Study questions for final exam

Most of the exam will consist of multiple-choice questions. The questions below are not multiple-choice but are intended to help you focus on issues we have actually discussed in class. These questions cover much, but not all of the material covered in class. You should use these study questions together with the posted set of review notes in preparing for the final exam. 
For those of you who are taking the extended version of the final (the version that will count for 50% instead of 33% of your grade), review topics in addition to those listed here will come from the materials posted before the first and second exam this semester. Remember, you can only take the extended version if you tell me IN CLASS that you wish to do so, and you need to tell me by the end of the last class period before the exam. Remember also that I will be out of town on Tuesday, Dec. 10 and therefore you need to attend class the week of Dec. 3-5 in order to make sure you have all of the necessary information.

1. The Koppen-Geiger climate classification system includes six major groups, each associated with a different beginning capital letter. For example, the letter “H” designates Highland climates. For each of the other groups, A, B, C, D, and E, identify the major climate group and be prepared to indicate which of the five colored regions on fig. 10.4 in Christopherson belongs to that group.

2. Look at the climographs illustrated below and describe the annual patterns of temperature and precipitation. What climate type does each of these represent?
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3. Which classes in the Koppen-Geiger system are associated with each of the following? (Match the locations at left with the correct class from the list at right. I have provided the descriptive term but may not do so if there is a comparable question on the exam.)

New Orleans, Louisiana


BSk
cold steppe

Cheyenne, Wyoming



Csb
Mediterranean

Phoenix, Arizona



Cfa
subtropical humid

San Francisco, CA



BWh
hot desert

Boston, MA




Cfb
marine west coast

Seattle, WA




Dfa
humid continental

4. In the map of Africa at right, identify the correct Koppen class associated with each number. (Hint: if you start with 1 and 4, 2 and 3 are transitional types.)
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5. Explain the difference between the tropical rainforest, tropical savanna and tropical monsoon climates. What is the Koppen class associated with each? How is each affected by the ITCZ?

6. Explain the difference in climate types that you would find as you move from Florida to Maine along the east coast of the U.S., and compare with the sequence of climate types that you would see along the west coast as you move from the Mexican border to the Canadian border.

7. Much of Florida is within the same range of latitudes as the northern part of the Sahara desert, yet Florida gets about 60 inches of rain while the Sahara is extremely dry. Explain the reason why.
8. The tropical savanna (Aw) climate has a wet summer and a dry winter, whereas the Mediterranean climate (Csa, Csb) has a dry summer and a wet winter. Explain how the seasonal migration of the ITCZ and of the subtropical high pressure belt may be responsible for both of these patterns.

9. The Cw and Dw climates are found only in eastern Asia and not on other continents. What does the “w” tell you about these climate types and why do they occur in Asia and not elsewhere?

10. There are four arid or semiarid classes in the Koppen-Geiger system. What are they and how are they distinguished from each other? 

11. What climatic conditions are associated with the ET climate class? How is ET different from EF?
12. How do contemporary atmospheric CO2 levels compare with past levels? How do contemporary global temperature levels compare with past levels? (p. 309-312)

13. How might global warming affect sea level? Food supply? Natural vegetation communities?

14. Draw a simple box diagram with compartments for the atmosphere, oceans, and continents. Draw arrows indicating the major routes or processes that exchange water among these three compartments. If you compare annual precipitation with annual evapotranspiration for the continents and for the oceans, which has a water surplus and which has a deficit? What process corrects the balance? On average, what percentage of the water falling over the continents as precipitation will become runoff and what percentage will be lost to evapotranspiration?

15. Define each of the following: potential and actual evapotranspiration, interception, infiltration, infiltration capacity, throughflow, water table, overland flow, runoff, field capacity, wilting point, porosity, permeability, confined and unconfined aquifer, aquiclude, potentiometric surface, artesian well.
16. What happens to the infiltration capacity of a soil during a storm? How does infiltration capacity of a sandy soil compare with that of a clay-rich soil? How does infiltration capacity of an undisturbed forest soil compare with that of a heavily used pasture or with that of an urban neighborhood? How does the amount of runoff generated from the land surface during a storm vary with these different kinds of land use or land cover?
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17. The water-budget concept treats the soil as a system with inputs, outputs, and storage of moisture. The annual water budget shown above illustrates monthly variations for a typical humid midlatitude location. Identify the variables represented by curves A, B, and C. Explain why curve B departs from the trend of curve A for the period from May through September. Based on this diagram, at what time of year would you expect the soil to be closest to saturation and at what time of year would you expect to find the least amount of moisture in storage? At what time of year would you expect streamflow to be the lowest?

18. Where does the water in a stream come from when it isn’t raining? Why are so many streams in the western U.S. dry when it isn’t raining? Draw diagrams (cross-sections) to illustrate your answers.

19. Based on your understanding of the spatial patterns of precipitation and evapotranspiration, in what parts of the U.S. would you expect the highest and lowest amounts of annual runoff to occur? 

20. How does the velocity of groundwater flow compare with the velocity of flow at the surface or in a stream channel?

21. How does texture or particle size affect the ability of rock or soil to transmit water?

22. How does the ability of a soil to provide water for plant growth (i.e. the difference between field capacity and wilting point) vary with soil texture or particle size?

23. Explain the difference between a water table in an unconfined aquifer and the potentiometric surface in a confined aquifer.

24. Draw a picture illustrating the shape of the water table in the vicinity of a pumping well.

25. How have water-table elevations in the High Plains aquifer changed over the last several decades, and why? How does the rate of groundwater extraction compare with the natural rate of recharge?

26. Name at least two potential environmental impacts of excessive groundwater withdrawal.

27. Draw a picture of a hydrograph and label the axes with the correct variables
28. Draw a diagram of a watershed, drainage network and drainage divide. Label each of these features of the landscape.

29. Explain the difference between laminar and turbulent flow and the importance of this difference for sediment transport in rivers.

30. In the textbook and in class we described several different modes of material transport by running water in stream channels. Identify and describe these modes of transport. 

31. Look at the cross-section of a stream channel illustrated below and indicate where you would expect to find the highest velocity within the cross-section. Explain the reasons for your answer.


[image: image3]
32. What typically happens to each of the following with increasing amounts of water flowing in a stream channel? (a) water depth, (b) flow velocity, (c) width, (d) amount of sediment in transport, (e) size of particles that may be transported

33. Draw a diagram that illustrates the shape of the storm hydrograph before and after urbanization in a watershed. 

34. How does each of the following typically change as you move from the headwaters to the mouth of a river? (a) amount of flow in the channel, (b) size of the channel, (c) slope or gradient of the channel, (d) size of particles on the channel bed. Draw a picture that is representative of the “typical” shape of the longitudinal profile of a stream between its headwaters and its mouth.
35. Draw a diagram illustrating the form of a meandering channel (i.e. looking down from above), and draw a line indicating the path followed by the thread of maximum flow velocity in the channel.
36. Explain the typical pattern of erosion and deposition on channel bends in meandering rivers (i.e. where does erosion occur and where does deposition occur) and explain how this is related to the typical pattern of lateral migration of the channel. Illustrate with a drawing that shows the direction of channel migration at a meander bend. Label the locations where you would find point bars and cut banks.
37. As river meanders evolve over time, they have a tendency to grow longer as a result of lateral migration. If this pattern were to continue indefinitely, river channels would grow longer and longer and channel gradients would become more and more gentle. However this does not continue without limit. What set of processes restores the balance between the tendency of meanders to grow longer and the tendency of running water to seek the shortest, steepest path downslope? Illustrate how a channel may grow in length and then be modified by the process of meander cutoff.
38. How and why are oxbow lakes formed? (see preceding question) What are some of the other typical landforms associated with floodplains (e.g. natural levees, meander scars, backswamps), and how do they evolve over time?
39. How are braided streams different from meandering streams, and why do they look the way they do?

40. How are alluvial fans and deltas similar and how are they different? Under what environmental conditions are they formed?
41. How would you recognize the difference between a soil and a pile of loose sediment or rock debris at the earth’s surface? 

42. What is humus and what does it have to do with soil development?

43.  Describe the vertical sequence of horizons within a well-developed soil. What are the typical characteristics of the O, A, E, B, and C horizons, and what are the dominant processes within each horizon?
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44. What do the terms “eluviation” and “illuviation” mean? 

45. What is a loam? Where would you find it on the soil texture triangle (fig. 18.4)? 

46. Soil structure and soil texture are two different physical properties. What is the difference between them? (Hint: what is a “ped”?) 
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47. What is the difference between cations and anions? What is cation exchange capacity and why is it an important property of soils?
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48. If a soil or a volume of water is determined to have a pH of 7.0, what does this tell us? What does it mean if pH is less than 7.0?
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49. Although we will not focus on knowing the different soil orders, you should be aware of what factors control the spatial distribution of soil types; for example, we tend to find a particular class of soils known as oxisols in tropical rainforest climates – why might this be so? Or, alternatively, why should we see a predictable sequence of soil types on a west-to-east transect of the midwestern U.S.?
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50. Define the following terms: ecosystem, community, habitat, niche.
51. What is the name of the general process described by the chemical equation shown below? What is the name of the process that occurs when you run the equation in the opposite direction?

       6CO2   +   6H2O + light (  C6H12O6   +   O2
52.  What is the difference between gross and net primary productivity?
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53.  What is the difference between biomass and net primary productivity?

54. Given what you know about the factors that control primary productivity, where on the globe would you expect to find the highest annual net primary productivity? (Discuss both terrestrial and aquatic ecosystems; see figure below and table 19.1)
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55.  Why do open ocean waters have relatively low primary productivity, even in tropical latitudes?

56. Discuss how plant communities change with increasing altitude (von Humboldt’s life zone concept as described in text, p.595-8). Identify one important factor affecting plant communities that does NOT change with altitude.

57. What biome is shown in the photo below and what is the climate type you would find there? The climate type should be clearly identified either by Koppen climate class or by a descriptive explanation Answer this question for each of the photos shown.
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58. Which biome is best adapted to the regular occurrence of fire?

59. Why do we find multiple canopy levels in the tropical rainforest biome? (p. 632-4)

60. The Am and Aw climatic regions may have relatively high total annual rainfall but often have rather scrubby vegetation (p.636) – why?

61. What are the reasons for the unique growth forms of vegetation found in the arctic tundra and warm desert biomes?
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