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Water Demand Management
Monthly water consumption measurements are the most widely 
available source for utilities to assess demand, which can be used to:

We represent water 
demand data graphically 
and identify outdoor 
consumption

Correlation analysis 
between average water 
demand and predictor 
variables

Pairwise Correlation Analysis

• 0 = No correlation

• 1 = Highest direct 
correlation

• -1 = Highest inverse 
correlation

Identifying High 
Consumers

• High-threshold value = 
5x mean demand

• 1-3 high consumers 
each year
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Chicagoland suburb
• 40,000 residents
• 159 commercial and 

residential accounts
• Water consumption data 

from January 2016 – 
December 2020

Consumers show typical 
patterns of high consumption 
in Summer/Fall and lower 
consumption in Winter/Spring

Identifying Outdoor Monthly Consumption

Ordinary Least Square 
(OLS) Regression Model:

Metrics: R2 and RMSE

1. Data 
transformation

2. Linear regression

• Mean minimum months approach

• Average of 3 lowest monthly water 
records represents indoor water 
consumption

Min Month 
Consumption

Total monthly 
water 

consumption

Outdoor 
Consumption

Specific 
Objectives

To develop a model to represent monthly water 
demand using billing records and census data.

• To identify outdoor consumption and high 
consumers

• To assess the correlation between 
water demand and exogenous predictors

• Explore water demand patterns in monthly and seasonal periods
• Pinpoint high consumers to target for conservation strategies

Objective

Water system Consumption Billing records

• Max Consumption: June to September 

• Identifying high consumers can help 
water utilities pinpoint customers for 
focused conservation strategies

• Main Predictors: building area and 
building age

• Model can be enhanced by including 
more household characteristics as 
predictors

Correlation 
Coefficient

Total Data 
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Means of x and y Demand
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Variable (1 to n)

Number of 
predictors

R2= 0.84
RMSE = 368
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