Gopher Invitational
Meteorology
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School:____________________________________________________________
Team Name and Number:______________________________________________
Names of Team Members:_____________________________________________
__________________________________________________________________
You have 50 minutes.
Multiple choice questions are worth one point each.
Free response questions are worth 1-4 points each (as shown in each question).
Tiebreaker questions are marked with an asterisk (*).
If you separate the pages of the test, please staple them together again before
turning in the test.
Have fun!

Multiple Choice- General Knowledge

Use the following climatographs to answer multiple-choice questions 1, 2, and 3.
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*(2 pt.) Study the climatographs above. Match the numbered climatograph with the
location based on the information given. (½ point each)
a. Florida ___
b. Sahara Desert ___
c. Minnesota ___
d. Antarctica ___

(1 pt.) Which location is most likely to be covered by a mP air mass?
a. Florida
b. Sahara Desert
c. Minnesota
d. Antarctica
3. (1 pt.) Which location is most likely to experience unusually heavy precipitation during
El Niño?
a. Florida
b. Sahara Desert

c. Minnesota
d. Antarctica
4.

(1 pt.) A Type A climate according to the Köppen climate classification system is what?
a. Dry
b. Tropical
c. Polar
d. Mild Midlatitude

5.

(1 pt.) Which Köppen-classified climate can fall into any of the other 5 letter categories?
a. B
b. C
c. G
d. H

6.

(1 pt.) What is Earth’s most abundant greenhouse gas?
a. Carbon dioxide
b. Oxygen
c. Ozone
d. Water vapor

7.

(1 pt.) Which effect of a La Niña is most likely in Minnesota?
a. Lower temperatures
b. Higher temperatures
c. Lower precipitation levels
d. No effect

8.

(1 pt.) Which of the following would be studied as part of climate (as opposed to
weather)?
a. Daily cloud cover
b. A very warm December
c. Monsoon season
d. Tornadoes over the course of a year

9.

*(1 pt.) A climatic normal is taken as an average of the daily weather conditions over
how many years?
a. 20
b. 30
c. 40

d. 50
10. (1 pt.) What are the two leading causes of rising sea levels?
a. Warming oceans and melting glaciers/ice
b. Man-made debris and melting glaciers/ice
c. Warming oceans and man-made debris

True/False- General Knowledge (1 pt. each)
11. Average temperatures go down about 6 degrees for every 1,000 feet of altitude. T F
12. Climatic zones are determined mainly by latitude. T F
13. Transportation accounts for about 27% of annual U.S. greenhouse gas emissions. T F
14. The Hadley cell is bordered by the doldrums and polar easterlies. T F
15. The Horse Latitudes are covered by semi-permanent high-pressure cells. T F
16. More light and heat are reflected by the atmosphere than the ground each year. T F
17. According to NOAA, oceans are poor heat sinks. T F
18. Volcanic particulates always cool the earth. T F
19. Thermohaline circulation is driven by the wind. T F
20. The Horse Latitudes circle the Earth at 30° E and 30° W. T F

Multiple Choice- Case Studies
21. (1 pt.) One UNREFUTED hypothesis for the sudden increase in greenhouse gases during
the Paleo-Eocene thermal maximum is that…
a. Methane was released from ocean sediments
b. An increase in atmospheric bacteria increased CO2 production
c. A large amount of peat was burned during this time
d. Methane was released from volcanoes in Australia

22. (1 pt.) The Paleo-Eocene thermal maximum took place during the…
a. Mesozoic Era
b. Paleozoic Era
c. Cenozoic Era
d. Proterozoic Era

23. (1 pt.) In what year did the Tambora eruption take place?
a. 1814
b. 1815
c. 1816
d. 1817
24. (1 pt.) What was NOT one effect of the Tambora eruption?
a. Food shortages across the world
b. “Frankenstein” was created
c. Unseasonably cool weather
d. Additional eruptions were triggered
25. (1 pt.) The Faint Young Sun paradox could NOT be explained by what?
a. Incorrect assumptions about the early life of the Sun
b. Higher levels of radioactive decay
c. More tidal heating from the Moon
d. Higher levels of carbon dioxide
26. (1 pt.) What is the problem posed by the Faint Young Sun paradox?
a. Life formed at a time when the Earth would have been frozen solid due to a
fainter Sun.
b. The density of Earth’s early atmosphere was too thick to have been radiated by
the young Sun alone.
c. The early Sun was too faint for photosynthesis, but plant life was present.
d. The early Sun’s solar winds were too intense for life to develop.

Free Response
Use the following information to answer questions 1-3.
The country of Añinal lies on the equator. It is bordered to the east by an ocean, and to the west
by the rest of a large continent. The country of Oñinle lies at a latitude of 70° N and is bordered
on all sides by an ocean (the same ocean as Añinal). Both Oñinle and the ocean surrounding it
are mainly covered in ice and snow at this latitude.
1. (1 pt.) Based on this information, which country is likely to have a higher albedo? Why?
______________________________________________________________________________
______________________________________________________________________________
2. (2 pt.) Name one way that the relatively high/low albedo will affect the climate of EACH
country.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
3. (2 pt.) Oñinle is covered by stratus clouds all year, while cirrus clouds and contrails cover
about half of Añinal’s sky. Name two ways that this will affect the climate, one for each
country.
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

4. (2 pt.) Name one similarity and one difference between the Köppen and Thornthwaite
climate classification systems.

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
5. (1 pt.) Explain how water vapor feedback works.
______________________________________________________________________________
______________________________________________________________________________
6. (2 pt.) Explain why the Tambora eruption affected climate worldwide (as opposed to
affecting only local climate).
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
7. *(4 pt.) List the four main components of Earth’s atmosphere and the percent of the
atmosphere that they make up. (½ point each)
Gas____________________________________ Percentage___
Gas____________________________________ Percentage___
Gas____________________________________ Percentage___
Gas____________________________________ Percentage___
8.

(1 pt.) What caused the huge increase in oxygen levels in Earth’s atmosphere since
Earth’s early history?

______________________________________________________________________________
______________________________________________________________________________
9. (2 pt.) Explain two of the main factors causing global warming (one natural and one
human-caused).
______________________________________________________________________________
______________________________________________________________________________

______________________________________________________________________________
______________________________________________________________________________
10. *(1 pt.) What, besides precipitation levels, factors into the classification of a climate as
“Dry” in the Köppen climate classification system?
______________________________________________________________________________

