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Steve Malers

Grew up in La Junta

Graduated from CSU (Civil Engineering)

Founder, CEO, CTO, Open Water Foundation (2013)
Co-founder, CTO, TriLynx Systems (2015)

Water Education Colorado Water Leader (2014)
Fort Collins Water Board (2011-2020)
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Open Water Foundation

Nonprofit social enterprise focusing on developing open source software and open
data solutions to help make better decisions about water resources. Water is a
public resource, and water data and software tools should also be public.
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openwaterfoundation.org




Goals of Presentation

* Provide examples of data and their sources.

* Highlight the importance of context, including temporal and
spatial context and “annotations”.

* Provide examples of information products.

 Emphasize the value of interoperability, automation,
operational efficiency, and cost-effective solutions.

 |llustrate the benefits of community-based information and

decisions.

 |llustrate that water touches everything.




Open Data is Infrastructure for Innovation

FUTURE
WHAT ACTION?

reveals direction

Visualizations as

| movement
given purpose,
becomes
| WISDOIVI WHAT IS BEST?
Unaerstanaing, integratea, reveals principles
| actionable.

Insight

given insight,

becomes

| KINOWLEDGE PAST
| contextual, syntiesized, WHY?
en maanin learning reveals

iv ing,
g Doty g patterns

MEGORMNMATIOON

| _ INFORMATION WHAT?
| userul, erganized, structured I
: reveals
given context, relationships

becomes

LA A
siejizils, ‘<elou/=rioitlinie

Data and information are infrastructure, and are necessary like gray and natural infrastructure

water



Context - World Risks

| “Identify the most severe risks on a global scale over the
next 10 years” 2022 Report

Il Economic Wl Environmental Wl Geopolitical Wl Societal Wl Technological Wate r N EXUS?

Climate action failure Infectious diseases

Human environmental damage

Matural resource crises

Debt crises

Livelihood crises Geoeconomic confrontation

World Economic Forum: https://www.weforum.org/agenda/2018/01/the-biggest-risks-in-2018-will-be-environmental-and-technological



Context - Drought

Poudre Basin Information

1} US Drought Monitor

DM: 0

https://poudre.openwaterfoundation.org

Click on a feature for more information
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Context - Drought

Poudre Basin Information

Move over or click on a feature fo mation
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SNODAS Tools
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Context - Water Supply
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Context - Time, History, and Trends

@ snodas.openwaterfoundation.org/latest/#/dashboarc w O @ Incognito (2)
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Daily Basin Statistics ¢


http://snodas.cdss.state.co.us/app/index.html

Time Series - Daily Maximum Temperature

Fort Collins (053005) Maximum Daily Air Temperature
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Time Series - Daily Average Streamflow

Poudre River at Mouth of Canyon {(06752000) Daily Average Streamflow
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Temperature - Number of New Daily High Records
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Higher (cooler) elevations are impacted more by
climate change.

Many new high temperatures are in colder months.
What are wildfire impacts on snowmelt (less canopy)?
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Growth = Increased Water Demand?
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Growth = Increased Water Demand?

Time Series - Graph % Time Series - Graph x
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Total Population

Growth = Increased Water Demand?

Time Series - Graph

Larimer County Total Population
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Colorado Agricultural Water Transfer
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Municipality Land Development - Low Density
(Raster)

Municipal land development, low density (year of dev)

Where will Growth Occur?
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Water Providers are Competing for Water

& c 8 poudre.openwaterfoundation.org/latest/#/map/entities-water-providers 2 @ & 0O G
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Where will Water Supplies Come From?

< &

# coagtransfer.openwaterfoundation.org

Colorado Agricultural Water Transfer

South Platte Irrigated Lands (2015)
South Platte (Division 1) irrigated lands (2015) from CDSS
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Ditch Companies use ~80%

Poudre Basin Information

District 3 Ditch Service Areas (2005)
Ditch service areas (2005) from CDSS
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Poudre Basin Information

(1)

Major Water Projects

Major water projects

2

Poudre Stream Reaches

Poudre stream reaches, from the Colorado Division of Water
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Water Conservation - Water Use Efficiency
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The Big Municipalities are the Most Efficient

Gapminder Data Documentation Sources

Water Providers in Colorado

Population(size), Basin(color), Water-Use(x), and Water-Use Rate(y).
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Other Drivers - Wildfires and Floods

Poudre Basin Information  Dashboards Basin Entities Historical Data Current Conditions ~ Seasonal Outlook  Future Planning Resources
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Data and Information Sources

« State (CWCB, DWR, DOLA)

* Federal (USGS, NRCS, RCC, NOAA, Reclamation, Drought
Monitor, etc.)

* Colorado Climate Center

» Specific entities such as Northern Water

* Poudre Basin Information (Open Water Foundation)

* Businesses - water rights, economic analysis (may need to pay
for products and services)



Open Data - Cloud-hosted Datasets

& 8@ data.openwaterfoundation.org/state/co/owf/municipal-water-providers/ = * ¢ »

‘ openwater pata Visualizations Stories More ™
V’ FOUNDATION

A

Dataset: Colorado Municipal Water Providers

ol T3 Property Description
title Colorado Municipal Water Providers
identifier owf-data-co-municipal-water-providers
description Colorado Municipal Water Providers.
issued 2022-08-16

: modified

version
keywaord point, municipal water providers

Farminig tow

Dataset Publisher

Property | Description

name Open Water Foundation

mbox info@openwaterfoundation.org

Dataset Details

Overview

This dataset contains Excel, csv, and GeoJSON point features files for Colorado municipal water providers. This is a statewide layer.




Open Data - Colorado’s Decision Support Systems
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Open Data - Colorado Information Marketplace

&, Colorado Information Marketpla X B
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Interoperability,

Automation and Operational Efficiency

Viev b
r Input/Query Options Time Series List (40 time series, 1 selected)
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Indicators for Situational Awareness

Poudre Basin Information

P,

Dashboards

Basin Entities

Water cost per Acre Foot

42.0

4 2.00

Historical Data

Current Conditions

ate aicato 3 DE

New House Water Cost

42.0

4 2.00

Seasonal Outlook

Future Planning Resources
poard (PROT0O -

Water Utility Cost
42.0

4 2.00

Surface Water Supply Index

4 0.00

Reservoir Storage (% of
median)

74.72

w -1.95

Streamflow (% of median)

92.22

4 6.59

US Drought Monitor
0.50

w -0.06

Local Water Ownership

Reservoir Capacity

Net Basin Export

Supply Redundancy

42.0 42.0 42.0 42.0
4 2.00 4 2.00 4 2.00 4 2.00
Water Quality Environmental Flows Forest Health Legal Protections
42.0 42.0 42.0 42.0
4 2.00 A 2.00 A 2.00 4 2.00

Irrigated Lands

Agricultural Economy

Conserved Lands

42.0 42.0 42.0

4 2.00 A 2.00 A 2.00
Boating Conditions Fishing Conditions Water Parks

42.0 42.0 42.0

4 2.00 A 2.00 A 2.00
Climate Change Population Growth Planning

42.0 42.0 42.0

4 2.00 4 2.00 4 2.00

Water Rentals & Agreements

42.0

A 2.00

Education

42.0

4 2.00




Dashboards for Context

Historical Data

Poudre Basin Information Dashboards Basin Entities

Current Conditions

Seasonal Outlook Future Planning Resources

Poudre Basin Water Supply Dashboard (PROTOTYPE)

Surface Water Supply Index Area-weighted US Drought Monitor
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4 0.00 w -0.06

Reservoir Storage (% of median)

74.72

Streamflow (% of median)

92.22

w -1.95 4 6.59

10190007 (Cache la Poudre) Surface Water Supply Index

Reservoir storage + snowpack + streamflow forecast, 4 = abundant supply, -4 = extreme drought

Drought Monitor for HUC Basin 10190007 (Cache la Poudre)
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10190007 (Cache la Poudre) Reservoir Storage

Storage total for important water supply resernvoirs
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Poudre River Streamflow

Daily average flows and median of historical flows, CLAFTCCO = Mouth of Canyon, CLAFORCO = at Fort Collins
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Publishing Data

* (Cloud storage linked to a website (Amazon Web Services,
Google Cloud Platform, Microsoft Azure, etc.)

* Esri ArcGIS Online

* Open Data Portal (Socrata, CKAN)

« GitHub and other version-controlled repositories

* Other web technologies




Thoughts on Water Supply

* Dedication policy (cash or water rights) is a driver.

» (Cities with senior portfolios need cash for infrastructure.

« (Cities with junior portfolios need water rights and must make
growth pay.

« Keeping water in the Poudre and Big Thompson basins will
allow for many options - exporting water outside of the basin
reduces options.

* Regional planning can help address land and water issues.

« Climate change is and will be a major disruptor.

« Water is so complicated that organizations and people
struggle to understand.



Open Water Foundation Ask

* Publish your data.

» Support regional coordination efforts.

* Funding - need matching funds for many opportunities.

|t is difficult to seek funding from many entities and easier to
work with key partners as innovators.

« Water Literate Leaders and other education programs help
develop knowledgeable decision makers and data- and
science-driven policies.

» Keep innovating and collaborating.



Open Water Foundation Contact

steve.malers@openwaterfoundation.org
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openwaterfoundation.org




