Water Sustainability in Cities
Unit 4 - Urban Landscaping
Activity 4.2, Option 2 – Landscape Design Activity – Student Worksheet

Activity 4.2 – Landscape Design and Water Use Estimation
Introduction
Outdoor landscape watering can comprise a substantial amount of the water used in urban areas, and as summer droughts become more frequent and as urban populations and related water demand increase, more efficient landscape watering practices become essential to sustainable use of water in urban areas. The amount of water used in urban areas for outdoor watering of landscape plants varies depending on the climate. Estimates of the amount of urban landscape water use vary from 9% for Atlanta, GA, to 48% in Salt Lake City, UT (Kjelgren et al. 2000) of total urban water use. The percentage of water used for residential landscapes is even higher. In residential areas, landscape water use averages 40 to 70% of residential water use in the United States (St. Hilaire et al. 2008).  
[bookmark: _GoBack]Cool-season turf grass, such as Kentucky blue grass or some fescues, is major component of residential landscaping and is generally a large consumer of landscape irrigation water. Water-efficient landscape practices recommend wise use of turf grass in landscaping and use of efficient irrigation strategies in watering grass areas. Turf grass has some advantages in that it can withstand the stresses of traffic and mowing and it can mitigate high temperatures, noise and dust. Turf is useful in areas that receive high traffic and in recreational areas. Also, many people find turf aesthetically pleasing. 
One of the strategies to reduce urban landscape water use is to replace unnecessary turf grass with landscape plants that are adapted to the climate and can survive on the available precipitation in the region. These plants are referred to as xeric, climate-adapted or climate-friendly, and usually need little or no supplemental irrigation to survive. While climate-adapted landscape plants can survive on the natural rainfall, many xeric plants will flourish with more water. As a result, homeowners and landscapers can be lured into watering more to produce more lush vegetation, so educating homeowners about irrigation techniques and management strategies is integral to successful water-efficient landscaping.
For this exercise, we will assume that the xeric, climate-adapted or drought-tolerant species are watered in an efficient manner using drip irrigation systems, which apply water at the base of the plant, and that evaporation from soil moisture is negligible. It should be noted that turf grass is often over-watered, and that it can be used in a water-wise or xeric landscapes, either in small areas, or by using certain species and varieties that have lower water requirements.
Goal
The goal of this exercise is to compute the irrigation water needed to supply the landscaped area of the building landscape shown in Figure 1. You will calculate the amount of water required for irrigation during the 2013 growing season (May–Sept) for the existing landscape. Then you will estimate the amount of water for irrigation of a landscape design that contains some water-efficient vegetation. Work in teams of three, but each student needs to create his or her own spreadsheet tool to show by the end of class that can be used throughout the semester.
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Figure 1 – Image of property for landscape irrigation demand exercise.

Part 1 – Existing landscape irrigation calculation
In this section you will compute the irrigation needs for the existing land cover characteristics at monthly intervals. Perform your calculations with your own downloaded data in a spreadsheet, or use the table in the student worksheet. 

1. Compute the area (ft2) of the landscaped area.
2. Download weather data (Evapotranspiration (ET) and precipitation in particular) from: https://climate.usurf.usu.edu/agweather.php
3. Use spreadsheet for the following calculations:
a. Compute the ETL (inches) for assuming a plant factor (PF) computed using the area-weighted average (assuming well-watered and maintained in optimum condition). The ETL is the amount of water that the landscape will transpire. Use the ETO for each week that you downloaded above.
ETL = (ETO x PF) 
b. Determine the amount of irrigation (inches) necessary for each month. Subtract the measured precipitation from the landscape ET and apply a 70% irrigation efficiency factor (this accounts for the fact that not all of the irrigation water applied is used by the plant).
Irrigation = (ETL – P) / 0.7
c. Calculate the monthly irrigation needs in gallons (inches of water applied over the backyard), and the total volume of water applied to the yard over the entire growing season.

Part 2 – Estimate water demand for a water-efficient landscape
Repeat Part 1 except modify the landscape characteristics according to your design that achieves a goal of reducing water demand. How much water did you save? How much value is associated with the water saved?
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