Water Simulation Model for Phoenix, AZ
GPH 111
Name: ____________________

Date: _____________________
Objectives:

1. Using water use simulation model, compare best, moderate, and worst case scenarios for the city of Phoenix, AZ

2. Assess how changes to climate and land use will affect the city’s water availability

3. Evaluate how the city should plan to conserve the city’s water resources

Directions:
· Go through the tutorial at the link: http://watersim.asu.edu
· By adding values supplied to you on the following pages, explore three scenarios: best, moderate, and worst; in the WaterSim “Scenario Builder” (see Fig. 1).  For the best-case scenario, add the inputs in Scenario 1.  You then can compare the best-case scenario to the default moderate case scenario in Scenario 2.
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Change the inputs for the two scenarios, then scroll down the page to see and compare the effects on water use projections

Colorado River
Grange

Salt and Verde Rivers

Grange

Water demand based on population and agricultural use
nanse

Water shortage policy
s

Maricopa County Water Sources Maricopa County Water Sources
s s

I sat River Project
[ Central Arizona Project
I Groundwater

Thi araph depicts the
amount ofwater avallable
from varous saurees bazed an
the simulation. o o

om0 s o0 25 20 om0 s o0 25 20

Year Year







Figure 1. This screenshot shows what the WaterSim Scenario Builder should look like.

·  Best – Scenario 1
Colorado River: Add values to Scenario 1 (in bold)


 Start of the Colorado River historical flow record to use to 



 project future flows in the basin: 1970


 Start year for user-defined conditions for the Colorado 



 River: Now


 Duration of user-defined conditions for the Colorado River in 


 years: 15 years


 Rainfall conditions for the Colorado River as a percent of 



 normal rainfall: 130%
Salt and Verde Rivers: Add values in Scenario 1 (in bold)


 Start of the Salt and Verde Rivers historical flow record to use to 


 project future flows in these basins: 1970


 Start year for user-defined conditions for the Salt and Verde 


 
Rivers: Now



 Duration of user-defined conditions for the Salt and Verde



 Rivers is: 15 years


 Rainfall conditions for the Salt and Verde Rivers as a percent of 


 normal rainfall: 130%



Climate scenario for the Salt and Verde Rivers: Most optimistic
Water Demand Based on Population and Agriculture Use: 

Add values in Scenario 1 (in bold)


 Adjustment to model's use of the Department of Economic 



 Security's projected population growth: Half of projected 









growth


 Year in which the last of the agricultural land in the 



 
metropolitan area land is projected to be converted to another 


 use: 2050
Water Shortage Policy: Add values in Scenario 1 (in bold)


 Water policy:  Satisfy demand


 Year to implement policy: 2010


 Water shortage policy: Proportional shortage sharing


 Fixed residential water usage in gallons per capita per day: 225


 Fixed total water usage in gallons per capita per day: 300
Answer the Following Questions: 
1. How did storage along the Colorado and Salt and Verde Rivers systems change between the best and moderate case scenarios (From the top of the webpage, second and fourth set of graphs down the page on the right hand side)? 

2. Between the best- and moderate-case scenarios, how much more million acre feet are available in storage for the Colorado River system in 2015? 

3. Between the best- and moderate-case scenarios, how much more million acre feet are available in storage for the Salt/Verde system in 2010? 

4. How might global warming increase runoff for the Colorado and Salt/Verde systems by 130% (Google: global warming and Colorado River)?  

5. When there is more water available than can be stored along the Colorado and Salt and Verde Rivers systems, what happens to that water (Scroll to the second row of graphs in a section of graphs near the end of the webpage)? 
6. What is the difference in cumulative overdraft of groundwater between the two scenarios by 2030 (Scroll to the third row of graphs in a section of graphs near the end of the webpage)? 
7. What happens to the quality of groundwater as it’s pumped from deeper and deeper in the ground (refer to class notes)?  
8. What about the cost to pump it (refer to class notes)? 
9. What happens to an aquifer overtime as more and more water is pumped from it and how does this affect homes (Google: fissures and Phoenix)? 

10. Is water use increasing or decreasing over time in the best-case scenario (Scroll to the first row of graphs in the bottom section of graphs near the end of the webpage)? 
11. How about in the moderate-case scenario?  
12. Which of these two scenarios, if any, do you think will eventually require consumers to ration their water use?  Why?

Directions:
· Alter the Scenario 2 “moderate” inputs to the following values:
· Moderate – Scenario 2
Colorado River: Add values to Scenario 2 (in bold)


 Start of the Colorado River historical flow record to use to 



 project future flows in the basin: 1970


 Start year for user-defined conditions for the Colorado 



 River: Now


 Duration of user-defined conditions for the Colorado River in 


 years:  15


 Rainfall conditions for the Colorado River as a percent of 



 normal rainfall: 90%
Salt and Verde Rivers: Add values to Scenario 2 (in bold)


 Start of the Salt and Verde Rivers historical flow record to use to 


 project future flows in these basins: 1970


 Start year for user-defined conditions for the Salt and Verde 



 Rivers: Now



 Duration of user-defined conditions for the Salt and Verde



 Rivers is: 15


 Rainfall conditions for the Salt and Verde Rivers as a percent of 


 normal rainfall: 90%


 Climate scenario for the Salt and Verde Rivers: Average 



 






    scenario


 Water Demand Based on Population and Agriculture Use:
Add values to Scenario 2 (in bold)



 Adjustment to model's use of the Department of Economic 



 Security's projected population growth: As projected


 Year in which the last of the agricultural land in the 



 
metropolitan area land is projected to be converted to another 


 use:  2070
Water Shortage Policy: Add values to Scenario 2 (in bold)


 Water policy: Satisfy demand


 Year to implement policy: 2025


 Water shortage policy: Proportional shortage sharing


 Fixed residential water usage in gallons per capita per day: 225


 Fixed total water usage in gallons per capita per day: 300
Answer the following questions: 
13. What changed between the best- and moderate-case scenarios for the Salt-Verde Rivers annual runoff (upper set of graphs)?  
14. To see how this affects storage, compare the change in maf (million acre feet) between the two scenarios for the year 2010. 
15. For the moderate-case scenario, storage along the Colorado and Salt and Verde Rivers systems never reaches capacity, how will this affect groundwater recharge (lower set of graphs)? 
16. For the moderate case scenario, why do you think annual runoff for both the Colorado and Salt/Verde systems is lowered to 90% of the current average amount (Google: global warming and the Colorado River)?  

17. When drought conditions develop along the Colorado or Salt-Verde systems, what supplies the extra water to meet the city’s demand?  
18. Compare how much groundwater is used in 2025 in the two scenarios, and determine the difference (look at the “Maricopa County Water Sources” graph). 
19. In the moderate case scenario, this extra water will never be recharged back into the ground without any surface water surplus.  What are the long-term implications of this? 
20. What if groundwater was no longer an option to satisfy demand, and what if this occurred during a drought? 

21. Why do you think agriculture is slowly disappearing in Phoenix?  
22. Do you think this is a good thing, or bad for the city? 
23. If the city of Phoenix was hit by a very difficult drought and we needed to water ration, should residents share the burden with farmers, or should farmers take the first hit?

Directions: 
· Alter the Scenario 1 inputs to the following values:
· Worst – Scenario 1
Colorado River: Add values to Scenario 1(in bold)


 Start of the Colorado River historical flow record to use to 



 project future flows in the basin: 1970


 Start year for user-defined conditions for the Colorado 



 River: Now


 Duration of user-defined conditions for the Colorado River in 


 years: 15


 Rainfall conditions for the Colorado River as a percent of 



 normal rainfall: 60%


 Salt and Verde Rivers: Add values to Scenario 1(in bold)


 Start of the Salt and Verde Rivers historical flow record to use to 


 project future flows in these basins: 1970


 Start year for user-defined conditions for the Salt and Verde 


 
Rivers: Now



 Duration of user-defined conditions for the Salt and Verde



 Rivers is: 15


 Rainfall conditions for the Salt and Verde Rivers as a percent of 


 normal rainfall: 60%



Climate scenario for the Salt and Verde Rivers: Most pessimistic
Water Demand Based on Population and Agriculture Use: Add values to Scenario 1(in bold)


 Adjustment to model's use of the Department of Economic 



 Security's projected population growth: Double Growth


 Year in which the last of the agricultural land in the 



 
 metropolitan area land is projected to be converted to another 


 use: 2070


 Water Shortage Policy: Add values to Scenario 1(in bold)


 Water policy: Satisfy Demand


 Year to implement policy: 2025


 Water shortage policy: Proportional shortage sharing


 Fixed residential water usage in gallons per capita per day: 225


 Fixed total water usage in gallons per capita per day: 300
Answer the Following Questions: 
24. Between the worst- and moderate-case scenarios, what is the difference in water use by the year 2030?  
25. Which group accounts for the majority of this increase? 

26.  If a farm is replaced with a new subdivision, which do you think would use more water and why (see http://www.geomorphish.com/gph_111/water_p/ag_1.doc)? 
27. Commercial uses also increase by 2030, how does this affect the city (see http://www.geomorphish.com/gph_111/water_p/ind_3.doc; http://www.geomorphish.com/gph_111/water_p/ind_1.doc)? 
28. What is the primary source of water for the city of Phoenix in the moderate-case scenario? 
29. What is the primary source of water in the worst-case scenario? 
30. How much groundwater would be pumped from the ground in 2027 in both the worst- and moderate-case scenarios?  
31. By 2030, what is the difference in the cumulative groundwater deficit between the worst- and moderate-case scenarios (look at the “change in groundwater supply graph”)?  
32. In the worst-case scenario, do you think the city should start rationing water?  In the moderate-case scenario?
33. What if in the worst-case scenario, things got worse?  What if liners along several landfills failed in the same couple of years around 2025 and drastically contaminated the groundwater aquifer?  Now groundwater could only be used sustainably.  In Scenario 1 under Water Shortage Policy, change the Water Policy to “No Groundwater Overdraft”, what happens? (see Fig. 2 below) 
34. That looks pretty bad… What if instead we could use 1 million acre feet of groundwater a year?  Now, under Water Shortage Policy, change the Water Policy from “No Groundwater Overdraft” to “Fix Residential GPCD”.  Alter the “Fixed total water usage in gallons per capita per day” to see how much water conservation is needed to stabilize groundwater use to about 1 million acre feet of ground water a year.  How much less would “Fixed total water usage in gallons per capita per day” have to be compared to the moderate case scenario?
35. What is your #1 concern associated with Phoenix's water resources?
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Figure 2. The “Worst” case scenario on the right shows what would happen if Phoenix’s groundwater supply was suddenly comprised from pollution or overuse.

