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Urban Irrigation Demand Analysis: City of Roseville  

 To aid the drought management and to better utilize available water supplies, remote 

sensing technology has been used to estimate the demand for urban irrigation of landscaped 

lawns, including residential, golf courses, parks, and schools in West Roseville. Using high 

resolution airborne imagery of the City of Roseville, landscaped lawns were identified and 

quantified by excluding impermeable areas such as buildings, parking lots, streets and any paved 

areas. Natural habitat areas and open space areas such as green belts and barren land that do not 

require irrigation have also been excluded in this analysis. Therefore, the purpose of the Urban 

Irrigation Demand Analysis is to estimate how many square meters or square feet of lawn require 

irrigation in a section of West Roseville to better plan responsible usage of available water 

supply. In addition, this analysis may aid in understanding how much water can be saved if 

residents or golf course owners decide to have artificial lawns instead of irrigated lawns.  

 The first step was to acquire the necessary data to run this analysis. Several remotely 

sensed images including satellite and airborne images were considered for this project. However, 

since this analysis is focusing on the healthy green vegetation, National Agriculture Imagery 

Program (NAIP), which acquires aerial imagery during the agricultural growing seasons in the 

United States, was considered to be the best option. This NAIP image was taken in 2009 in the 

summer and includes four bands, Red, Green, Blue, and Near Infrared. Using Cal Atlas, these 

images were easy to locate and download.  
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 Once the imagery was acquired, I performed an image subset using a rectangular graphic 

to focus in on my study area. Then, using Image Analysis, a Normalized Difference Vegetation 

Index (NDVI) was conducted to pick out the healthy green vegetation. Residential lawns and 
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golf course lawns were picked up by the sensor and reflected higher, therefore were displaying 

light or white. Default symbology was utilized to show the NDVI results in 5 classes as shown 

below, with the lightest section starting at pixel value 111.  However, the oak trees in the open 

space were also being picked up and identified as healthy green vegetation which created a 

problem. Oaks are green year round, and they do not require irrigation as golf courses or 

residential lawns do. Therefore, multiple processes were used to help exclude the oak trees and 

other bushes which were located in the open space.  
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 First, using the Identify Tool, pixel values of lawns were picked out and were determined 

that a majority of them had a minimum value of 115. This number seemed to be a good 

minimum pixel value to have as an indicator of lawn. Therefore, the last class in the NDVI was 

changed with a starting range of 115, and in order to make the lawns more visible, a bright green 

color was assigned to this class to show the irrigated lawns picked up by the sensor. In addition, 

the classification was manually adjusted to show a good range of pixel differences in the 

classified image.  
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The second step was to run a supervised classification to classify land cover types into 15 

spectral signatures. Classes were created for dead grass, open space, urban, oaks, and lawns.  The 

training signatures were taken on the NDVI image, while referencing the true color image.  

Using the original true color image and the NDVI image, a composite image was created to run 

further analysis. This resulted in a 5 band image.  
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Then, using the Spectral Signature Files, a Maximum Liklihood was created on the 

Composite Image. Since we are only interested in the irrigated lawns, the image was reclassified 

from 15 categories to 2 categories: lawns and everything else.  
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 At this point, the majority of the oaks were not included in the irrigated lawns analysis, 

however we were still getting some trees within the result area. Therefore, a shapefile for open 

space was obtained from the City of Roseville. As you can see, all the open space areas were not 

exactly included in the shapefile, however it was the best we can get to exclude those non 

irrigated areas for this analysis.  

 

 The open space shapefile was for the whole City of Roseville, therefore a clip was 

conducted to include the open space areas in the study area. Then, the Extract by Mask tool was 

used to clip the raster image to the shapefile. Then, the resulting raster image was left with the 

open space shapefile extracted from the raster.  
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 Lessons learned during the process were that it would have been easier to locate the open 

space layer in the beginning, so that the oak trees would be extracted before conducting the 

Supervised Classification. Also, it was interesting to see how certain places that seem to be 

lawns are not - either they are artificial turf, or a colored lake or other area.  

 The final step in the analysis is to approximate how many irrigated laws there are in the 

study area and how much water usage occurs within this area. The final raster image was able to 

provide us the number of pixels there were in the irrigated lawn. The result was 1,534,757 M2 , in 

square feet that is 16,519,986 ft2 .  A residential parcel shapefile was added in order to estimate 

how many households there are within the study area. It was determined that approximately 

8,000 residential households were in this study area.   Then, using the formula provided by the 

City of Roseville for the Landscape Water Use Calculation, an estimated water savings was 

conducted. The evapotranspiration unit, (how much water is evaporated from a given area in a 

year) is 52.2" a year for the City of Roseville, this was used to calculate how much water 

evaporates in this area. Since we are evaluating irrigation demand, average household water 
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usage is inappropriate for this calculation, however the evapotranspiration unit is a more accurate 

measure of how much water is evaporated for irrigated lawn.  

 

 Finally, using the Maximum Applied Water Allowance formula, if the study area 

irrigated lawns were reduced by 25%, there would be approximately 93.5 million gallons of 
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water per year savings. In other words, that is enough water to provide general household water 

usage for 986 households for one year, considering the typical household uses approximately 260 

gallons of water every day.  

 In conclusion, these results identify areas that require irrigation and therefore show the 

concentration of urban irrigation water demand for landscaped lawns. This information can be 

useful for drought management effort to show the current distribution of irrigated lawn areas in 

urban West Roseville and possibly aid in policy making for water conservation or rebate 

programs for artificial lawn options.  
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