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See chapter 4 and appendix 7 for more integrated sun- and shade-harvesting tools
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⚐1. For more SUN information, see chapters 2 & 4 and appendices 5 & 7

⚐2. For more CLIMATE information, see the introduction, chapters 1, 2, & 4, and appendix 5 of Rainwater Harvesting for
        Drylands and Beyond (RWHDB), Volume 1, 2nd Edition 

⚐3. For more WIND information, see chapters 2 & 4 and appendices 5 & 9

⚐4. For more WATER information, see the introduction, chapters 1–4, and appendices 1–5

⚐5. For more WATERGY information, see chapters 2 & 4 and appendix 9

⚐6. For more TOTEM SPECIES information: the ethics, principles, and strategies throughout RWHDB help us shift from a negative
        to a positive impact on these species and their habitats and ecosystems, on which our quality of life also depends.

     (AMAs), and mandated that they attain safe yield, on an AMA-wide basis, by the year 2025. Safe yield, according to the 2010 
     Arizona Department of Water Resources DRAFT Demand and Supply Assessment of the Tucson Active Management Area, “is a
     balance between the amount of groundwater pumped from the AMA annually, and the amount of water naturally or artificially 
     recharged. Groundwater withdrawals in excess of natural and artificial recharge lead to an overdraft of the groundwater.” 
     All projections from the Assessment predict the Tucson AMA will not attain safe yield by 2025. 

f. City proper
g. Depths to groundwater vary widely in Tucson Basin wells. This Tucson Water well (Local ID D-14-13 13CBC) is very close to
     downtown Tucson, the Santa Cruz River, and their histories. It is within 600 yards (547 m) of a hand-dug well on South
     Main Street (near El Tiradito or the Wishing Shrine) from which in the 1870s Adam Sanders and Joseph Phy obtained water
     to sell at 5¢ per bucket. According to “The Lessening Stream: An Environmental History of the Santa Cruz,” by Michael F. Logan
    "The two entrepreneurs filled an iron tank on a wagon from their well and traveled daily through town selling water. Within

     When the mains were first opened in September 1882, an almost immediate decline in the water table downstream resulted.”
h. Due to rapidly depleting groundwater tables and associated surface water in areas of Arizona with a heavy reliance on mined 
     groundwater, the 1980 Groundwater Management Code identified and designated five such areas as Active Management Areas 

     noontime shadow of the year). The ratio is 1 : x, where x = 1 ÷ tangent (90 - (latitude + 23.44)).
c. Azimuth is the angle formed between a reference direction (here, due south) to the point on the horizon directly below a given object.
     Solar noon is the time on any day when the sun's azimuth is 0º. The 9 am & 3 pm winter-solstice azimuth indicates the
     sun's deviation, in degrees, east/west of due south at those times (–/+ 3 hours from solar noon) on December 21.
d. An evaporation pan holds water whose depth is measured daily as water evaporates. These data allow us to determine evaporation rates

FOR MORE INFORMATION & HOW TO APPLY IT

TUCSON PLACE-ASSESSMENT NOTES
a. The solar-noon altitude angle (a.k.a., solar-noon elevation angle) refers to the number of degrees the sun is located above the
     equator-facing horizon at solar noon on the given date. In the northern hemisphere, the equator-facing horizon is to the south.

     25 years municipal water use in Tucson would progress from well water sold by the bucket, to a piped supply tapping the aquifer.

i. Groundwater levels are rising in some parts of the Tucson Active Management Area (AMA) due to reduced groundwater pumping 
     in those areas where purchased CAP water (Colorado River water imported 300+ miles (483+ km) via the Central Arizona Project 
     canal and its pumping stations) is replacing groundwater use or artificially recharging groundwater. Groundwater pumping can also 
     be reduced with the on-site harvest of free on-site waters as advocated in this book. In addition, energy conservation and 
     renewable on-site power production can reduce groundwater pumping associated with thermoelectric-energy production.
     See appendix 9 to compare costs of our water and energy options.

CREDITS: Brad Lancaster, Resource concept, content oversight, research  |  Megan Hartman, Resource creation, research

     2/6/2012

     In the southern hemisphere, the equator-facing horizon is to the north.
b. The solar-noon winter-solstice shadow ratio is the object's height : length of object's shadow cast on December 21 at noon (the longest 

     at a given location. Compare average rainfall (water gain) to potential water loss via evaporation by looking up pan-evaporation rates for
     your area. If pan-evaporation rates exceed rainfall rates, you are in a dryland environment, where evaporation-reducing strategies such
     as mulch, windbreaks, shading, and covered water storage are very important.      
e. Calculated in situ w/ average rainfall, area, & population

6. Prevailing Winds, Arizona (Source: Kansas State University), ftp-fc.sc.egov.usda.gov/AZ/NRI/prevailing_winds.pdf, accessed

     station #028815, the airport station's data are more current (through 2016); the two stations' averages do not substantially differ.
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     harvest of on-site waters advocated by this book.
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