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Abstract
This tutorial will introduce you to Carto, an online mapping application that allows users
to explore, analyze and visualize spatial and tabular data. Through this tutorial you will gain
an understanding of how the Carto platform works and learn the basic functions to browse,
upload, analyze, and style data. In this example, we will download, edit and upload both
tabular data and shapefiles, utilize Carto’s data library, and use the built-in analysis functions
to create a thematic map of Subway Ridership in New York City.

1

Getting familiar with the interface

To access Carto using the Github Student Developer Pack, you must first create an account on Github,
verify that you are a student, and apply for the Student Developer Pack. Once you gain access to the
pack, you can log into Carto using your Github account.
For more information and to apply, go here: https: // education. github. com/ pack
Let’s begin by opening Carto. Use this link: https://carto.com/
When you first log-in to Carto, your homepage should look like the image below. There are
three menu buttons in the top left corner — Home, Maps, and Data. The home button will
bring you back to this same page if you are in another window. The maps and data buttons will
direct you to pages listing all the maps you have created and all the data you have uploaded to
the account. When you scroll down on the homepage, there are multiple sections that provide
overviews for your maps, data, and data usage. The "Your Usage Metrics" section tells you the
amount of storage you used, the total amount of storage you are allotted, and the number of data
services you can use for the month.
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There are also three menu options below the top main menu bar — Get Started, New Map, and
New Dataset. Get Started has links to different workflow tutorials such as adding data to Carto,
connecting Carto to your Python scripts, and utilizing Carto’s customizable webmap library. New
Map directs you to a new page called "Add Dataset." This is the same page you will view when
you click on New Dataset, however, the "Your Datasets" tab will not be available.

On the "Add Dataset" page, there are three menu options — Connect Dataset, Your Datasets,
and Data Library. "Your Datasets" should be open. This page will include all the datasets you
have already uploaded onto your account. You can upload/connect a new dataset to your map by
clicking on the "Connect Dataset" button. Carto also provides a "Data Library" filled with various
datasets from around the world that you can incorporate into your maps. Go ahead and browse
through some of the available datasets.
You do not need to have your data uploaded or selected before creating the map. You can
create an empty map by clicking on the button "Create Empty Map" on the top right corner and
input the datasets later on. There are tools to create your own point, line, or polygon data table
on Carto.
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2

Downloading and importing data

2.1 Download and clean data
First, let’s download some data. Go the Baruch Geoportal using the link down below:
https://www.baruch.cuny.edu/confluence/display/geoportal/NYC+Mass+Transit+
Spatial+Layers
Scroll down to the "Subway" section. Download the latest Subway Routes shapefile. Then,
scroll down and download the latest Subway Ridership file. Once the downloads are complete,
find those files - they should be in your downloads folder or a folder that you’ve assigned for all
new downloads. You do not have to unzip the routes file since Carto requires zip files to upload
shapefile data.

Open the NYC Ridership excel table. On the bottom left of the screen, you will see three
sheets - metadata, ridership, and closures. We will save the "ridership" sheet as a new standalone
document. This data holds information regarding the ridership from each subway station per
year. Click on the ridership tab to make the page active. Then, go to File > Save As > name it
"nycsubway_ridership" and save it as a .CSV (Comma Delimited) file. When it asks if you should
save only the active sheet, press OK. If another window pops up asking if you would like to
continue using this format despite some features being lost because of the file type, press YES.
Close the window and open your .CSV file. There should only be one sheet listed.
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Now, we have to rename the "stop_lon" and "stop_lat" columns to simply "lon" and "lat." We do
this so Carto will be able to read that the lat and lon columns are coordinates and automatically
plot those points. When you upload the file without changing the "stop_lat" and "stop_lon" column
names, Carto is unable to read the two coordinate columns and asks you to use the geocoding
function (which you only have a limited number of!). Once you rename the columns, save the file
and close the window.
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2.2

Import data to Carto

Let’s bring our tables and shapefile into Carto! Start by opening and logging into Carto. Here’s the
link again if you closed the window previously.
https://carto.com/
Click on "New Maps" on your homepage, next to Get Started. You should land on the "Add
Datasets" page. Click on "Connect Dataset" then on "Browse." Go to the folder holding the Subway
Routes .zip file and NYC Subway Ridership .csv file. Select one file and hit Open. Then, click
"Connect Dataset" at the bottom of the page and repeat the steps for the second file.

It will take a moment to upload and connect to the dataset. Once it finishes loading, your
new map will include all the points derived from the coordinate columns. On the left side of the
map, you will see the title of the map as "Untitled Map," the layer names which are set as the file
names, and the automated basemap "Voyager."
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Next to the title are three vertical dots. It is a drop down
menu that gives you options to rename the title, duplicate
the map, edit the metadata, download the map, export map
as an image, and to delete it altogether. You can also rename
your project by double clicking on the title. Edit the name
by typing "Subway Ridership." Hit Enter when complete.

Next to the layer name are also three vertical dots and a hide button (shaped like an eye). If you
choose to hide your layer, click on the eye and the layer will be hidden from your map. The hide
symbol will also develop a slash line when active. The three dots will open a drop down menu
that includes options to edit, collapse, rename, center, and export your layer. Hide the "Subway
Routes" layer.

3

Analysis tools

Click on the layer name and a new menu will appear. There will be five new menu tabs - Data,
Analysis, Style, Popup, Legend. The Style window will automatically open. We will return to the
Style tab in a few moments. First, click on "Analysis" and then the box that says "Add New
Analysis." There are multiple analysis functions available on Carto.
The new screen will display four different categories to view the analysis functions - All, Create
and Clean, Analyze and Predict, and Transform.

C. Kim, Baruch CUNY, 2019

6

CC BY-NC-SA 4.0

Depending on your data type, the functions available to use will change. If you had a polygon
layer on your map and chose to add a new analysis for that polygon layer, you will not have the
option to choose "Create Polygons from Points" or "Create Lines from Points." Scroll through the
page to see the other functions. You can also click on the different tabs to view which analysis
function falls under which category. Each analysis has a description, but for additional details,
click on "More Info."
As you can see, you will be able to geocode, analyze distances, create distance buffers, create
centroids of geometries, and more through Carto. Let’s try to do an analysis with our subway
points, but before we do, let’s add another data set.
Go back to the main menu by clicking on the "Back" arrow and click on "Add New Layer" on
the left layer panel. Go to the "Data Library" tab and scroll through the pages to find the "NYC
Community Districts" file. When you find it, click on it once to select the file, then press the "Add
Layer" button on the bottom right corner.

Once the layer has been added, the Community District boundary file will be layered on top
of the points. To adjust the layers, simply click and drag the layer up or down to adjust how it is
displayed. The map panel on the right will automatically update as you change your layer order.
Change the order of your ridership points so it is on top of the Community District polygon file.
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Now, to apply an analysis function! Click on "ny_community_districts." The page we previously
saw will open again - this will happen every time you click on a layer so you can style it, analyze
it, etc. Click on the "Analysis" tab. Look for "Intersect and Aggregate." We will use this function to
identify the total subway ridership in 2017 per community district in New York City. Once you’ve
selected the analysis, click the "Add Analysis" button at the bottom the page.
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You will be directed back to the layer panel with the Analysis tab open. Here, we will specify the data table and
columns to be used and the type of operation that will run.
The Base Layer will remain as ny_community_district. For
the Target layer, choose "nycsubway_ridership." Under the
Measure By section, select "SUM" for your Operation and in
the "Search by Column" box, search for "tot2017." Hit Apply. It will take a moment to load. Once it completes, there
will be a notification at the bottom of the main panel stating that the operation is complete. Nothing will change on
the screen, however, a new column will be added to your
ny_community_district table called "sum_tot2017." We will
visualize this data in the next section. Before we move on,
hide the nycsubway_ridership points layer.

4 Styling the data
Time to style our maps! Select the "Style" tab. Do you notice a difference from the style tab we
saw earlier? Since the layer types are different, the style options we get are different too. On a
point layer, the aggregation section appears as a styling option. On a polygon layer, you only have
the option to color the polygons. There are two options for "Polygon Color" under Polygon Style
– Solid and By Value. You can use the "Solid" option when you are using a layer for reference or
if it is meant to represent one single entity such as a border boundary or parks. The "By Value"
option is used when you want to create a thematic map. You can categorize the data and color
each polygon by an attribute.

To begin, click on "By Value." A box will pop up listing the column names in our attribute
table. Select the newly added column "sum_tot2017."
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On this same dropdown menu, you can also adjust the number of classes (called buckets on
Carto) and the classification type, which will be set to Quantiles. To change either, click on the
Ellipses next to each name. Let’s view the buckets. There are a range of buckets from 2 to 7.
Although the number of buckets you use will change depending on the analysis and the data, it’s
best to keep it at a range of 4 to 6 so it is easier for the audience to understand.
Now, click the back arrow to get out of the buckets option. Click on the ellipses next to
Quantiles. There are additional classification types such as Equal Interval, Jenks, Category, and
Heads/Tails. Click through a few of them and watch how it changes your map. You may use these
categories the most:
• Quantiles breaks the values into the chosen number of buckets with an an equal number of
values in each bucket.
• Equal Interval distributes the values into an equal range of values per bucket.
• Jenks breaks the values into its natural groups. If you were to view the numbers on a
histogram, you may notice "groups" or clusters of certain range of values. Jenks would
display the data based on those clusters. For our data, we will use the Jenks classification.
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Click on the back arrow to go to the color menu. Next, choose a color scheme for your map.
The first few color bars are monochromatic color schemes, followed by the dichromatic color
schemes. Click different color schemes and watch the map change color. When choosing the
color scheme, think about what you are trying to show the readers and what your data means.
Choose the color scheme that you think fits this analysis best. You also have the option to
customize the color bar by clicking on "Custom Color Set." When you place your mouse on the
color box, a cross arrow will appear and you can either click on the color you like or drag the
circle to the color you like. To adjust the colors for each gradient, click on the gradient bar on top
– you should see the black bar underneath move with each section you click – and change each
color. If you know the HEX code or RGB numbers, you can simply type them into its respective
box.

We can also adjust the stroke size and color to make the districts more defined. We will leave
the stroke size to "1" but feel free to experiment and see the differences with your maps. When
you decrease the stroke size to 0, the districts that have the same color and are near each other
will blend together making it difficult to differentiate between the district borders.
Click on the color line that says "Stroke Color." Drag the color circle to the bottom left corner
so it is black. You can adjust the transparency by dragging the circle on the checkered bar – to
the left means fully opaque while the right side of the bar will be invisible. Notice that colored
box on the right adjusts accordingly to where you place your circle. The numbers on the box with
the letter "A" underneath changes too! Let’s make the transparency set at ".5" so it is not too dark
or too light.

C. Kim, Baruch CUNY, 2019

11

CC BY-NC-SA 4.0

Let’s add a Legend to our map. Click on the Legend tab. Select the "Choropleth Legend" – it
will have a box with a monochromatic color bar. Then, you can type in information underneath
the "Creating your legend" section. For the title, type in "NYC Subway Ridership, 2017" and for the
suffix, type in "Total Ridership per District." Notice that the legend box will update automatically
as you make your edits. Change the layer name to "NYC Community Districts."
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You can also change the basemap too! The basemap we initially start
with is called "Voyager by Carto." However, there are several map styles
to choose from. Go to the main menu. You should see the two layers
listed again. Underneath, there will be a third listing called Voyager with
"Basemap" written on the right side of the box. Click on it to open the
basemap option menu.
There are two sections – Source and Style. Each Source will have various
map styles to choose from. Scroll through the sources using the grey
bar below it. There are maps from Carto, Stamen, HERE maps, and
you have the option to use your own webmap too. Instead of having a
reference map as the background, you can also choose to have a solid
color instead by clicking on the "Fill" symbol – it will be an image of a
beaker and a droplet.
Click on the different map styles and watch how it is automatically updated on the map panel.
Some of the map styles have fixed scales so you will not be able to zoom in for details, only zoom
out. Select one map style you think will be good for portraying the data. Once you’ve decided,
click on the "Back" arrow. Now, press the blue "Publish" button on the bottom right. It will direct
you to a new page. Click on the "Publish" button one more time on the top left side, next to
"Public." Once you press the button, the page will reload and you will get links that you can use
to send to your friends or embed onto another website. Click "Done" on the bottom right.

You will be directed back to the map page. Now, if you want to go back to the Carto Dashboard
click on the Carto symbol in the left blue panel. You can also use the dropdown menu next to
the title to export this map as an image, connect it to other websites, or you can continue to
experiment with Carto’s various analysis and styling functions. Carto is a versatile online mapping
application that can be used by users of all levels to visualize various types of data. For additional
resources, please check out Carto’s Documentation page here: https://carto.com/help/
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