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Introduction and Theory
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What is data visualization?

Data viz is storytelling.

What is my story? What do I want to say 

with the data?

Anticipating what the user wants to know.

Too much detail gets in the way of the 

story.

Or, data viz is “choose your adventure.”
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Theory of data visualization

Who – what – how

Who is your audience?

What do you want them to know? 

How can you best reach them?

Explanatory vs. Exploratory

Do you want to explain specific 

findings, or let the audience 

interrogate your data with their 

own questions?
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Telling a specific story (explanatory)

Berkeley Lab wind data on “Specific 

Power”

Explains a little-known technical 

concept

Uses text, illustration, map, and 

charts

Filters affect the maps
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https://public.tableau.com/app/profile/berkeley.lab.emp/viz/LBWMRWhatisspecificpower2024/SpecificPowerDB
https://public.tableau.com/app/profile/berkeley.lab.emp/viz/LBWMRWhatisspecificpower2024/SpecificPowerDB
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The user asks questions (exploratory)

EIA Electricity Data Browser

 Way too much information to tell 

one story – choose your own!

 Many choices and filters

 Formats: time series, columns, 

maps
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https://www.eia.gov/electricity/data/browser/
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Basic rules of data viz (Edward Tufte)

 Use standard units and scales 

within a figure

 Be as simple as possible, “use 

ink for data not decoration,” in 

the least space

 Put data in context

 Use color as a narrative 

element

 Use the right amount of data to 

tell your story

 Don’t distort data – “Graphics 

reveal data”
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Making Effective Choices
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Making effective choices

Charts & graphs

Maps

Dashboards
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Charts & Graphs:  Simple

Donut chart

Funnel chart

Bubble chart

Histogram

Candlestick chart

Area chart

KPI charts

Scatter maps

Sankey charts

Radar charts

Line charts

Bar charts

Scatter plots

Pie charts

Column charts

Treemap charts

Heatmap charts

Pareto charts

Geo charts

Waterfall charts
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Charts & Graphs:  Multidimensional
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Charts & Graphs:  Very Multidimensional
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Use of color and texture
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Use of color and texture
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Use of color and texture
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Many more options…   Heatmaps
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Be careful about texture

 Can be very messy, harder to 

read, create optical illusions

 Especially bad for small or 

crowded figures

 Color is almost always better, 

especially for on-screen 

display

 Some good uses
 Showing the difference between 

actual and forecast

 Binary things: data points that are 

in or out of a set
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LLNL’s Sankey diagram (flowcharts)
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https://flowcharts.llnl.gov/
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Maps: simple
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Air conditioning consumption per household (MMBtu)
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Maps: multi-dimensional
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Capacity in the Interconnection Queue
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Maps: very multi-dimensional
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Combining Maps and Graphs

Berkeley Lab solar value

 Filters affect both map and charts

 Can select by energy, capacity, 

total value, project size, geographic 

area, and year

 Can tell different stories to different 

users
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https://public.tableau.com/app/profile/berkeley.lab.emp/viz/USS2024Value/2tab
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The classic combination: Napoleon’s march on Moscow
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Dashboards

For tracking progress or 

showing current status

Often static, without filters

Often updated automatically 

through API (application 

programming interface)

24
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Interactivity
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Interactivity:  when, why, and how

Exploratory - Let your user tell their own stories

Explanatory - Tell multiple stories using filters

Key features: Filters, mouseovers, data downloads

Not good for print.  Okay for presentations.  Best for online.

Can allow for greater complexity
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Key aspects of interactivity

Filters – select a subset of data to tell 

a more specific story (EV/gas tool)

Mouseovers – pop-up of information 

about that data point

Linked figures - Maps & charts 

change together

URL links - link to sources

Downloads – images, crosstabs, 

data
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https://public.tableau.com/app/profile/paulosanalysis/viz/EVvsgasoptions/EVvsICEcalculatorDB2
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Overview of Tools



ENERGY TECHNOLOGIES AREA  |   ENERGY ANALYSIS AND ENVIRONMENTAL  IMPACTS D IV ISION  |   ENERGY MARKETS & POLICY

Tools

1. Data analysis

2. Data visualization

3. Maps

4. Graphics

5. Energy data

6. Energy photos

29
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Tools: Data analysis

Spreadsheet software

 MS Excel and Google Sheets

 Endless tutorials, classes, how-to videos 

online, plus books, etc.

Coding languages & packages

 R and Python

 SAS, SPSS, Stata

 GitHub
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Tools:  Data viz

Simple - Datawrapper, Infogram

————————

Medium - Tableau (Public version is 
free), can integrate programming 
languages and advanced maps. Also 
Microsoft Power BI.

————————

Complex - Packages for R (like 
ggplot2) and Python (like Plotly). Many 
are open source. Now with AI!
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https://app.datawrapper.de/
https://infogram.com/
http://public.tableau.com
https://www.microsoft.com/en-us/power-platform/products/power-bi/
https://ggplot2.tidyverse.org/
https://pypi.org/project/plotly/
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Tools: Mapping

Simple - Google My Maps, Google Earth

————————

Medium - Tableau Public, Felt, ArcGIS Online, 

Mapbox (integrates with Tableau)

————————

Complex - GIS software like QGIS (free), ArcGIS Online (freemium)

  Make your own from raw data, or peruse and combine existing maps

Energy maps:  Homeland Infrastructure Foundation-Level Data (33 energy layers, 

over 300 altogether).  EIA Energy Atlas
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https://www.google.com/maps/about/mymaps/
https://public.tableau.com/
https://felt.com/
https://www.arcgis.com/home/index.html
http://mapbox.com/
https://www.arcgis.com/home/index.html
https://hifld-geoplatform.hub.arcgis.com/search?groupIds=4fd22faa66a547f784bdf7779eda969f
https://hifld-geoplatform.hub.arcgis.com/search?groupIds=4fd22faa66a547f784bdf7779eda969f
https://hifld-geoplatform.hub.arcgis.com/search?groupIds=4fd22faa66a547f784bdf7779eda969f
https://atlas.eia.gov/
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Tools: Energy data sources

EIA - Electricity Data Browser and so much 

more

EIA Open Data - API portal

OpenEI - “hundreds of topics crowdsourced 

from industry and government agencies,” 

2500 data sets! 3.9 Petabytes!

IEA - Data sets, explorer, chart library (6000!)

Public Utility Data Liberation (PUDL) Project

Grid Status
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http://eia.gov/
https://www.eia.gov/opendata/
https://openei.org/wiki/Main_Page
https://www.iea.org/data-and-statistics
https://catalyst.coop/pudl/
https://www.gridstatus.io/
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Tools: Energy photo and image libraries

“Creative Commons” (CC) licensing – free for use, may 
require attribution and limit editing

Free sources:

 NREL Image Gallery
 Flickr (search for CC photos; follow DOE, NREL, 

others)
 Pixabay, Unsplash, WikiMedia Commons, and many 

more

Paid sources: iStock, Shutterstock, Getty, etc.

AIeeee! - AI image generators like ChatGPT and Gemini
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https://images.nrel.gov/mx/Profiles/en/landing/
https://images.nrel.gov/mx/Profiles/en/landing/
http://flickr.com/
http://flickr.com/
http://pixabay.com/
http://pixabay.com/
http://unsplash.com/
https://commons.wikimedia.org/wiki/Main_Page
https://chatgpt.com/
https://gemini.google.com/
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Tools: Illustrations

Make your own:

 Powerpoint or Google Slides (now 
have libraries of graphics)

 Canva
 Corel Vector

Many free and freemium sources, like 
Unsplash Illustrations

Many AI image generators like ChatGPT 
and Gemini

Vector vs. raster

35

Prompt: “color illustration of an oil 

tanker passing by an iceberg”

http://canva.com/
http://canva.com/
https://app.corelvector.com/
https://app.corelvector.com/
https://unsplash.com/illustrations
https://chatgpt.com/
https://gemini.google.com/
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Where to get inspired and learn

Online:

Our World in Data

Gapminder, especially Bubbles

One Chart at a Time videos

Tableau Public Viz of the Day
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https://ourworldindata.org/
https://www.gapminder.org/
https://www.gapminder.org/tools/#$chart-type=bubbles&url=v2
https://www.youtube.com/playlist?list=PLfv89tPxlTiVIrwuSBCISiBaGSH1CJR5-
https://public.tableau.com/app/discover/viz-of-the-day
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The End

Ben Paulos

Affiliate, Berkeley Lab

benpaulos@lbl.gov

emp.lbl.gov/tools-data 
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mailto:benpaulos@lbl.gov
https://emp.lbl.gov/tools-data
https://emp.lbl.gov/tools-data
https://emp.lbl.gov/tools-data
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