
California Water

BAESI workshop, June 2008   Sedlock/Metzger

Fresh water is a precious resource in many arid and semi-arid parts of the world, including the western U.S.  The history of California is intimately interwoven with the story of water; key developments are politically or economically controversial, involve enormous scientific or logistical complexity, or both.

_____________________________________________________________________________

I.  Where does California’s water come from?
Let’s start by considering the locations of California’s water resources. Where is water found naturally in this state? This is a difficult question, because Europeans started tinkering with and then drastically manipulating the natural water resources almost immediately after arriving. 

Consult the color maps to answer the following questions. The diagram on the left shows rivers and lakes in California plus color-coded topography; the diagram on the right shows the same water resources plus average annual precipitation on a faintly 3-D topographic background.

1. In general, what is the relationship between precipitation and latitude in California?

2. In general, what is the relationship between precipitation and elevation in California?

3. A common, though simplistic, definition of a desert is an area that receives less than 10 inches of precipitation annually. Estimate the percentage of California’s area that would be considered desert using this definition. _______ %

4. The distribution of major rivers and lakes is not uniform across the state. Explain how this variable distribution probably is related to the patterns you described in #1 and #2.

Now let’s examine the monthly precipitation averages for selected California sites. These results are depicted graphically on the next page.

Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
Total

Crescent City

11.54 
 8.89 
 8.27 
 4.71 
 3.10 
 1.35 
 0.36 
 0.75 
 1.61 
 5.02 
 8.95 
 11.42 
 65.97

Redding (Volta)

  5.89 
 4.74 
 4.38 
 2.86 
 2.05 
 0.98 
 0.14 
 0.37 
 0.94 
 2.22 
 4.48 
 5.31 
 34.38 

Ukiah

 7.90 
 6.52 
 4.69 
 2.34 
 1.04 
 0.34 
 0.04 
 0.09 
 0.43 
 1.86 
 4.64 
 7.21 
 37.12 

Tahoe

 6.01 
 5.44 
 4.03 
 2.14 
 1.16 
 0.67 
 0.25 
 0.32 
 0.62 
 1.81 
 3.73 
 5.53 
 31.69 

Sacramento (Airport)

 3.66 
 3.11 
 2.35 
 1.12 
 0.49 
 0.15 
 0.03 
 0.07 
 0.28 
 0.90 
 2.13 
 2.94 
 17.22 

San José

 2.95 
 2.51 
 2.23 
 1.08 
 0.40 
 0.09 
 0.03 
 0.08 
 0.20 
 0.74 
 1.73 
 2.48 
 14.51 

Fresno

 2.10 
 1.90 
 1.88 
 1.01 
 0.35 
 0.15 
 0.01 
 0.01 
 0.17 
 0.53 
 1.19 
 1.58 
 10.88 

Independence

 0.97 
 1.04 
 0.48 
 0.26 
 0.17 
 0.11 
 0.13 
 0.14 
 0.20 
 0.23 
 0.54 
 0.94 
 5.23 

Bakersfield

 1.05 
 1.17 
 1.14 
 0.65 
 0.21 
 0.08 
 0.01 
 0.04 
 0.11 
 0.31 
 0.62 
 0.79 
 6.18

Barstow (Daggett)

  0.59 
 0.47 
 0.45 
 0.22 
 0.07 
 0.08 
 0.40 
 0.39 
 0.34 
 0.18 
 0.28 
 0.45 
 3.92

Santa Barbara (Airport)

 3.39 
 3.30 
 2.99 
 1.06 
 0.23 
 0.04 
 0.03 
 0.06 
 0.25 
 0.50 
 1.74 
 2.48 
 16.06 

Los Angeles (Airport)

 2.67 
 2.69 
 1.94 
 0.78 
 0.17 
 0.06 
 0.02 
 0.08 
 0.16 
 0.35 
 1.48 
 1.75 
 12.13 

San Diego

 2.03 
 1.96 
 1.69 
 0.79 
 0.21 
 0.06 
 0.02 
 0.06 
 0.18 
 0.50 
 0.96 
 1.76 
 10.22 

El Centro

 0.46 
 0.32 
 0.24 
 0.07 
 0.02 
 0.00 
 0.08 
 0.32 
 0.24 
 0.29 
 0.19 
 0.35 
 2.58

The values are averages over at least 48 years, ending in December 2004.   http://www.wrcc.dri.edu/Climsum.html
Here are the same results shown in graphical form (Jan on the left, Dec on the right), with the individual graphs placed roughly in their appr[image: image1.jpg]Crescent City
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opriate geographic location. IMPORTANT: The vertical scale is NOT the same on all these graphs, and is very difficult to see—check the table!

5. Which four cities receive the least precipitation per year?


________________
________________
______________   ________________

6. Compose a statement describing the geographic position within the state of these four cities.

7. Which four cities receive the most precipitation per year?


________________
________________
______________   ________________

8. Compose a statement describing the geographic position within the state of these four cities.

9. How many cities receive ≥ 0.50 inch (half an inch) of rain every month? ______

10. How many cities receive ≥ 0.50 inch of rain in May? ___  in July? ___  in September? ____

11. What are the two wettest months of the year across the state? ____________   ____________

12. Compose a statement describing how the amount of precipitation depends on the time of year year in California. Include proposed definitions of California’s “rainy season” and “dry season.”

13. Below are graphs of average monthly precipitation in other cities in the western United States. Which ones have year-long patterns similar to California’s? (circle their names)
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ey attribute do the circled cities share with California that the uncircled cities don’t?

15. Briefly suggest a way that this factor accounts for this style of precipitation pattern.

II.  Uses and Users of California Water
A.  Introductory Ideas
1. In the space below, jot down a list of the major types of uses and users of water in California (think in general, big-picture terms).

2. Your instructor will guide a class discussion at this point to identify a “short list” of major uses and users that you should list below:










% of Total Available





Use or User


     Your Guess

Actual

                    ______________________________________          _____ %         _____ %

                    ______________________________________          _____ %         _____ %

                    ______________________________________          _____ %         _____ %

3. Next to each use or user, guess the percentage of California’s water that you think it receives.

B.  California Water Map (WEF)
* These maps summarize the main components of California’s water system.

* Examine the explanation of the colors and patterns in the Legend at lower left.

* Note that north is not up, but instead is tilted off to the right a bit.

1. The text block entitled “Water Use” provide statistics that show how California’s water is distributed among uses and users. Enter the actual percentages in the right-hand column above. 

These uses of water are not accidental, natural, or predetermined. Our patterns of usage result from political, economic, and social decisions of the last 150 years.

One enduring pattern of California water use is that agricultural (farming, grazing, ranching, etc.) interests can obtain water from the federal and state water projects at rates that are subsidized, 

i. e., much lower than the going market rate. Such subsidies may not seem fair, but agribusiness argues that if they had to pay full price, the price of food would climb greatly.

2. Agribusiness also argues that, as a huge producer of U.S. produce, dairy, and meat products, it helps support the state economy. Evaluate this claim by comparing the agribusiness sector’s use of water (California Water Map) with its contribution to the state Gross Domestic Product (pie chart at right).

“Naturally occurring lakes, rivers, etc.” are labeled in blue. The Mokelumne (muh-KEL-uh-mee) River northeast of Stockton is impounded by dams to form the Pardee and Camanche Reservoirs (large orange blobs). Humans control the flow on the Mokelumne River with such dams, so the river can hardly be described as in its “naturally occurring” state.
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 Estimate the percentage of blue rivers on this map that appear to be truly “naturally occurring,” i.e., without artificial reservoirs above them.  _____ %

4. “Wild and Scenic Rivers” are labeled in green, and described in more detail on the right side of the map. What part(s) of the state has most of these rivers?

State and federal funds were used to construct the distribution systems shown in purple and magenta, respectively. Look closely and you’ll see that these systems consist of aqueducts, canals, pumping plants, dams, tunnels, and reservoirs.

5. Why do think so many pumping plants are built along the California Aqueduct? 

Local funds (typically from cities or groups of cities) were used to construct the distribution systems shown in orange.

6. Which aqueduct supplies the San Francisco peninsula? _____________________

7. Which aqueduct supplies the counties of Alameda and Contra Costa (Oakland, Hayward, Walnut Creek, Concord, etc.)?  ___________________

About 12 million people live in the Los Angeles-San Diego region, but only 500,000 or so could be supported by the naturally occurring water resources of the region. Government officials and city boosters (and landowners who made fortunes as a result) orchestrated the passage of local bond issues to build the Los Angeles Aqueduct in 1905-1913.

8. From what part of California does this water come to Los Angeles?

9. How long (in miles) is the Los Angeles Aqueduct? Include its northern extension.

Another massive project, constructed in 1933-1941, brought Colorado River water to the growing urban areas of southern California. This Colorado River Aqueduct also supplies water for irrigating crops in what were once deserts around the Salton Sea (yellow).

True story: Construction of Parker Dam was postponed in 1935 when Arizona threatened military action against California, which it greatly distrusted.
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California’s massive withdrawals of Colorado River water greatly reduce the quantity and quality of river water that makes it to the U.S.–Mexico border. 

This satellite radar image of the Imperial Valley shows the effects of irrigating the desert—the dark patch on the south end of Salton Sea indicates vegetation. Darker, thicker gray indicates healthier, denser vegetation.

10. The U.S.–Mexico border crosses this image. Why do you think this border is visible from space?

11. Find the Kings, Kaweah, and Tule Rivers in the southern San Joaquin Valley, south of Fresno. What is “odd” about the downstream parts of these rivers? [Hint: compare with any other river that flows westward out of the Sierra Nevada.]

12. Speculate about the cause of this oddity. [Hint: what does the green shading indicate?] 
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