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Instructions: Each question on the exam is worth 2 points except where indicated otherwise.  READ EACH QUESTION CAREFULLY BEFORE YOU ANSWER.

Which of the following classes in the Koppen-Geiger system is associated with the locations mentioned in questions 1 and 2 below? 

a. BSk

b. Cfa

c. BWh

d. Csb

e. Dfa

1. New Orleans, Louisiana (pick one of the letters above for your answer)

2. Phoenix, Arizona (pick one of the letters above for your answer)

3. The tropical rainforest, monsoon and tropical savanna climates are different from each other, but there is an atmospheric feature that affects all three of them in important ways. Which of the following is it?

a.  polar front


b.  subtropical high

c.  ITCZ


d.  Rossby waves

e.  easterly wave

In the map of Africa at right, identify the correct Koppen class from the list below for the numbers in questions 4, 5, and  6. (Hint: start with 1 and work outward toward higher latitudes)

[image: image1.wmf]
4.   1  (pick one of the letters below for your answer)

5.   2 (pick one of the letters below)

6.   4 (pick one of the letters below)

a. BWh
  b. Am
c. Aw

d. Af
    e. Csa

For each of the two climographs provided below, identify which climate class it belongs in. Assume each climograph represents a location in the northern hemisphere. 

7. (left)

8. [image: image4.wmf]A.
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(right)
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a. equatorial rainforest


b. monsoon


c. humid continental


d. low-latitude steppe


e. Mediterranean

9. Why is Florida’s climate so much wetter than the climate of the northern Sahara?

a.
they occupy completely different latitude belts 

b.
high pressure causes heavy precipitation in the humid subtropics

c.
the flow of warm, moist air from the subtropical ocean over land creates greater opportunities for both convective and frontal precipitation on east coasts in the subtropics

d.
maritime polar air masses moving in from the west are dominant in the humid subtropical climate

10. Tundra climates are associated with which of the following?

a.
hot, wet summers and frigid winters

b.
permafrost, short cool summers, and a ground cover of mosses and herbaceous vegetation

c.
tall-grass prairie in semiarid areas bordering midlatitude deserts

d.
conifer forest

11. Which of the following is true of Dfa climates?

a.  strong seasonal variations in precipitation

b.  midlatitude cyclones never affect these climates

c.  these climates are located just to the south of the major subtropical deserts in the northern hemisphere

d.  these climates are controlled by the subtropical low during summer.

e.  these climates tend to have cold winters, hot summers, and even distribution of precipitation throughout the year

12. Which climate type best corresponds to the climate of Colorado and Wyoming on the plains east of the Rocky Mountains?

a.
subtropical desert

b.
mediterranean

c.
midlatitude steppe

d.
subarctic microthermal

e.

humid continental

13. Mid- and high-latitude climates in parts of eastern Asia are affected by

a.
dry winters owing to the dominance of high pressure associated with frigid temperatures and subsiding air over the world’s largest continental land mass

b.
strong temperature contrasts between winter and summer

c.
large areas of dry conditions owing to remoteness from a source of moisture combined with the blocking effect of the Himalaya Mountains and the Tibetan Plateau

d. wet summer affected by maritime tropical air masses

e. all of the above

14. Which of the following statements about atmospheric CO2 concentrations is not true?

a.  pre-industrial levels were about 280 parts per million and currently we have about 370 ppm

b.  predicted levels by the end of the current century will probably be greater than 600 ppm

c.  atmospheric concentrations are already higher than at any time in the last half million years

d.  because atmospheric concentrations fluctuate so much, it is difficult to determine whether current levels are really much higher than historical levels

e.  there is general scientific consensus that the trend in CO2 levels can be directly tied to the effects of human activity 

15. Which of the following statements about global temperature change is not true?

a. most of the hottest years on record have occurred in the last decade

b. anticipated changes by the end of the current century may bring global temperatures warmer than at any time in the last million years

c. scientists expect to see partial melting of ice sheets, accelerated sea-level rise and submergence of coastal areas around the globe

d. major changes are anticipated in the spatial distribution of vegetation types and in conditions supporting agricultural crops

e. all of the above are true

16. If we examine the average pattern of the global water balance, 

a. We find that the annual volumes of precipitation and evapotranspiration over the oceans are equal

b. We find that the continents have a net water deficit, i.e. evapotranspiration is greater than precipitation

c. The oceans have a net deficit and the continents have a net surplus, and runoff from the continents cancels the surplus and makes up the deficit

d. runoff from the continents is about 75% of the total amount of precipitation that falls on land

17. The process whereby plants extract moisture from the soil and return it to the atmosphere is called

a.  transpiration
b. infiltration
c. sheetflow
   d. interception
e. percolation

18. Which of the following is not true?

a. water moves through coarse-grained soils much more easily than through fine-grained soils

b. fine-grained soils have greater moisture-storage capacity than coarse-grained soils

c. the amount of water available to plants is greatest in loamy soils

d. the wilting point occurs when the moisture content of a soil reaches zero

19. When the amount of water present in the soil is equal to the maximum amount that can be retained against the force of gravity,

a.
the soil is at field capacity

b.
the soil is at the wilting point

c.
none of the moisture is available for plants to use

d.
the soil is said to be saturated

20. The boundary separating the saturated zone from the overlying unsaturated zone is called the

a. 
water table

b. 
artesian surface

c. 
aquiclude

d. 
hydrograph

21. Which is the best definition of an aquifer?

a. 
a well 

b. 
a water-bearing, permeable layer of rock or sediment 

c. 
an impermeable rock formation that acts as a barrier to subsurface flow

d. 
a section of the unsaturated zone where water and air both are present in pore spaces

22. Which is likely to have the least amount of overland flow during an intense rainstorm?

a.
a clay-rich soil

b.
a soil containing a large amount of sand and gravel

c.
a parking lot

d.
all of the above will produce about the same amount of overland flow
23. The diagram below illustrates the annual water balance or water budget for a midlatitude climate similar to ours.

a.
line A is a graph of monthly variations in potential evapotranspiration rate

b.
line A is a graph of monthly variations in precipitation

c.
line A is a graph of monthly variations in soil moisture content

d.
line A is a graph of monthly variations in the amount of runoff
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24. Based on the annual cycle illustrated in the previous question, which of the following would be the most reasonable conclusion?

a.
soil moisture content reaches its annual minimum in late December or early January

b.
soil moisture reaches its annual minimum in late September or early October

c.
soil moisture reaches its annual minimum in July or August

d.
soil moisture reaches its annual minimum in April

e.
soil moisture reaches its annual maximum in July or August

25. What does line B represent in the figure from problem 23?

a. Soil moisture content

b. Actual evapotranspiration

c. Runoff

d. Precipitation

e. Potential evapotranspiration

26. If a well is drilled into a confined aquifer, the pressure in the aquifer will cause the water level in the well to rise to an elevation higher than the top of the aquifer.  If you connect all the points representing this level throughout the aquifer, this would be the

a.
water table

b.
recharge zone

c.
aquiclude

d.
potentiometric surface

27. The consequences of groundwater pumping may include all but which one of the following?

a. Formation of a cone of depression distorting the shape of the water table in the vicinity of an active well

b. Subsidence of the land surface sufficient to affect building foundations and utility lines

c. Encroachment of saltwater into wells in coastal areas

d. Increased base flow in streams fed by groundwater

28. Which of the following descriptive statements about the High Plains aquifer is incorrect?

a. Pumping rates in excess of the natural rate of recharge have caused a dramatic decline in the elevation of the water table over the last several decades

b. Much of the groundwater being pumped from this aquifer may have entered the aquifer hundreds or even thousands of years ago.

c. The greatest remaining water reserves and the greatest prospects for continuing water use from the aquifer are in the southernmost area, in the Texas panhandle 

d. Center-pivot irrigation is a major reason for the dramatic increase of irrigation in this area 

e. The saturated thickness of the aquifer has declined so much in some areas that irrigation agriculture is no longer economically viable.

. 
29. Which of the following is not true?

a.
the watershed or drainage basin is the fundamental organizational unit of most terrestrial landscapes and can occur at a range of different sizes and scales

b.
water that seeps into the ground and reaches the water table will move slowly through the subsurface and is likely to contribute base flow to a nearby stream

c.
large watersheds are made up of nested groups of smaller watersheds that join together at tributary junctions to provide flow to the main trunk stream

d.
all of the above are true

30. Which of the following generally increases with increasing storm flow in a stream channel?

a. width

b. depth

c. velocity

d. size of sediment particles that can be transported by the flow

e. all of the above

31. As you go downstream from the headwaters to the mouth of a river system, several trends are typically observed. Although there are exceptions, most rivers tend to follow these trends. Which of the following is a correct statement?

a. Width and depth of river channels generally increase as you go downstream

b. Discharge typically increases as you go downstream

c. The slope or gradient of the stream generally decreases as you go downstream

d. The size of the particles on the bed generally decreases as you go downstream

e. All of the above are correct statements

32. If we examine the forces acting on flowing water in a stream channel,

a.
the downstream component of gravitational force is opposed by frictional drag against the bed and banks

b.
much of the gravitational energy is dissipated in random turbulence

c.
turbulent flow helps to keep fine particles in suspension

d.
frictional drag against the bed and banks may cause erosion and transportation of sediment

e.
all of the above are true

33. Saltation is 

a. transportation of dissolved salts in a stream channel

b. transportation of suspended load

c. bouncing and skipping of bed-load particles along the bottom of the stream

e. precipitation of dissolved ions from solution to form a layer of cement on the bed of a stream

34. A cutoff on a meandering stream results in the formation of 

a. an oxbow lake

b. a levee

c. a point bar 

d. an alluvial fan

35. How does urban development affect the shape of the hydrograph?

a. increased infiltration rates, less runoff, and lower peak discharge

b. there is no evidence to suggest that urbanization affects the hydrograph

c. higher rates of evaporation and lower peak discharge

d. less infiltration, more runoff, quicker arrival time of runoff  in local stream channels, higher peak discharge

36. Which of the following is most representative of the “typical” profile of a stream between its headwaters and its mouth?
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37. What do alluvial fans and deltas have in common?

a.
nothing

b.
both generally form where rivers come in contact with the coastal environment

c.
both are formed where a river or stream encounters a change from steeper to gentler slope and drops its sediment to build a depositional landform

d.
both are erosional landforms found primarily in uplifted landscapes where narrow valleys and waterfalls are also common

38. What is the prominent landform in the satellite image below?

a. delta
b. levee
c. point bar
d. alluvial fan
e. braided stream

[image: image6.emf]


39. Meandering streams

a.
migrate laterally across their valleys, with erosion on the outside of a bend and deposition along the inner bank

b.
are highly unstable and tend to shift rapidly back and forth between multiple interconnected channels separated by gravel bars or sand bars
c.
are characterized by higher velocity on the inside of a channel bend than along the part of the channel closer to the outer bank

d.
form stable channels that never change their positions

40. Look at the cross-section of a stream channel illustrated below and choose the letter corresponding to the location with the highest flow velocity.
[image: image7.wmf]A.
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41. Humus is

a.
a layer of undisturbed leaf litter found at the surface of a forest soil

b.
a corrosive compound that occurs naturally in rainwater

c.
the finely divided residue left behind by gradual decay of organic litter as a result of microbial metabolism in the upper layer of a soil

d.
the oxidized inorganic residue left behind as a result of intensive leaching in a tropical soil

42. The basic sampling unit in soil surveys is a polygonal column called a

a.
cation

b.
potentiometric surface

c.
pedon

d.
mollisol

e.
loam

43. Which of the following layers in a soil can be described as the horizon of accumulation?

a. A

  b. B

c. C

d. D

e. O

44. Which horizon typically has the highest concentration of organic matter?

a. A

  b. B

c. C

d. D

e. O

45. In which horizon is leaching and removal of ions and fine particles considered most important?

a. A

  b. B

c. C

d. D

e. O

46. What is a loam?

a. an organic-rich layer near the soil surface

b. a very coarse-grained soil with a large amount of sand and gravel

c. a mixture of particle sizes that may have roughly equal proportions of sand, silt and clay

d. a soil type made up primarily of clay

47. Crumb or granular, platy, blocky, and prismatic or columnar are all adjectives that we use to describe what characteristic property of a soil?

a. texture or particle-size distribution

b. structure of aggregates or peds

c. cation exchange capacity 

d. moisture status

48. The diagram shown below is a hydrograph.  Label the x- and y-axes and indicate the correct dimensions or units for the quantity on the y-axis (i.e. the vertical axis). Assuming that the curve shown illustrates what would happen in an undeveloped watershed, draw an additional curve illustrating what would happen after urban development. (5 points)
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49. What happens to infiltration capacity  over time during an intense rain storm? Draw a curve illustrating the pattern you would expect to see and make sure to label the axes.
50. Draw a picture that shows the direction of channel migration at a meander bend. Label the locations where you would find point bars and cut banks. Show how the evolution of the meander could lead to formation of an oxbow lake. You may use the back of the page if there isn’t enough space below for your drawing. What does the presence of numerous oxbow lakes and meander scars tell you about how the floodplain formed? (6 points)
Bonus questions – not required

51. What process is described by the chemical equation shown below?


C6H12O6   +   6O2     →      6CO2   +   6H2O

a.
photosynthesis

b.
adsorption

c.
secondary consumption

d.
perambulation

e.
respiration

52. In what terrestrial environment would you expect to find the highest annual net primary productivity?

a.
in the tropical rainforest

b.
in the subtropical high pressure belts
c.
at temperate midlatitude locations 
d.
at polar latitudes, where the days are longer during the summer growing season than anywhere else on earth

53. According to von Humboldt’s life zone concept, 

a.
mountainous environments are so complex that no general pattern can be identified

b.
as you ascend a mountain you may encounter a sequence of biotic communities similar to what you would find if you traveled from lower to higher latitudes on the earth’s surface
c.
as you ascend a mountain you typically find that the vegetation becomes more and more characteristic of what you might find in a desert because the air gets thinner
d.
vegetation is always more luxuriant at higher altitudes because there is more CO2  in the atmosphere than there is at sea level

54. Which of the following is typically found in the equatorial and tropical rain forest biome?

a.
widely spaced acacias and other thorn trees interspersed with shrubs and grasses

b.
broadleaf evergreen trees with multiple canopy levels, abundant lianas and epiphytes, and low light levels at the forest floor

c. mixed deciduous and conifer trees 

d. a single-layer canopy of tall broadleaf trees, usually composed of no more than three or four dominant species

55. In which climatic zone would you find drought-resistant shrub woodlands with leathery leaves, deep roots, and adaptive capabilities for regeneration in an environment with frequent fires?

a. humid subtropical

b.
tropical monsoon

c. cold midlatitude steppe

d. tundra

e. mediterranean

56. For each of the pictures on the next page, identify the biome that is shown and the climatic type associated with that biome. (3 points each)
Top left:

Top right:

Bottom left:

Bottom right:
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