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This talk is about eco-feedback displays 

for water usage in the home  









persuasive technology 

personal informatics 

quantified self 

This talk is about eco-feedback displays 

for water usage in the home  

This talk is also about the design process for eco-feedback visualizations  



But first, a quick primer on water  



of  the earthõs surface is covered by water  

two-thirds  



Ocean 
96.5% 

Polar Ice 
1.7% 

Brackish 
1% Drinkable 

Water 
0.8% 

[Glennon, Unquenchable: Americaõs water crisis and what to do about it, 2009; Gleick,World Policy Journal, 2009] 



The amount of water on earth is not changing 

but its location , quality  and 

amount per person  is changing 



The amount of water on earth is not changing 

but its location , quality  and 

amount per person  is changing 



precipitation patterns glacial and ice snowpack surface water availability 

[Gleick, World Policy Journal, 2009] 

changing  As the             ôs climate changesê 



per-capita water availability is 

As populations grow 



water availability disproportionately felt in 

urban environments  

[Barlow, 2007] 



This places an enormous strain on 

drinkable water supplies  

[Inman and Jeffery, 2006; Gleick et al., 2008 Vairavmoorthy, 2006] 



growing 
demand 
in 2010, water consumption rose 

to 938 billion gallons in beijing 

water supply = 576 billion gallons  

[Guardian, Dec 2010] 



òchina melting snow to meet  

  freshwater demandó 

[Guardian, Dec 2010] 



lake mead expected to 

drop below intake 

pipes in next five years 

[Bloomberg News, Feb 2009] 





water utilities  
governments  
sh i f t  f o c u s 



This is an area where HCI researchers and designers can help 



eco-feedback 
sensing and visualizing behavior to reduce environmental impact 



[Erickson et al., CHI 2012] 

Dubuque Water Portal:  



10,230 

gallons 



10,230 

gallons 
Outdoor 
3,212 gals 

Toilets 
1,872 gals 

Laundry 
1,524 gals 

Showers 
1176 gals 

Faucets 
1105 gals 

Dishwasher 
102 gals 

Other 
1248 gals 



waterbot 

[Arroyo et al., CHI 2005] 



showme 

[Kappel & Grechenig, Persuasive 2009] 



[Arroyo et al., CHI2005] 

upstream 

upstream 

[Kuznetsov & Paulos, CHI 2010] 



waitek  shower monitor 

http://www.waitek.co.nz/ 



Point-of -Consumption  Eco-Feedback Displays 

sensing and feedback 

unit co-located at fixture 

provides real-time 

feedback on water usage 





Point-of-consumption feedback is the 

prevailing method for providing water 

usage feedback at the fixture -level 



Showers and faucets account 

for ~22% of water use in the 

average North American home 

[Vickers, 2001] 



 

[Teague Labs, Arduino Water Meter, http://labs.teague.com/?p=722] 

direct  sensing 



toilet 
78.4 gallons 

bath 
6.5 gallons 

bathroom sink 1 
4.2 gallons 

bathroom sink 2 
0.8 gallons 

shower 
62.4 gallons 

direct  sensing 



toilet 
78.4 gallons 

bath 
6.5 gallons 

bathroom sink 2 
0.8 gallons 

shower 
62.4 gallons 

shower 
52.4 gallons 

bath 
6.5 gallons 

bathroom sink 1 
3.2 gallons 

bathroom sink 1 
4.2 gallons 

bathroom sink 2 
2.4 gallons 

direct  sensing 



toilet 
78.4 gallons 

bath 
6.5 gallons 

bathroom sink 2 
0.8 gallons 

shower 
62.4 gallons 

shower 
52.4 gallons 

bath 
6.5 gallons 

bathroom sink 1 
3.2 gallons 

bathroom sink 1 
4.2 gallons 

bathroom sink 2 
2.4 gallons 

indirect  sensing 

[HydroSense, UbiComp 2009] 



A single sensor infers fixture-level 

usage for the entire home 

[HydroSense, UbiComp 2009] 



Emerging Water Sensing Disaggregation  Methods 


