
Promoting Data Literacy 
through Data Visualization 

Storyboards
Presented by Colorado Watershed Assembly and 

One Water Solutions Institute at CSU

Connecting world class research with real-world water challenges
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OVERVIEW

Analysis Tools

Data Visualization

Data Products
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DATA LITERACY
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Introduce Your:

– Association/Group

– Focus Level

• Reach, Watershed, State

– Data Interests (type)

• Water Quantity, Water Quality, Land Use Maps, etc.

INDIVIDUAL INTRODUCTIONS
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Colorado Water Conservation 
Board (CWCB)

– State Agency

– Mission: To Conserve, Develop, 
Protect, and Manage Colorado’s 
Water for Present and Future 
Generations

Colorado Department of Public 
Health and Environment

– State Agency

– Mission: To protect and improve 
the health of Colorado’s people 
and the quality of its 
environment

COLORADO WATER ENTITIES
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Colorado Division of Water 
Resources (DWR)

– State Agency

– Mission: Provide competent and 
dependable distribution of 
water in accordance with 
statutes, decrees and interstate 
compacts

COLORADO WATER ENTITIES
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• United States Geological Survey (USGS)
• National Water Information System (NWIS)

• United States Environmental Protection 
Agency (EPA)
• Water Quality Exchange (WQX)

• STORET vs. Water Qualtiy Data Portal

• Other Federal Agencies
• FEMA, USFS, USDA, US Census

DATA PRODUCTS – NATIONAL
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www.waterdata.usgs.gov/nwis

• NWIS: Nation Water 
Information System

• Stream Gage Data

– Stage

– Flow

– Water Quality

USGS – NATIONAL WATER INFORMATION SYSTEM (NWIS)
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• STORET: STOrage and RETrieval
– Old WQX Data Access

EPA –STORET
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www.waterqualitydata.us.portal

• Water Quality Data Portal
– New WQX Data Access

• Stream Gage Data

– Water Quality

• Other Data

EPA – WATER QUALITY DATA PORTAL
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• Colorado Data Sharing Network (CDSN)

• Colorado Decision Support System (CDSS)
• By Colorado Water Conservation Board (CWCB)

• Watershed Specific Non-Public Datasets
• Cherry Creek
• Big Dry Creek

DATA PRODUCTS - LOCAL
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• Microsoft Excel
• Min, Max, Average, Median

• Software Packages (R, Matlab, etc.)

• eRAMS Flow Analysis Tool

• eRAMS Watershed Rapid Assessment Tool 
(WRAP)

ANALYSIS TOOLS
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ANALYSIS TOOLS: ERAMS FLOW ANALYSIS

www.erams.com/flowanalysis
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ANALYSIS TOOLS: SIMPLE STATISTICS

www.erams.com/flowanalysis
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ANALYSIS TOOLS: SIMPLE STATISTICS

www.erams.com/flowanalysis
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ANALYSIS TOOLS: SIMPLE TIME SERIES

www.erams.com/flowanalysis
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DATA VISUALIZATION

The combination 
of art and science 

with some 
statistics and maps 

blended in
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• Microsoft Excel

• eRAMS Flow Analysis

• eRAMS WRAP Tool

• CDSN Data Viewer

DATA VISUALIZATION: TIME SERIES
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BAD TIME SERIES

www.erams.com/wrap
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GOOD TIME SERIES

www.erams.com/wrap
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www.erams.com/wrap

BAD BAR CHART
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www.erams.com/wrap

GOOD BAR CHART
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SIMPLE TIME SERIES

www.erams.com/flowanalysis
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SIMPLE TIME SERIES: MULTIPLE SITES

www.erams.com/flowanalysis
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COMPLEX TIME SERIES: MULTIPLE SITES

www.erams.com/flowanalysis
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SIMPLE TIME SERIES

www.erams.com/flowanalysis
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COMPLEX TIME SERIES: HISTOGRAM

www.erams.com/flowanalysis
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COMPLEX TIME SERIES: ENVELOPE

www.erams.com/flowanalysis



29

COMPLEX TIME SERIES: RASTER

www.erams.com/flowanalysis
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DATA VISUALIZATION: TIME SERIES

Water Quality From CDSN
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DATA VISUALIZATION: TIME SERIES

Water Quality From CDSN: Data
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• Maps and maps and maps, oh my!
• ArcGIS, Google Maps, Google Earth, 

QGIS, Global Mapper...

• Map Clutter – Less Clutter, More 
Information

• Data Display – The Good and The Better

DATA VISUALIZATION: SPATIAL 
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BAD MAP EXAMPLE – LOOK AT ALL MY DATA!
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LOOK AT ALL MY DATA!

What Story are You Telling?
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MAP EXAMPLE: WATER QUALITY DATA POINTS

Source: http://www.coloradowaterdata.org/
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MAP EXAMPLE: DWR & USGS STREAM GAGES

Sources: https://water.usgs.gov/GIS/metadata/usgswrd/XML/gagesII_Sept2011.xml (USGS Gages II) & CDSS
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MAP EXAMPLE: IRRIGATION DITCHES

Source: CWCB/DWR (CDSS website)
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MAP EXAMPLE: IRRIGATED PARCELS

Source: DWR (CDSS website)
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MAP EXAMPLE: IRRIGATED PARCELS (AGAIN)

Source: DWR (CDSS website)

Thematic 

Maps 

Deserve 

Special 

Colors
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MAP EXAMPLE: IRRIGATED PARCELS BY THE #S

Source: DWR (CDSS website)

Grass Pasture

43.5%

Corn

20.0%

Alfalfa

19.0%

Spring Wheat

9.7%

Barley

3.9%

Sugar 

Beets

3.3%

Small 

Grains

0.4%

Dry 

Beans

0.3%

The Map by 

the Numbers
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MAP EXAMPLE: US CENSUS DATA

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)
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MAP EXAMPLE: US CENSUS DATA

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)
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MAP EXAMPLE: US CENSUS DATA

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)
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MAP EXAMPLE: US CENSUS DATA

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)

Unique, specific 

to Colorado
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MAP EXAMPLE: US CENSUS DATA

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)

“Equal Intervals”
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MAP EXAMPLE: US CENSUS DATA

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)

“Natural Breaks”
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What are the data saying?

What are you trying to say?

MAP EXAMPLE: US CENSUS DATA

Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA)
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MAP EXAMPLE: US CENSUS DATA

Source: www.erams.com/wrap

Spatial Data...to

Time Series Bar Graph
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MAP EXAMPLE: INSTREAM FLOWS

Source: CWCB/DWR (CDSS website)
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MAP EXAMPLE: INSTREAM FLOWS

Source: CWCB/DWR (CDSS website)
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MAP EXAMPLE: INSTREAM FLOWS

Source: CWCB/DWR (CDSS website)
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MAP EXAMPLE: 303D IMPAIRED STREAMS

Source: https://www.colorado.gov/pacific/cdphe (via Colorado Information Marketplace)
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MAP EXAMPLE: 303D IMPAIRED STREAMS

Source: https://www.colorado.gov/pacific/cdphe (via Colorado Information Marketplace)

Know 

the 

Data 

Behind 

the 

Data
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MORE MAP DATA, DATA, DATA, DATA

Source: USFWS (https://www.fws.gov/wetlands/data/Mapper.html)
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MORE MAP DATA, DATA, DATA, DATA

Source: www.erams.com/wrap



56

MORE MAP DATA, DATA, DATA, DATA

Source: www.erams.com/wrap
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MORE MAP DATA, DATA, DATA, DATA

Source: www.erams.com/wrap

The Importance of

Symbology Conventions
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MAP EXAMPLE: NLCD LAND USE

Source: www.erams.com/wrap

The Map by 

the Numbers
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MAP EXAMPLE: NLCD LAND USE

Source: www.erams.com/wrap

From Maps...to Time Series Pie
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MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Source: www.erams.com/wrap
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MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Source: USGS National Map
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MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Source: USGS National Map

Texture Can 

Say More
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• Now what??

• What’s the Data? Where’s the data?

• Who’s the Audience?

• How are we going to display it all?

STORYBOARDS
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STORYBOARD: ...WITH STORYMAPS

A Great Tool at Low Cost 
(relatively)
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STORYBOARD: LET’S TELL A DATA STORY
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STORYBOARD: WHO DEPENDS ON THESE WATERS?
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STORYBOARD: WHO DEPENDS ON THESE WATERS?
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STORYBOARD: WHO DEPENDS ON THESE WATERS?
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STORYBOARD: WHO DEPENDS ON THESE WATERS?
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STORYBOARD EXAMPLE

How are We Connected?
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STORYBOARD: A DIFFERENT AUDIENCE
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STORYBOARD EXAMPLE

Water Quality & Water Quantity 

A Case Study
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STORYBOARD
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STORYBOARD
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STORYBOARD
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STORYBOARD
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STORYBOARD
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STORYBOARD



82

STORYBOARD
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DATA LITERACY



Tammi Renninger

tammi@elephantfishco.com

elephantfishco.com

Thank you.

720.252.7631

Tyler Wible

Tyler.Wible@colostate.edu

owsi.colostate.edu

970.491.1933


