wadige,
displacing warmer i
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Heavy Precipitation
Lookatthe following map o precpitation values and use 1o answer the questions below.

Weekend Rainfall Totals - May 1st & 2nd, 2010
Tennessee

1}

Precipttion Contours

16. Approvimately how much ran fel at the folowing ciie (use your best estmate]? (3 pts)

‘Memphis: Approximataly 6° (Wil aliow £.01.8 00"

Nashvile: Approximately 16" (Willalow 14.01:20 00")

Knoxvile: Approsimately 2.5° (Wil alow 201.4.00°)

17. Would you be more kel t ssue a flood warning for the Western Half O the Eastern Hlfof
Tennessee, based on the map? (1pt)

f—





