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What we'll cover

1, Core visualization concepts Except for section 1, all of our examples will be
2. Basic types of visualization (Socrata, Google) real Cambridge Data available on the Open
3. Maps (Socrata, Google) Data Portal

4. Dashboards (Tableau)
5. Al Tools (TBD)
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Who are we?

Alix Epstein

= Systems Data Analyst
= College librarian
= Public health background

= Running, trivia, crossword puzzles

CITY OF CAMBRIDGE

Reinhard Engels

= Data Analysis & Open Data Program
Manager

= Also an ex-librarian!

* Bioinformatics visualization at the Broad
Institute

= Library Technology at Harvard and
Cambridge Public Library

RE



The Cambridge Open Data Program

= A set of systems, technologies, and
policies for maximizing the value of
Cambridge’s data by sharing it,
enabling city staff and the public to
use it in various ways, making sure
businesses have access to it free of
cost, and removing barriers
between city departments in data
sharing

* Fostering transparency,
encouraging community
engagement, stimulating innovation
— while prioritizing privacy and data
security
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Why Visualize?

"Why should we be interested in visualization? Because the human visual system is a

pattern seeker of enormous power and subtlety."
-- Colin Ware (leading researcher on visualization and perception)

"The best graphic operations are those carried out by the viewer themselves, in a

single instant of perception.”
-- Jacques Bertin (the father of modern data graphics theory)

"Graphics reveal data."
-- Edward Tufte (statistician and author of The Visual Display of Quantitative Information)

CITY OF CAMBRIDGE
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Anscombe's Quartet: Raw Data

Dataset | Dataset Il Dataset Il Dataset IV
10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 8 6.77 8 5.76
13 7.58 13 8.74 13 12.74 8 7.71
9 8.81 9 8.77 9 Tl 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 8.10 14 8.84 8 7.04

7.24 6.13 6.08 8 5.25
4 4.26 4 3.10 4 5.39 19 12.58
12 10.84 12 9.13 12 8.15 8 5.56
7 4.82 7 7.26 7 6.42 8 7.91
5 5.68 5 4.74 5 5.73 8 6.89
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Anscombe's Quartet: Summary Statistics

Mean of x
Mean of y
Variance of x
Variance of y
Correlation

Regression (y =)

CITY OF CAMBRIDGE

Dataset |

9.00

7.50

11.00

4.13

0.816

3.0 + 0.5x

Dataset |l

9.00

7.50

11.00

4.13

0.816

3.0 + 0.5x

Dataset Il

9.00

7.50

11.00

4.12

0.816

3.0 + 0.5x

Dataset IV

9.00
7.50
11.00
4.12
0.817

3.0 + 0.5X
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Anscombe's Quartet: Visualized
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Two Modes of Visualization: Exploratory vs. Explanatory

Exploratory: What is the story? Is there
even a story?

Your role: Detective

"The greatest value of a picture is when it
forces us to notice what we never

expected to see."

— John Tukey, statistician who coined the term
"Exploratory Data Analysis"

CITY OF CAMBRIDGE

Explanatory: You know the story. Now
make it unmissable.

Your role: Storyteller

"Clutter and confusion are not attributes
of data — they are shortcomings of

design."
— Edward Tufte
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Putting it Together:The Workflow

Audience

Title

How many
charts?

Color

Clutter

Labels &
annotations

Polish

Tool

CITY OF CAMBRIDGE Goal

You (or your team)

Descriptive:
"311 Requests by Month"

Many — try everything

Defaults are fine

Tolerable —
you need the detail

Minimal —
you know the context

Low — this is a sketch

Whatever's fast —
Al, Sheets, Socrata

"What's in here?"

Exploratory Explanatory

Someone else — public,
leadership, council

A finding:
"311 Requests Spike Every Spring"

One or two — the best ones

Highlight what matters,
gray out the rest

Remove ruthlessly — every
pixel earns its place

Add them — your
audience doesn't know

High — this is a presentation

Whatever looks good —
Sheets, Tableau, polished Al

"Here's what | found."
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Line chart Annual Summary

CWD has observed the following annual trends:

Fresh Pond Census Report
https://storymaps.arcgis.com/stories/29629c0df3ed4 7ffae526

9752f79a0ec

CITY OF CAMBRIDGE

.|
= Before 2020, an average of 431,400 people visited FPR each vear.
& During 2020, usership jumped to over 576,300 people. This was the first year of the COVID-19
pandemic.
= After 2020, usership decreased. Despite this decrease, annual visitor totals remain higher than
the pre-pandemic average.
K]
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Annual Usership at Fresh Pond Reservation 13
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https://storymaps.arcgis.com/stories/29629c0df3ed47ffae5269752f79a0ec
https://storymaps.arcgis.com/stories/29629c0df3ed47ffae5269752f79a0ec

Bar charts and histograms

Projects by Neighborhood
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Cambridge Development Log

https://app.powerbigov.us/view?r=eyJrljoiNThINjZjYzUtODEwZS00MzBiLW FIOWQtZjQy
NTMzMzNIY2ES5liwidCI6ImMwWNmMEAYmU3 LTgONzktNGQ3My1iMzUxLTkzYmMSYmE4Mj

k1Yyl9

CITY OF CAMBRIDGE

Murmber of Projects

Projects by Number of Residential Units

l_--_
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https://app.powerbigov.us/view?r=eyJrIjoiNThlNjZjYzUtODEwZS00MzBiLWFlOWQtZjQyNTMzMzNlY2E5IiwidCI6ImMwNmE4YmU3LTg0NzktNGQ3My1iMzUxLTkzYmM5YmE4Mjk1YyJ9
https://app.powerbigov.us/view?r=eyJrIjoiNThlNjZjYzUtODEwZS00MzBiLWFlOWQtZjQyNTMzMzNlY2E5IiwidCI6ImMwNmE4YmU3LTg0NzktNGQ3My1iMzUxLTkzYmM5YmE4Mjk1YyJ9
https://app.powerbigov.us/view?r=eyJrIjoiNThlNjZjYzUtODEwZS00MzBiLWFlOWQtZjQyNTMzMzNlY2E5IiwidCI6ImMwNmE4YmU3LTg0NzktNGQ3My1iMzUxLTkzYmM5YmE4Mjk1YyJ9

Stacked bar chart

Cambridge Sustainability Dashboard
https://sustainabilitydashboard.cambridgema.gov/catego

ry/greenhouse-gas-emissions

CITY OF CAMBRIDGE
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https://sustainabilitydashboard.cambridgema.gov/category/greenhouse-gas-emissions
https://sustainabilitydashboard.cambridgema.gov/category/greenhouse-gas-emissions
https://sustainabilitydashboard.cambridgema.gov/category/greenhouse-gas-emissions
https://sustainabilitydashboard.cambridgema.gov/category/greenhouse-gas-emissions
https://sustainabilitydashboard.cambridgema.gov/category/greenhouse-gas-emissions
https://sustainabilitydashboard.cambridgema.gov/category/greenhouse-gas-emissions

Scatter

CITY OF CAMBRIDGE

Yes, the bike crash rate has steadily declined since 2004 but remained stable since the

COVID-19 Pandemic.

The citywide annual bike crash rate declined from about 21 to 12 bike crashes per million BMT in 2004 and
2024, respectively (see Figure 27). That's because estimated BMT has increased while reported bike crashes
hawve decreased (see Figure 28). Estimated BMT inereased 233% since 2004, growing from 2.7 million miles
traveled to 12.8 million riles traveled in 2024. Reported bike crashes peaked in 2012, then dropped in the
years leading up to the COVID-19 pandernic. Although reported bike crashes have increased since the COVID-
19 pandermic, they remain below pre-pandemic peaks. This has resulted in more stable bike crash rates in
recent years despite continued growth of the estimated BMT.
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Figure 27 Citywide bike crash rate (2004-2024)
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Figure 28: Reported bike crashes and estimated Bike Miles
Troveled (2004-2024)

Biking in Cambridge: Data Report 2025

https://www.cambridgema.gov/-

/media/Files/CDD/Transportation/Bike/bi

kereports/Biking in_Cambridge Data Re

port_2025_Final.pdf (page 41)
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https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf

Stacked area chart

Biking in Cambridge: Data Report 2025

https://www.cambridgema.gov/-
/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambr
idge_Data_Report_2025_Final.pdf (page 31)

CITY OF CAMBRIDGE

How has Cambridge’s bike network evolved over time?

The bike network has grown steadily since 2004.

The City, State, and partners have greatly increased bikeway lane-miles over the past several decades. Total
lane-rmiles of bikeways have more than doubled between 2004 and 2024, creating a more connected and
aceessible bike network (see Figure 21)0 As shown in the figure, biking has grown significantly at the same
time. Readers can view the evolution of the bike network in the Citywide Bicyele Count Data portal by first
selecting “Data Viewer” and then the *Map” tab.

The bike network is becoming more comfortable for people of all ages and abilities.
Fhysically separated bikeways, like separated bike lanes and shared-use paths, appeal to people of all ages,
abilities, and identities. The Massachusetts Institute of Technology pioneered separated bike lanes in 2003
with the reconstruction of Vassar 5t. Since 2017 with the completion of the Cambridge Street Bicycle Safety
Demuonstration Project, the City has invested in separated bike lanes and, as a result, this type of bikeway

continues to make up an increasingly larger share of total bike network lane-miles (see Figure 21). At the same

time, standard bike lanes are playing a smaller role in the bike network and their lane-miles peaked in 2019,
That's because many separated bike lane projects, for example Hampshire 5t, replaced standard bike lanes.
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Figure 21: Bikeway lone-miles ond bicyclists counted by the Citywide Bicycle Count Progrom during morning and
evening commutes (2004-2024)

Bikecounts

AE


https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
https://www.cambridgema.gov/-/media/Files/CDD/Transportation/Bike/bikereports/Biking_in_Cambridge_Data_Report_2025_Final.pdf
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Making Maps directly in Socrata
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Cambridge Geographic Information Services (GIS) Department & Resources
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Google My Maps
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Dashboards (Tableau)

CITY OF CAMBRIDGE
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Al Chatbots: Exploratory visualization

The pictures above are built from two “levels” hiding in your file:
Thought for 3m 16s > L. . . . .
Most Common Code Descriptions (Top 15; Counts Are Rows/Violati... * « The dataset has 12,211 rows, but only 4,881 unique cases (Case Number). So most “trend” charts
H i, i U M i
Sanitary Inspection Cases Over Time (Unique Case Numb... 3 T 4 should be about cases, while "what kinds of problems” charts are about rows/violations.
« About 11.4% of cases have no lat/long, so the hotspot map is slightly incomplete (and missingness
Most common code descriptions (top 15; counts are rows/violations) might not be random).
Potentially Hazardous Food, Hot and Cold Holding What jumps Out (from the Visuals)'
Time/Temperature Control for Safety Food, Hot and Cold Holding (P) !
Sanitary i . ique Case Number b d Controlling Pests (1, C) . ) X . X
anitary inspection cases over time (unique Case Number by open date) — Cleaning, Frequency and Restrictions for Floars, Walls, and Ceiling The trend line shows a ramp-up into 2022, then a fairly steady inspection/case volume through 2023-
140 —— Cases opened (monthly]

Ed it, Food-Contact Surf; . Nonfood-Contact Surf; e d Ut Is (Pf) o P N . . .
B B el s 2025 with visible month-to-month noise. The 2026 drop is almost certainly because the dump ends in

Non-Food Contact Surfaces Clean-Frequency Fehruarv

—— 3-month rolling avg

120 4

100

= 1 August are the high months (with February and July
60

Cases opened

Attached is a dump of the Cambridge Sanitary Inspections open
sery on-theme: lots of temperature/holding, pests, and
dataset. Please help me understand this data visually with charts, pecton greatest s

10stly for a data reason: a big chunk is

maps and timelines. What are the trends? Hotspots? Surprises? 8 heuristi (because many descripons don'tend wth

“iptions are missing). That's a real limitation if you were

Please just include visuals directly in the response here.

Cases Opened Per Year (Note: Partial Ye ite spatially. It's not a basemap, but the bright clusters

rs and large complexes. Pair it with the
_______ ___ _hich specific sites are driving those bright cells.

Cases opened per year (note: partial years at start/end ot dataset) 3000 m— priority = Unspecified
W Priority Foundation WSS Unknown
1200 4 = Core The duration histogram shows most cases close fast (a heavy pile-up in the first few daysfweeks), with a
2500 long tail. There are a handful of obvious data oddities too (8 cases have negative open->close duration,
1000 -
$ 2000 | meaning dates are flipped or messy).
T 800+ s
g 2 If you want to go one notch deeper visually next, the most revealing add-ons would be:
[ 500 § 1500
% 3 1. a"hotspots over time" animation (monthly hex! |, rames), and
>
¢ 400 - 10001 2. a'repeat locations” plot showing how concentrated repeat cases are (e.g., Lorenz curve / top X% of
200 1 500
0- ol

2021
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Al

Al within a spreadsheet (gemini in google sheets)

Untitled spreadsheet s« B & N B (k- & Share ~ °®

File Edit View Insert Format Data Tools Gemini Extensions Help

Q 6 &% 100% ~ $ % O 00 123 Defaul.. v | - + | 3 ~ = Gemini 2~ X
o s B 5 B ey
0

A ° c ° £ - G - 2021 2022 2023 2024 2025 2026
Total Sanitary Inspections by Case Closed Year Case Closed Year
(2022-2025)

4000 K Insert (@ Preview 3
, 3000
5 Based on the analysis of the sanitary inspection data, here are the key trends
E 2000 and insights:
e
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Al to ‘““vibecode” an interactive data explorer

Cambridge Sanitary Inspections Explorer
Interactive local explorer for sanitary inspection records: map, timelines, top code descriptions, streets/businesses, lag distributions, and a filterable table. This dataset appears to be row-level (often multiple rows per inspection

case, e.g., one row per code/violation), so the app shows both row counts and unique case counts.

Tip: use the timeline range slider/zoom to focus on a period. Date filtering applies to the selected date field (issue/open/closed/corrected/submit).

Date field for filtering &

Please create an interactive visual explorer for the attached data file. |
§ want a tool that will help me understand through interactive maps,
charts and timelines what is going on with sanitary inspections in

Date field: Issue date

cambridge.
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Thank you!

=  You will receive an email link to these slides and a feedback form

= Feedback form:do it now! QR code and link
= Anonymous
* What you thought of this class
= Suggestions

= Email us: OpenData@CambridgeMA.gov

https://cambridgema.jotform.com/260555026278863

CITY OF CAMBRIDGE
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