National, California and High Desert Water Use

Name__________________________________________ Date_____________ Period _______________

Purpose: To use the Internet to gather and interpret water use data, water use maps, weather and climate maps in order determine water use trends in the United States and in California. 
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Introduction:  Worldwide, freshwater use is increasing. This trend is because the human population is growing and, as the world becomes more industrialized, human’ per capita use is also on the increase. A United Nations publication reports that global water use over the 20th century grew twice as fast as the human population. Since 1985, water use in the United States also has leveled out even though the population has continued to   increase.
What is the water cycle? The water cycle describes the existence and movement of water on, in, and above the Earth. Earth's water is always in movement and is always changing states, from liquid to vapor to ice and back again. The water cycle has been working for billions of years and all life on Earth depends on it continuing to work; the Earth would be a pretty stale place without it. Where does all the Earth’s water come from? Primordial Earth was an incandescent globe made of magma, but all magmas contain water. Water set free by magma began to cool down the Earth’s atmosphere, until it could stay on the surface as a liquid. Volcanic activity kept and still keeps introducing water into the atmosphere, thus increasing the surface- and groundwater volume of the Earth. 
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A quick summary of the water cycle   Here is a quick summary of the water cycle. The links in this paragraph go to the detailed web pages on the USGS site for each topic.  It would be a good use of your time to review these terms, especially before the AP exam this spring.
The water cycle has no starting point. But, we'll begin in the oceans, since that is where most of Earth's water exists. The sun, which drives the water cycle, heats water in the oceans. Some of it evaporates as vapor into the air. Ice and snow can sublimate directly into water vapor. Rising air currents take the vapor up into the atmosphere, along with water from evapotranspiration, which is water transpired from plants and evaporated from the soil. The vapor rises into the air where cooler temperatures cause it to condense into clouds. Air currents move clouds around the globe, cloud particles collide, grow, and fall out of the sky as precipitation. Some precipitation falls as snow and can accumulate as ice caps and glaciers, which can store frozen water for thousands of years. Snow packs in warmer climates often thaw and melt when spring arrives, and the melted water flows overland as snowmelt. Most precipitation falls back into the oceans or 

onto land, where, due to gravity, the precipitation flows over the ground as surface runoff. A portion of runoff enters rivers in valleys in the landscape, with stream flow moving water towards the oceans. Runoff, and ground-water seepage, accumulate and are stored as freshwater in lakes. Not all runoff flows into rivers, though. Much of it soaks into the ground as infiltration. Some water infiltrates deep into the ground and replenishes aquifers (saturated subsurface rock), which store huge amounts of freshwater for long periods of time. Some infiltration stays close to the land surface and can seep back into surface-water bodies (and the ocean) as ground-water discharge, and some ground water finds openings in the land surface and emerges as freshwater springs. Over time, though, all of this water keeps moving, some to reenter the ocean, where the entire cycle renews again. 

Please Note: Your answers to the questions below should be neatly typed according to the directions for each question. Your completed questions can be either emailed to Mr. Huffine as a Word Document or handed in a paper document by the due date. 
Part I National Water Use Data 
Click on the link to access the data set below  (The 2005 data set can be used for comparison if you have time)
Total water use in U.S. from 2000 data sets: http://pubs.usgs.gov/circ/2004/circ1268/htdocs/table01.html
Total water use in U.S. from 2005 data sets: http://pubs.usgs.gov/circ/1344/  

As you examine this data, focus on the withdrawals per day (ignore the grey shaded area on the right side of the table)

1. Calculate the per capita water use per day of Montana, California, Florida, Colorado, Ohio, New York, Arizona, Kansas, Maine, and Washington. (Be careful of the units) Create a table to display your results.
2. Do you see any trends between the population size of a state and the per capita water usage? 

3. Can you think of any reasons why some of the states are such high per capita water users? Think about the conditions in some of these states.

4. Which are the 3 most populated states, and how much total water does each state use? (Need to look at the data for all 50 states again).
5. Which are the 3 least populated states, and how much total water does each state use? 

Part II Ground water and Surface water Utilization 
Click on the link to groundwater extraction by state: http://ga.water.usgs.gov/edu/wugw.html 

6. Approximately what percent of total water withdrawn in the U.S. was groundwater? 

7. How many millions of gallons do the most ground water consumptive states use each day? 

8. Which are the top 5 ground water use states, and what percent of national ground water does each consume? 

9. What are the 4 major uses of ground water resources? 

10. What are some of the ways that ground water is “recharged”? (Check your notes or book if you’re not sure) 

Click on the link regarding surface water consumption by state:  

http://ga.water.usgs.gov/edu/wusw.html
11. What are some of the major sources for surface water? 

12. Which states withdraw between 10,000-20,000 million gallons of water each day? 

13. Which state is the leader in surface water withdraws? 

14. What are the 3 main uses of surface water? 

15. How might surface water utilization create conflict or competition over water resources? (Check your notes or book if you’re not sure) 

16. Describe the general trend of surface water withdraws in the United States from 1950-2000. 

Part III Climate and Water utilization 
Click on the Annual Precipitation Map of U.S.: http://www.wrcc.dri.edu/pcpn/us_precip.gif  
17. Identify the 5 states that you would say have the lowest overall precipitation. 

18. Is there a relationship between the amount of precipitation and ground and surface water utilization? 

Click on the Annual Precipitation in California: http://www.wrcc.dri.edu/pcpn/ca.gif 
19. Describe the general trend in terms of the pattern of precipitation in different parts of California. 

20. What factors lead to the dramatic differences in precipitation in the different parts of our state?

21. According to the data available on the map [http://www.wrcc.dri.edu/coopmap/ ], what is the amount average annual of rainfall that occurs in the High Desert? What about locations Los Angeles, Rancho Cucamonga or San Bernardino? Why is there such a difference in average annual precipitation amounts between coastal cities and desert cities?
22. Using the link provided in the last question, find the average annual precipitation for locations along the San Jacinto, San Bernardino and San Gabriel mountain ranges?  

23. If you were a raising peaches, apricots or nectarines Pearblossom or Little Rock, or growing hay and alfalfa outside of Palmdale or Lucerne, in the western Mojave, all crops that had relatively high water needs, could you rely on precipitation to sustain your crops? How would you be likely to get water for your crops – where would this water probably come from?

Part IV Local Watershed & Water Use Analysis 
Information for the next section can be found using the following links. Some are difficult to navigate, others are easier… Good luck!

· Visit the “Hydrologic Unit Project” @ http://www.esg.montana.edu/gl/huc/index.html and “surf” this site until you get the information you are looking for.

· Visit Surf Your Watershed @ http://cfpub.epa.gov/surf/locate/index.cfm and “surf” this site until you get the information you are looking for.

· Visit the State California Department of Conservation’s Watershed Portal webpage.  Once at the site, find and click on the “Watershed Browser” on the top of the page. Find our local watershed – the Mojave hu (hu means hydrologic unit). 
http://www.conservation.ca.gov/dlrp/watershedportal/Pages/Index.aspx
24. Find the scale on one of the Maps, and calculate the approximate square mileage of the Watershed, and then convert this number to square feet. 1 square mile = 27.9 million square feet (ft2). 

25. You can make an approximation of the amount of rain that collects in a watershed area by multiplying the surface area by the avg. yearly rainfall for the area in which you live. Multiply the surface area in ft2 by the average rainfall in feet for your region (use the estimate from the CA precipitation map from before, but be sure to make the conversion from inches of rainfall to feet of rainfall before making your calculation). 

26. If one cubic foot of water (ft3) = 7.5 gallons, how many gallons of water collect in your watershed area each year? 

27. If the average American uses approximately 100 gallons of water per day, approximately how many people could be supported based on water provided by precipitation? (Assuming perfect transfer to groundwater with NO water loss due to evaporation, runoff, and NO utilization by plants, etc.) 

28. Approximate the population of the watershed using the most recent available data from the following web site: http://www.beachcalifornia.com/citstat.html Use the combined populations of the major urban centers of population within your watershed. (If you took your sum you calculated above and figured what percent it is of the total county population, you could multiply that percent by the unincorporated population (Balance Of County) to estimate the number of people living in the watershed’s rural areas, or not. It is up to you!) 

29. If we assume the actual population of the Mojave watershed is about _______________ people (insert your answer from #28 above), how much would each person be allocated if we were the only users of watershed water? 
30. If the actual water to the watershed is actually 50% less due to water loss due to evaporation, runoff, utilization by plants, etc., how much water would each of our ________________ (insert your answer from #28 above), residents be entitled to? 

31. As water moves through our watershed and recharges its groundwater what are some of the ways this water might become polluted or unsafe for human use? [Consider land use practices that are common in the watershed. Where possible, ID the example as a point or non-point source].
32. Are there any other sources of water to our area beyond those provided by precipitation and watershed collection? 
33. How is the water treated for public use? How is water distributed?

34. List and describe five ways/programs/efforts communities in your watershed are using to encourage water conservation.

