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Open Water Foundation
Social enterprise 501(c)3 nonprofit focusing on developing 
open source software tools to help make better decisions 
about water resources.  Water is a public resource, and water 
data and software tools should also be public.

openwaterfoundation.org
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The Unexamined Life

“The unexamined life is not worth living” – Socrates

According to Wikipedia: “…uttered by Socrates at his trial 
for impiety and corrupting youth, for which he was 
subsequently sentenced to death”

https://en.wikipedia.org/wiki/The_unexamined_life_is_not_worth_living
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Water as a Human Right
On 28 July 2010, through Resolution 64/292, the United Nations General 

Assembly explicitly recognized the human right to water and sanitation and 

acknowledged that clean drinking water and sanitation are essential to the 

realisation of all human rights. The Resolution calls upon States and international 

organisations to provide financial resources, help capacity-building and technology 

transfer to help countries, in particular developing countries, to provide safe, clean, 

accessible and affordable drinking water and sanitation for all.

http://www.un.org/waterforlifedecade/human_right_to_water.shtml

http://www.un.org/es/comun/docs/?symbol=A/RES/64/292&lang=E
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Water as a Public Resource

Article 16
Mining and Irrigation

IRRIGATION
Section 5. Water of streams public property. The water of 
every natural stream, not heretofore appropriated, within 
the state of Colorado, is hereby declared to be the 
property of the public, and the same is dedicated to the 
use of the people of the state, subject to appropriation as 
hereinafter provided.

http://law.justia.com/constitution/colorado/cnart16.html
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Water as a Public Resource
Section 6. Diverting unappropriated water � priority 
preferred uses. The right to divert the unappropriated 
waters of any natural stream to beneficial uses shall never 
be denied. Priority of appropriation shall give the better 
right as between those using the water for the same 
purpose; but when the waters of any natural stream are 
not sufficient for the service of all those desiring the use of 
the same, those using the water for domestic purposes 
shall have the preference over those claiming for any other 
purpose, and those using the water for agricultural 
purposes shall have preference over those using the same 
for manufacturing purposes.

http://law.justia.com/constitution/colorado/cnart16.html
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Some Recent Events:  Flint Michigan

After Water Fiasco, Trust of Officials Is in Short Supply in Flint
https://www.nytimes.com/2016/10/09/us/after-water-fiasco-trust-of-officials-is-in-short-supply-in-flint.html

http://edgeeffects.net/flint-water-crisis/

Chemical testing could have 

predicted Flint's water crisis
http://www.freep.com/story/news/local/michigan/2015/10/10/mi
ssed-opportunities-flint-water-crisis/73688428/



8open water

California Groundwater Pumping

https://www.jpl.nasa.gov/spaceimages/details.php?id=pia18816

Gravity Recovery and Climate Experiment

https://water.usgs.gov/edu/earthgwlandsubside.html
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Fluoridation

http://www.fcgov.com/utilities/what-we-do/water/water-treatment/treated-drinking-water/drinking-water-fluoridation
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Climate Change Impacts

http://projects.openwaterfoundation.org/owf-proj-co-cwcb-2016-snodas/prototype
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Algal Blooms

http://kdvr.com/2016/09/28/loveland-water-
supply-affected-by-algae-bloom/
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Planning Example

Sometimes the data 

speaks for itself
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Telling Your Story with Data

“There are two goals 

when presenting data:  

convey your story and 

establish credibility.”

-Edward Tufte

https://en.wikipedia.org/wiki/Edward_Tufte
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Shared Experience

https://en.wikipedia.org/wiki/Dust_Bowl, Photo Arthur Rothstein

http://lenscratch.com/2015/01/ben-marcin-out-west/

https://en.wikipedia.org/wiki/Dust_Bowl
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We Have Met the Enemy and He is PowerPoint

http://www.nytimes.com/2010/04/27/world/27powerpoint.html

PowerPoint diagram to display the complexity of the American strategy in Afghanistan



16open water

Make the Complicated…Simple

“Making the simple 

complicated is 

commonplace.

Making the 

complicated simple, 

awesomely simple, 

that’s creativity”

-Charles Mingus
https://en.wikiquote.org/wiki/Charles_Mingus
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Open Data Definition

• Accessible to all – the data becomes accessible 

outside of the organization that generated or 

collected it

• Machine-readable – data must be usable, which 

means it must be made available in formats that are 

easily used by third-party applications

• Free – zero or low costs for data access and 

openness

• Unrestricted rights to use – data that is 

unencumbered by contractual or other restrictions 

leads to the maximum potential of innovation
- “Generating Economic Value through Open Data” in “Beyond Transparency”
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Democratization of Data: Google Traffic Map
Red=bad, orange=a little bad, green=OK, but need to understand context of “bad”

So how does Google do it?  Smart phone crowdsourced data.  Resolution to ~300 feet?.

People are now familiar with these types of products.

Can stream conditions be similarly visualized?
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A Classic Data Visualization

https://en.wikipedia.org/wiki/Charles_Joseph_Minard
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Data Visualization

(1854) London Cholera outbreak (1858) Where does Paris get its beef?
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data.colorado.gov

http://www.edwardtufte.com/bboard/q-and-a-fetch-msg?msg_id=0002N4
“dataset” = often a table or map layer
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opencolorado.org
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Use Annotations for Context

Annotations go a 

long way towards 

providing context
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Analytics Example

“raster graph” or 

“heat map”
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Analytics Example
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Analytics Example
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Water is on the West, People on the East

http://www.nytimes.com/2010/04/27/world/27powerpoint.html



Water Use: Municipal Providers
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County Population Change
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Irrigated Agriculture Dry Up

1956 1976

1987 2010
Open Water Foundation
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The Most Common Jobs in Each State

1978 1990

2000 2014

http://apps.npr.org/dailygraphics/graphics/hist-job-map-90/child.html
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Virtual Water / Water Footprint
http://virtualwater.eu/

waterfootprint.org

http://pacinst.org/wp-

content/uploads/2013/02/ca_ftprint_full_report3.pdf

Why beef is the new SUV
http://www.cnn.com/2015/09/29/opinions/sutter-beef-suv-

cliamte-two-degrees/
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Colorado Water Economy

http://www.denverwater.org/docs/assets/4bea7503-0237-e833-64a3f4c3447f588c/frwc_econ_report.pdf

“Water and 

the Colorado 

Economy”, 

Front Range 

Water Council, 

2009
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What We Need (IMHO)

• Systems thinkers
• Hackers (not crackers) that can do more than write 

code
• Communicators
• People and organizations that deal with the difficult 

problems
• Risk takers with a vision of positive impact
• Leaders that do the right things and do things right
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Diffusion of Innovation

http://www.datameer.com/blog/big-data-analytics-perspectives/big-data-crossing-the-chasm-in-2013.html

http://en.wikipedia.org/wiki/Crossing_the_Chasm

Crossing the Chasm (Geoffrey Moore)

Early Adopters
Idea!

Sell it

Prototype/Test it

Scale it

Use it / Support it

Evolve it / Start over

• Plan

• Do

• Check

• Act

Benefit from it
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Questions

How important is transparency?

What limits should there be to transparency?
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Questions

With the prevalence of technologies in our lives…

Should we be less knowledgeable about tech/STEM 
because our work is done for us?

Should we more knowledgeable about tech/STEM because 
technologies and science are the tools for the work we do?
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Questions

What is the role of ethics in science?  politics?

Should our elected officials let scientists do their work 
independently or influence science through politics?

What should scientists do to ensure that science is valued 
and utilized?  Should they advocate more?

What role do technologies and technologists play?
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Questions

As students, what impact can you have?

What is holding you back?

What questions do you have about your future options?
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Share It
The content of this presentation is licensed under the 
Creative Commons Attribution NonCommercial License:

http://creativecommons.org/licenses/by-nc/4.0

openwaterfoundation.org


