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Il DATA LITERACY
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Il INDIVIDUAL INTRODUCTIONS

Introduce Your:

— Association/Group

— Focus Level
e Reach, Watershed, State

— Data Interests (type)
 Water Quantity, Water Quality, Land Use Maps, etc.

Colorado State University



Il COLORADO WATER ENTITIES

Colorado Water Conservation Colorado Department of Public
Board (CWCB) Health and Environment
— State Agency — State Agency
— Mission: To Conserve, Develop, — Mission: To protect and improve
Protect, and Manage Colorado’s the health of Colorado’s people
Water for Present and Future and the quality of its
Generations environment

Colorado State University



Il COLORADO WATER ENTITIES

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 State University



ll DATA PRODUCTS - NATIONAL

* United States Geological Survey (USGS)
 National Water Information System (NWIS)

e United States Environmental Protection
Agency (EPA)

 Water Quality Exchange (WQX)
e STORET vs. Water Qualtiy Data Portal

e Other Federal Agencies
* FEMA, USFS, USDA, US Census

Colorado State University



Jll USGS - NATIONAL WATER INFORMATION SYSTEM (NWIS)

www.waterdata.usgs.gov/nwis

* NWIS: Nation Water
Information System

* Stream Gage Data
— Stage
— Flow
— Water Quality

Colorado State University



Il EPA -STORET

e STORET: STOrage and RETrieval _
— Old WQX Data Access

The STORET Warehouse

was decommissioned on June 29, 2018,

WQX, the mechanism for publishing
monitoring data, has remained
unchanged and data will continue to be
available through the Water Quality
Portal. The STORET Dashboard will be

temporarily unavailable, starting June

29th. An alternative application with
similar functionality will be deployed
within a few months. Please email:

wax@epa.gov if you have questions.

Colorado State l]niversityn



Il EPA - WATER QUALITY DATA PORTAL

www.waterqualitydata.us.portal

e Water Quality Data Portal
— New WQX Data Access

* Stream Gage Data
— Water Quality

e Other Data

Colorado State University



Il DATA PRODUCTS - LOCAL

 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

Colorado State University



Bl ANALYSIS TOOLS

* Microsoft Excel
* Min, Max, Average, Median

* Software Packages (R, Matlab, etc.)

 eRAMS Flow Analysis Tool

* eRAMS Watershed Rapid Assessment Tool
(WRAP)

Colorado State University



[l ANALYSIS TOOLS: ERAMS FLOW ANALYSIS

Colorado State Universi
www.erams.com/flowanalysis Sta tYE



Il ANALYSIS TOOLS: SIMPLE STATISTICS

Colorado State Universi
www.erams.com/flowanalysis Sta tym



Il ANALYSIS TOOLS: SIMPLE STATISTICS

UsGs USGS UsGSs USGS USGS USGS USGS USGS USGS USGS USGS
06723400; 06724970; 06724500, 06721500; 06725000; 06725100; 06722000; 06722500 06725450; 06731000; 06724000;
General
- Total Observations: 1471 1678 HE6E 6170 6563 1460 10226 8792 13570 26151 37376
- Start Date: 1976-08-29 2014-03-05 1929-05-16 1925-10-01 1927-03-01 1964-10-01 1925-10-01 1925-10-01 1976-09-13 1927-02-24 16893-10-01
- End Date: 1980-10-08 2018-10-07 1989-08-29 2007-09-29 1955-12-31 1968-09-29 1953-09-29 1973-09-29 2015-08-30 1995-09-29 1995-09-29
- Units: cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
Central Tendency
- Mean: 61.6801 26.941 39817 54995 13.033 67 901 g% 589 26.08 117 367 221.059 128912
- Median: 17.0 6.9 11.0 17.0 3.4 36.0 31.0 a0 63.6 135.0 3835
Measures of Dispersion
- Max: 834.0 S66.0 7a8.0 J03.0 432.0 1570.0 a02.0 326.0 23800 6700.0 21200
- Mim: 30 071 0o 40 04 12.0 33 1.1 200 12.0 0.0
- Standard Deviation: or7.891 48.072 96.07 78.403 27.537 140939 122.003 43224 180.36 333638 194,283
- Variance: 0582639 2310962 3143.6823 6146.98 738 304 198653.6813 14807 077 18666 342 3252968 125059975 37746.07
- Coefficient of Variation: 1.584 1.784 1.408 1.426 2113 2.076 1.363 1.539 1.837 16 1.512
- First Quartile: a1 3.953 435 a.0 33 26.0 13.0 3.1 43.0 87.0 16.0
- Third Quartile: 67.0 2273 36.0 67.0 9.3 S2.0 H7.0 330 130 206.0 155.0
- Inter Quartile Range: a7 .9 18.8 31.59 59 6.2 26 104 209 648 119 143
Measures of Skewness
- Skew: 312E-6 3 238E-5 1.983E-5 4 D6E-6 2 7T820E-4 211E-6 1.17E-6 JOME-§ 9267 1.4E-7 3.8E-7
Colorado State University
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Il ANALYSIS TOOLS: SIMPLE TIME SERIES

Colorado State Universi
www.erams.com/flowanalysis Sta tym



l DATA VISUALIZATION

rhe combination TR

of art and science
with some

statistics and maps
blended in

Colorado State University



DATA VISUALIZATION: TIME SERIES

* Microsoft Excel
e eRAMS Flow Analysis
e eRAMS WRAP Tool

* CDSN Data Viewer

Colorado State University



Il BAD TIME SERIES

Colorado State Universi
www.erams.com/wrap Sta tym



Il GOOD TIME SERIES
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Il BAD BAR CHART

Count of Water Rights by Year
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Il GOOD BAR CHART

Historic Diversion Volume by Year
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Il SIMPLE TIME SERIES

Colorado State Universi
www.erams.com/flowanalysis Sta WE



Il SIMPLE TIME SERIES: MULTIPLE SITES

Colorado State Universi
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Il COMPLEX TIME SERIES: MULTIPLE SITES

Colorado State Universi
www.erams.com/flowanalysis Sta tYE



Il SIMPLE TIME SERIES

Colorado State Universi
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Il COMPLEX TIME SERIES: HISTOGRAM

Colorado State Universi
www.erams.com/flowanalysis Sta tYE



Il COMPLEX TIME SERIES: ENVELOPE

Colorado State Universi
www.erams.com/flowanalysis Sta tYE



Bl COMPLEX TIME SERIES: RASTER

Colorado State Universi
www.erams.com/flowanalysis Sta tYE



Il DATA VISUALIZATION: TIME SERIES

Colorado State Universr
Water Quality From CDSN Sta tym



Il DATA VISUALIZATION: TIME SERIES

Colorado State Universi
Water Quality From CDSN: Data Sta tyE



B DATA VISUALIZATION: SPATIAL

 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

Colorado State University



Il BAD MAP EXAMPLE - LOOK AT ALL MY DATA!

Colorado State l]niversity



Il LOOK AT ALL MY DATA!

What Story are You Telling?

Colorado State University



Il MAP EXAMPLE: WATER QUALITY DATA POINTS

Colorado State Universi
Source: http://www.coloradowaterdata.org/ Sta tyE



Il MAP EXAMPLE: DWR & USGS STREAM GAGES

lorad Universi
Sources: https://water.usgs.gov/GIS/metadata/usgswrd/XML/gagesll_Sept2011.xml (USGS Gages Il) & CDSS Colorado State erSltyE



Il MAP EXAMPLE: IRRIGATION DITCHES

Colorado State Universi
Source: CWCB/DWR (CDSS website) Sta ty 150



Il MAP EXAMPLE: IRRIGATED PARCELS

Colorado State Universr
Source: DWR (CDSS website) Sta ty J50



B MAP EXAMPLE: IRRIGATED PARCELS (AGAIN)

Thematic
Maps
Deserve
Special
Colors

Colorado State Universr
Source: DWR (CDSS website) Sta ty



Il MAP EXAMPLE: IRRIGATED PARCELS BY THE #s

The Map by
the Numbers

Colorado State University



Il MAP EXAMPLE: US CENSUS DATA

Colorad te Universi
Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA) orado Sta el‘Sltym



Il MAP EXAMPLE: US CENSUS DATA

WHAT DO THOSE COLORS MEAN!I?1?

Colorad te Universi
Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA) orado Sta ersity



Il MAP EXAMPLE: US CENSUS DATA

Make it
Make Sense
and
Significant

Colorad te Universi
Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA) orado Sta ersity



Il MAP EXAMPLE: US CENSUS DATA

Unique, specific

to Colorado

Colorad te Universli
Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA) orado Sta erﬂtym



Il MAP EXAMPLE: US CENSUS DATA

“Equal Intervals”

\

Colorad te Universi
Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA) orado Sta ersﬁyE



Il MAP EXAMPLE: US CENSUS DATA

“Natural Breaks”

\

Colorad te Universli
Source: https://demography.dola.colorado.gov/gis/gis-data/#census-and-acs (DOLA) orado Sta erﬂtym



Il MAP EXAMPLE: US CENSUS DATA

What are the data saying?
What are you trying to say?

Colorado State University



Il MAP EXAMPLE: US CENSUS DATA

_

Colorado State l]niversitym

Source: www.erams.com/wrap



Il MAP EXAMPLE: INSTREAM FLOWS

Colorado State Universi
Source: CWCB/DWR (CDSS website) Sta ty 11



Il MAP EXAMPLE: INSTREAM FLOWS

GARN WE LEARN MORE FROM TRIESE
YELLOW LINES?

Colorado State Universi
Source: CWCB/DWR (CDSS website) Sta 0



Il MAP EXAMPLE: INSTREAM FLOWS

Colorado State Universi
Source: CWCB/DWR (CDSS website) Sta ty 158



B MAP EXAMPLE: 303D IMPAIRED STREAMS

Colorad te Universi
Source: https://www.colorado.gov/pacific/cdphe (via Colorado Information Marketplace) oradoSta © tym



Know
the
Data
Behind
the
Data

Bl MAP EXAMPLE: 303D IMPAIRED STREAMS

Waterbody ID:

Listed Portion:

Listed Portion:

Listed Portion:

Listed Portion:

Waterbody ID:
Listed Portion:

Listed Portion:

COSPSV03
COSPSV03_B

COSPSV0s_C

COSPSV03_D

COSPSV03_E

COSPSV04a
COSPSV04a A

COSPSV04a_B

Mainstem of St. Vrain Creek from the confluence with Left Hand Creek to the confluence with Boulder Creek

Analyte Category/List
Ammonia TMDL

E. Caoli. 303(d) List
Mainstem of St. Vrain Creek from Hover Road to Left Hand Creek
Analyte Category/List
E. Coli. 303(d) List
Mainstem of St. Vrain Creek from Hygiene Road to Hover Road and Boulder Creek from I-25 to the confluence with the South Platte River.
Analyte Category/List
E. Coli. 303(d) List
Mainstem of Boulder Creek from St. Vrain Creek to 1-25.

Analyte Category/List
Ammonia TMDL

E. Coli. 303(d) List

Mainstem of Left Hand Creek, including all tributaries and wetlands, from the source to Hwy 72, except for specific listings in Segment 4b.

Analyte CategoryiList

Dissolved Cadmium TMDL

pH TMDL

Dissolved Zinc TMDL

Mainstem of Left Hand Creek, including all tributaries and wetlands from Hwy 72 to James Creek
Analyte Category/List

Dissolved Cadmium TMDL

Source: https://www.colorado.gov/pacific/cdphe (via Colorado Information Marketplace)
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Il MIORE MAP DATA, DATA, DATA, DATA

Colorad te Universi
Source: USFWS (https://www.fws.gov/wetlands/data/Mapper.html) orado Sta ersity JE1



Il MIORE MAP DATA, DATA, DATA, DATA

Colorado State Universi
Source: www.erams.com/wrap Sta tYE



Il MIORE MAP DATA, DATA, DATA, DATA

Colorado State Universi
Source: www.erams.com/wrap Sta tYE



Il MIORE MAP DATA, DATA, DATA, DATA

The Importance of
Symbology Conventions

lorad I I
Source: www.erams.com/wrap Colorado State University



Il MAP EXAMPLE: NLCD LAND USE

The Map by
the Numbers

Colorado State University



Il MAP EXAMPLE: NLCD LAND USE

NLCD 2011

Natural Land Cover:
61.8%

Land Use Percentage =

£

Woody Wetlands
Developed, Low Intensity

Barren Land (Rock/5and/Clay)

Developed, Open Space

NLCD 2006

Natural Land Cover:
61.7%

Land Use Percentage =

'y
'

Woody Wetlands

Developed, Low Intensity

Barren Land (Rock/5and/Clay)
I Developed, Medium Intensity

From Maps...to Time Series Pie

NLCD 2001

Natural Land Cover:
62.0%

Land Use Percentage =

Woody Wetlands
Developed, Low Intensity

Barren Land (Rock/5and/Clay)
I Developed, Medium Intensity

NLCD 1992

Natural Land Cover:
59.8%

Land Use Percentage =

4.

&

Pasture/Hay [l Small Grains

I Open Water
Deaduous Forest
Bare Rock/5and/Clay

Mixed Forest

Colorado State University



Il MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Colorado State Universi
Source: www.erams.com/wrap Sta tym



Il MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Colorado State Universi
Source: USGS National Map oradoSta c sﬁyﬂ



Il MAP EXAMPLE: DIGITAL ELEVATION MAPS (DEM)

Texture Can
Say More

Colorado State University



STORYBOARDS

Now what??
e What’s the Data? Where’s the data?
e Who’'s the Audience?

How are we going to display it all?

Colorado State University



Il STORYBOARD: ...WITH STORYMAPS

A Great Tool at Low Cost

(relatively)

Colorado State l]niversitym



Il STORYBOARD: LET’S TELL A DATA STORY

Colorado State l]niversity



ll STORYBOARD: WHO DEPENDS ON THESE WATERS?

Colorado State l]niversitym



ll STORYBOARD: WHO DEPENDS ON THESE WATERS?
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ll STORYBOARD: WHO DEPENDS ON THESE WATERS?

Colorado State l]niversitym



ll STORYBOARD: WHO DEPENDS ON THESE WATERS?

Colorado State l]niversitym



Il STORYBOARD EXAMPLE

How are We Connected?




STORYBOARD: A DIFFERENT AUDIENCE













STORYBOARD EXAMPLE

Water Quality & Water Quantity
A Case Study



STORYBOARD



STORYBOARD



STORYBOARD



STORYBOARD



STORYBOARD



STORYBOARD



STORYBOARD



Il DATA LITERACY
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Thank you.

——=e Tammi Renninger
@ 720252.7631
@ t=mnmi@elephantfishco.com

@ elephantfishco.com

— Tyler Wible
@ ©o70.491.1933
' TylerWible@colostate.edu

@ owsi.colostate.edu




