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EXECUTIVE SUMMARY  

A Northern California utility requested an analysis on the volume of water used for outdoor irrigation within their service 

territory from July 1st, 2017 through June 30th, 2018. WaterSmart used its proprietary Irrigation Detection Algorithm (IDA), 

and hourly consumption data, to provide a daily volume of irrigation for each customer. The analysis also provides a rollup by 

Sewer Meter Basin and disaggregates within the Basin based on sewer meter type (Floribunda, Newhall, or Unmetered). 

WaterSmart utilized an irrigation volume model that is based on annual consumption and property details to compare 

results from this model to the hourly based model that looks to detect timed irrigation only. All data files are accessible via 

the shared box.com folder between WaterSmart and the utility and the process is replicable if the utility wishes to continue 

with the analysis on an annual basis.  

 

Findings 

Approximately 800 MG were consumed from July 1st, 2017 – June 30th, 2018. Of that consumption, 441 MG (55%) were used 

for outdoor irrigation on timed systems. In the peak summer months, 63% of consumption was used for timed irrigation 

systems. Using the more holistic account level model, 537 MG (67%) can be attributed to outdoor consumption. Total 

Consumption and Irrigation for all of the utility is shown below. As expected this follows a typical pattern for seasonal 

consumption. Interesting to note the uptick in consumption in Feb 2018, as below average rainfall (0.39 in) likely dictated 

increased use of irrigation systems. 
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PROCESS AND DELIVERABLES  

WaterSmart’s Data Science, Engineering and Customer Success teams worked directly with the utility’s teams to finalize the 

scope of the project and create the proper aggregations. The WaterSmart List Builder tool was effective in facilitating the 

grouping by Basin/Meter type as the utility was able to load one GIS file for each region and meter type. A preliminary 

meeting was held in October 2018 to show findings and scope the final deliverable format. The remaining timeline was spent 

mostly getting the group selection correct (matching the GIS files for the basin and meter types). There was a bit of trial and 

error in this process, but this is to be expected when trying to do mapping from Lat/Long to address for complex GIS shape 

files. For subsequent years this should not be a roadblock as both groups found a format which will work with the GIS list 

builder in the WaterSmart Dashboard. One shape file per group is the preferred format. 

 

The aggregation work was conducted primarily in MySQL and Python. WaterSmart’s Data Science team has created a python 

script to pull data for a number of accounts in the utility and aggregate that data from hourly to daily for irrigation and total 

consumption. This script can also take inputs for any number of named Lists, which are used to aggregate the data into 

separate csv files. Creating a reproducible process for this analysis was also a major goal in order to easily facilitate reporting 

for future years. 

 

Data Files 

12 files have been generated through the analysis. 2 files for each region/metering district. One file is the daily summary for 

every account in that group, the other is a monthly rollup by account (a summary to simplify any calculations at that 

granularity). The file ‘utility_irrigation_totals_compare.csv’ has an account level summary of the IDA compared to the billing 

period style outdoor use disaggregation that generates the end-use disaggregation ‘Pie Chart’ on the customer details page. 

The last file: ‘UtilityIrrigationAnalysisSummary.xlsx’ has each group’s monthly data summarized and displayed on a single 

sheet. 
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IRRIGATION DETECTION TECHNIQUES AND VALIDATION  

WaterSmart has 2 methods of detecting outdoor use and irrigation for a given account. One utilizes hourly data and the 

other uses account level details and billing period consumption. 

 

Hourly Irrigation Detection Algorithm (IDA) 
WaterSmart’s irrigation algorithm applies to advanced metering infrastructure (hereafter AMI) hourly data, and leverages 

each individual household’s recent historical water usage to generate an irrigation score for a particular hour.  

 

The irrigation algorithm analyzes every hourly observation for a household and looks back as well as forward to compare it to 

pre-set intervals to detect similar hourly water usage. Figure 1 shows how we compare a household’s hourly water usage to 

hours before and after it in time. The model looks both backwards and forwards 2, 3, 7, and 14 days. It also looks at two-hour 

windows to detect irrigation that starts in one hour and ends in the next one. With these intervals, it seeks to capture weekly 

and daily patterns. If hourly water usage in those intervals falls within a certain range, the model gives that household a ‘hit’ 

for that particular hour. Summing up hits is the basis of our irrigation score is used to flag events as irrigation or not. This 

model is applied to each hour of data that comes through the WaterSmart system and then can be used for aggregation 

across any timescale or account grouping. 

 

Figure 1 
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Billing Period Disaggregation Model 
WaterSmart uses multiple sources of data to indicate which accounts are irrigators. Any account that is in the Irrigation-only 

or Irrigation-only (recycled) meter classes is marked as an irrigator. For Single Family Residential accounts (SFR), WaterSmart 

flags any accounts with one of the following characteristics as an irrigator: 

1. The customer has told us they irrigate. The customer has indicated in their survey or Customer Profile that they 

water their yard. 

2. The customer uses significantly more water during the irrigation season. The customer’s consumption for the 

most recent summer and most recent winter are both greater than zero and the summer use exceeds the winter 

use by a large enough percentage to indicate summer irrigation. 

3. The customer’s consumption suggests year-round irrigation. The customer’s consumption in the most recent 

reading period is greater than zero and is significantly greater than what is typically used indoors for the number of 

occupants. The number of occupants may be an estimate if the customer has not supplied this information. 

 

Once an account has been flagged as an irrigator, the disaggregation model can estimate which portion of that use is 

attributable to irrigation and outdoor use versus the portion used indoors. This annual number was used to validate the IDA 

model and provided in the data export. Approximately 84% of the utility’s customers have timed irrigation. 

 

Validation 

The IDA model performs fairly well when compared to the Annual consumption and occupant-based model. Overall the IDA 

model measured irrigation as 441 MG, whereas the annual model calculated it as 537 MG. It is likely that the real amount of 

outdoor irrigation in the utility’s area is somewhere between those two values. The IDA model only detects timed irrigation, 

so it will miss one off instances of water use outdoors (hose and/or hand watering). The annual model is more generous 

when considering outdoor consumption, but depends on deemed values for water use by occupant and broader trends by 

billing period.  

 

The groupings by sewer basin and meter type produced fairly similar results when looking at monthly patterns. In general, 

irrigation percentages peak around 62-64% of total consumption in the summer irrigation months. All groupings are fairly 

responsive to weather patterns and turn irrigation systems down considerably in the winter months. Overall consumption 

peaked at 115 MG in July 2017 and was only 26 MG in January 2018. Essentially a 4:1 ratio of summer to winter 

consumption.  
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