Meteorology B/C Test
Science Olympiad North Regional Tournament at the
University of Florida

DO NOT WRITE ON THIS EXAM. YOUR SOLUTIONS GO
ONTO THE ANSWER SHEET.

Weather vs Climate
1. What is the physical parameter that define the difference between weather and climate? (2
points)
a) distance
b) time duration
c) temperature
d) atmospheric pressure
2. Which of the following is not a temporal or spatial scale of meteorology? (2 points)
a) synoptic
b) mesoscale
c) tropical
d) microscale
3. What is the generally accepted minimum time interval for the data of an atmospheric
variable, like temperature, to be considered “climatic data”? (2 points)
a) 30 years
b) 50 years
c) 100 years
d) 10 years

Earth’s atmosphere and its composition
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4. Write down the layers of the atmosphere in order of increasing height as shown in the
diagram. (2 points)
a) __________________
b) __________________
c) __________________
d) __________________
5. Which layer of the atmosphere does most of the Earth’s weather occur? (2 points)
____________________
6. Write the most dominant molecule that is responsible for a majority of the Earth’s natural
greenhouse effect. (2 points)
7. What net effect can major volcanic eruptions have on the Earth’s climate? (2 points)
a) They warm the global climate for years by spewing tons of greenhouse gases into the
atmosphere.
b) They cool the global climate for a few years since large particles of ash stay suspended in
the atmosphere.
c) They cool the global climate due to sulfur dioxide being emitted in the stratosphere,
where they form aerosols.

d) They generally have no effect on the global climate.

Earth’s energy budget

8. In the diagram above, the incoming solar radiation (341 W/m2) represents _______ radiation,
while back radiation from greenhouse gases (333 W/m2) represents _______ radiation. (2
points).
9. What is the average albedo of Earth’s cloud assuming the average incoming radiation of 341
W/m2 from the diagram? Show your work. (3 points)
___________________
10. The red box in the diagram refers to the amount of energy absorbed by the atmosphere of
Earth. In 50 years, you were to observe this value increase to 100 W/m2. What can we infer
about the Earth’s greenhouse gases? What is the name of this climate effect? (4 points)
__________________________________________________________________________
__________________________________________________________________________
11. What type of cloud is typically associated with heavy thunderstorms? (2 points)

12. What type of climate feedback occurs when sea ice melts at the poles because of global
warming? Why does this feedback occur? (2 points)
a) negative; The melting sea ice slows down global ocean currents that help transport
energy around Earth.
b) negative; The oceans can absorb more energy with a larger volume of water coming from
the melting sea ice.
c) positive; The latent heat released from melting the sea ice helps to further warm the
atmosphere.
d) positive; As the sea ice melts, the overall albedo of Earth decreases due to ice’s high
albedo.
13. Low, thick clouds mainly ______ solar radiation that ______ Earth’s surface. However, high,
thin clouds can absorb and re-radiated infrared radiation back to ______. (3 points)
a) reflect, cool; space
b) transit, warm; Earth
c) reflect, cool; Earth
d) transit, warm; space

Impacts of large weather systems

This is a 4-day time-series of enhanced infrared (IR) GOES satellite images of Hurricane Harvey
during its course of making landfall in Texas. The dark red and orange colors indicate cold
temperatures, while blue and green indicate warm temperatures. The red x in the bottom images
identifies the eye where it is difficult to see.

14. What do the temperatures in these images reveal about the cloud heights? (2 points)
15. From 8/24 to 8/25 (1st to 2nd image), we can observe the cold clouds becoming more circular
and the formation of a well-defined eye. What does this tell you about how the intensity of
Hurricane Harvey changes? How do the cloud heights help explain this change in intensity?
(4 points)
16. We also observe Hurricane Harvey move back offshore from 8/25 to 8/27 looking at the
location of its eye. Why might such a large, powerful hurricane have its track turned back
offshore? Hint: Think about how large air masses typically interact with each other. (3
points)
17. Harvey became the costliest hurricane in US history at ~$180 billion due to it stalling over
Texas as described in the previous question. Which of these 4 natural disasters that contribute
the most damage by hurricanes directly caused most of this costly historical destruction? (2
points)
a) storm surge
b) hurricane-force winds
c) flash flooding
d) torrential rain and thunderstorms

Circulation of the atmosphere and ocean
18. True/False: The Inter-Tropical Convergence Zone (ITCZ) is generated by a low pressure
system due to intense solar heating at the equator. (2 points)
19. The Coriolis force generated by the Earth’s rotation deflects winds to the _____ in the
southern hemisphere and to the _____ in the northern hemisphere. (2 points)
a) right, right
b) right, left
c) left, left
d) left, right

20. If Earth were not rotating, this would be the likely atmospheric circulation pattern, the 1D
Hadley Cell model. What are the pressure systems of the North Pole, Equator, and South
Pole in that order? (2 points)
a) High, Low, High
b) Low, High, Low
c) High, High, Low
d) Low, Low, High
21. The Sahara Desert is the world’s largest hot desert. What part of the Earth’s 3 cell
atmospheric model would cause the Sahara to become so dry and why? (4 points)
__________________________________________________________________________
__________________________________________________________________________
22. What are the two physical properties of the ocean that the global density gradients of
thermohaline circulation? (4 points)

23. Choose the best reason for why the 5 main gyres of the global oceans are restricted to their
current locations? (2 points)
a) The Coriolis force that drives the steering of the surface winds.
b) Earth-Moon gravitational interactions induce a tidal force that cause the oceans to flow
around large land masses.
c) The gyre currents are constrained by the continents, but tend to follow surface winds
driven by Earth’s atmospheric circulation.
d) The warming and cooling of ocean water by the day-night cycle.

This map depicts the sea surface temperatures of the Pacific Ocean off the western US coast.

24. Based on the temperatures, is this a cold and warm ocean current? What can this data reveal
about the direction of the surface winds along the western US coast and the cause of the sea
surface temperatures? (5 points)
25. How and why might this affect the presence of tropical cyclones (e.g. hurricanes) along the
western US coast? (3 points)

Climatic zones and data
26. What is the unique consideration that makes the Thornthwaite climate classification differ
from the Köppen? (2 points)
a) land color
b) vegetation characteristics
c) air dryness
d) topography

The diagram depicts a climatograph of the city of Daly Waters in northern Australia.
27. What month does the lowest winter temperature occur? (2 points)
a) December
b) August
c) January
d) July
28. During which months does no rain occur on an annual basis? (2 points)
29. Which Köppen climatic zone best characterizes this town’s climatograph? (2 points)
a) Aw (Tropical-savanna, wet)
b) BS (Semi-arid, steppe)
c) Cw (Temperate, dry-winter)
d) Ca (Temperate, hot summer)

30. Which of the following is an example of topographic influence on climate? (2 points)
a) Semi-permanent high and low pressures system being separated by the Himalayas
b) The dense, morning fogs that occur in many coastal cities, like San Francisco
c) The annual occurrence of tornadoes in the infamous “Tornado Alley” of Oklahoma
d) Orographic clouds forming on the windward side of a mountain

31. What climatic region experiences the largest variation in daylight throughout the year due to
the Earth’s tilt? (2 points)
a) Polar regions
b) Deserts
c) Rainforests
d) Tropical islands
32. Do surface temperatures have a larger daily range over the continents or oceans? (2 points)
33. Lake-effect snow occurs when a(n) _________, _________ air mass moves over a large,
_________ water bodies, such as the Great Lakes. (2 points)

Climate trends

34. This unusually warm region (outlined in the black oval) of the surface ocean is a multi-year
climatic oscillation known as the __________. (2 points)
35. List two effects of this climatic oscillation on the global climate and weather patterns. (4
points)
36. Which of the following can result in an eustatic sea level change? (2 points)
a) Local variations in ocean temperatures
b) Rainfall from a tropical cyclone or hurricane
c) Thermal expansion of water due to increased ocean temperatures
d) Melting of a sea iceberg

Paleoclimatic changes
37. What makes the Paleo-Eocene Thermal Maximum so similar to the current-day situation of
human pollution and emission of greenhouse gases? (3 points)
38. What effect does a variation in the second Milankovitch Cycle, Earth’s axial tilt, have on the
global climate? (2 points)
a) Decrease of ozone in the stratosphere
b) A change in size of the polar ice caps
c) Increased global average temperatures
d) Alteration of the thermohaline circulation patterns
39. Carl Sagan proposed the Faint young Sun paradox, which describes _____________? (3
points)

The future of climate change
40. What climatic variable represents the 4 Representative Concentration Pathways (RCP2.6,
RCP4.5, RCP6, RCP8.6), which describe humanity’s 4 possible climatic futures? (2 points)
41. Climate sensitivity is often expressed in units of ________? (2 points)
a) °C/W
b) °C/(W/m2)
c) °C/(J)
d) °C/(W/m)

