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7. Number of Consecutive Days Precipitation < 0.01, Bozeman Montana State University; scacis.rcc-acis.org, accessed 8/25/2022
8. QuickFacts: Bozeman city, Montana; United States, www.census.gov/quickfacts, accessed 8/25/2022
9. Total Water Demand (GPCD) 2021, bozemanclimateplan.clearpointstrategy.com/regenerative-greenspace-food-systems-and-

     Note: Groundwater pumping can 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 the costs of our water and energy options.
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     natural-environment/build-on-the-success-of-water-conservation-education-and-incentives, accessed 8/25/2022

6. Average Pan Evaporation Data by State, Montana, Bozeman Montana St Univ; wrcc.dri.edu/Climate/comp_tables.php,

10. Groundwater levels for the nation, nwis.waterdata.usgs.gov/nwis/gwlevels, accessed 8/25/2022
11.

     data and periods of record, and which are at this time the only three actively monitored USGS wells in Bozeman.

12. 
13. 

BOZEMAN PLACE-ASSESSMENT REFERENCES

3. Bozeman Montana State University (station #241044), wrcc.dri.edu/my, accessed 8/25/2022
4. Custom Wind Rose Plots (8-bin), Bozeman Gallatin Field Airport (1948–2022), mesonet.agron.iastate.edu, accessed 8/25/2022

1. Rainwater Harvesting for Drylands & Beyond, Vol 1, or esrl.noaa.gov/gmd/grad/solcalc, accessed 8/25/2022
2. RWHDB Vol 1, or Mar 21 = 90–latitude, Jun 21 = 90–(latitude–23.44), Sep 21 = 90–latitude, Dec 21 = 90–(latitude+23.44)

    accessed 8/25/2022

     In the southern hemisphere, the equator-facing horizon is to the north.
b. The winter-solstice shadow ratio is the object's height :  length of object's shadow cast on December 21 at a given time of day. 

     evaporation rates at a given location. Compare average precipitation (water gain) to potential water loss via evaporation by
     checking pan-evaporation rates for your area. If pan-evaporation rates exceed precipitation rates, you are in a dryland
     environment, where evaporation-reducing strategies such as mulch, windbreaks, shading, and covered water storage are      

e. Calculated in situ w/ average precipitation, area, & population

     The solar-noon winter-solstice shadow 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 10 am & 2 pm winter-solstice azimuth indicates the
     sun's deviation, in degrees, east/west of due south at those times (–/+ 2 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

5. Record Wind Speed, Bozeman, MT. Almanac: Historical Climate, myforecast.com, accessed 8/25/2022 

     The shadow cast at solar noon on the winter solstice is the longest noontime shadow of the year. 

i. 

FOR MORE INFORMATION & HOW TO APPLY IT

BOZEMAN 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.

⚐ 1. For more SUN information, see chapters 2 & 4 and appendices 5 & 7 of Rainwater Harvesting for Drylands and Beyond 

⚐ 2. For more CLIMATE information, see the introduction; chapters 1, 2, & 4; and appendix 5

(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.

h. 

     very important. 

f. City proper
g. USGS Well ID # 454043110005101 02S06E08BDCD01 BZN-03, located at latitude  45°40'43.1", longitude 111°00'51.3".
     Given readings were taken August 10, 2005, and August 8, 2022. This is one of three closely clustered wells with very similar  


