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Overview

Winter weather can be unpredictable, especially when you're trying to decide if it's
time to break out the shovel or if you can wait another hour. This project creates a
simple, glanceable desktop display that monitors real-time snowfall and daily
forecasts using a no-code approach.

By combining a QT Py ESP32 with a 7-segment display, you can keep an eye on the
accumulation without having to check your phone or a weather app every ten
minutes. The built-in NeoPixel LED on the QT Py acts as a visual alert, glowing blue
when it’s actively snowing, while the LED matrix shows exactly how many inches of
snow are expected for the day.

Using WipperSnapper firmware and Adafruit IO Actions, this guide will show you how
to link cloud-based weather data to your hardware in minutes. All without writing a
single line of code.

fruit 10+ Subscription Required! This project utilizes the Weather Power-
ind an AlO Action to fetch real-time snowfall data. To follow along with this

le, you will need an active Adafruit IO+ subscription.
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How it works

This project relies on the power of Adafruit IO Actions to do the heavy lifting. A
scheduled trigger checks the weather data for a specific location (like New York City)
every hour.

If the current weather conditions report "snow," a command is sent to the QT Py to
turn the onboard NeoPixel a bright blue. Simultaneously, the action pulls the daily
snowfall forecast, converts the metric to inches (optional), and sends that value
directly to the 7-segment display. Because the device is running WipperSnapper
firmware, it stays connected to your WiFi and listens for these updates automatically,
making the setup process entirely visual.

What is WipperSnapper?

WipperSnapper is a firmware designed to turn any WiFi-capable board into an
Internet-of-Things (IoT) device without programming a single line of code.
WipperSnapper connects to Adafruit 10 (https://adafru.it/fsU), a web platform
designed (by Adafruit! (https://adafru.it/Bob)) to display, respond, and interact with
your project's data.

Simply load the WipperSnapper firmware onto your board, add credentials, and plug it
into power. Your board will automatically register itself with your Adafruit IO account.

From there, you can add components to your board such as buttons, switches,
potentiometers, sensors, and more! Components are dynamically added to hardware,
so you can immediately start interacting, logging, and streaming the data your
projects produce without writing code.

Parts

Adafruit QT Py ESP32-S2 WiFi Dev Board
with STEMMA QT

What has your favorite Espressif WiFi
microcontroller, comes with our favorite
connector - the STEMMA QT, a chainable
I2C port, and has...
https://www.adafruit.com/product/5325
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Adafruit 0.56" 4-Digit 7-Segment Display
w/ 12C Backpack - Blue

What's better than a single LED? Lots of
LEDs! A fun way to make a small display is
to use an 8x8 matrix or a
https://www.adafruit.com/product/881

STEMMA QT / Qwiic JST SH 4-Pin Cable -
50mm Long

This 4-wire cable is 50mm /1.9" long and
fitted with JST SH female 4-pin
connectors on both ends. Compared with
the chunkier JST PH these are 1mm pitch
instead of 2mm, but...
https://www.adafruit.com/product/4399

USB Type A to Type C Cable - approx 1
meter / 3 ft long

As technology changes and adapts, so
does Adafruit. This USB Type A to Type C
cable will help you with the transition to
USB C, even if you're still...
https://www.adafruit.com/product/4474

Adafruit 10+ 1 Year Subscription Card

It's the Internet of the Things! Adafruit 10+
is the easiest way to stream, log, and
interact with your data. Whether you're...
https://www.adafruit.com/product/3980
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WipperSnapper Setup

The WipperSnapper firmware and ecosystem are in BETA and are actively

Ig developed to add functionality, more boards, more sensors, and fix

s. We encourage you to try out WipperSnapper with the understanding

it is not final release software and is still in development. If you encounter
bugs, glitches, or difficulties during the beta period, or with this

guide, please contact us via http://io.adafruit.com/support

What is WipperSnapper

WipperSnapper is a firmware designed to turn any WiFi-capable board into an
Internet-of-Things device without programming a single line of code. WipperSnapper
connects to Adafruit 10 (https://adafru.it/fsU), a web platform designed (by

Adafruit! (https://adafru.it/Bo5)) to display, respond, and interact with your project's
data.

Simply load the WipperSnapper firmware onto your board, add credentials, and plug it
into power. Your board will automatically register itself with your Adafruit IO account.

From there, you can add components to your board such as buttons, switches,
potentiometers, sensors, and more! Components are dynamically added to hardware,
so you can immediately start interacting, logging, and streaming the data your
projects produce without writing code.

Sign up for Adafruit.io

You will need an Adafruit IO account to use WipperSnapper on your board. If you do
not already have one, head over to io.adafruit.com (https://adafru.it/fsU) to create
a free account.

Add a New Device to Adafruit 10

Log into your Adafruit IO (https://adafru.it/fsU) account. Click the New Device button
at the top of the page.
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. N )
*adafrun( Devices Feeds Dashboards Actions. Power-Ups Design Guide o

brubell / Devices @

New to WipperSnapper?
Follow this guide to get connected!

After clicking New Device, you should be on the board selector page. This page
displays every board that is compatible with the WipperSnapper firmware.

*adafruit Devices Feeds Dashboards Actions Power-Ups Design Guide o m
brubell / Devices / New Device @
X Choose your board
Set up new device
fq ™
)
o Choose your board J

19 compatible boards

QT Py ESP32-C3 Feather HUZZAH E... ESP32-S2 Feather

by Adafruit by Adafruit by Adafruit

In the board selector page's search bar, search for the Feather ESP32 V2. Once
you've located the board you'd like to install WipperSnapper on, click the Choose
Board button to bring you to the self-guided installation wizard.

*adal‘ruit Devices Feeds Dashboards Actions Power-Ups o
brubell / Devices / New Device @

Choose your board
Set up new device 4

()( Feother ESP32 V2
© cnoose your board

1 compatible boards

Feather ESP32 V2

by Adafrut

Follow the step-by-step instructions on the page to install Wippersnapper on your
device and connect it to Adafruit 10.
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Set up Secrets File

Next, we will generate a configuration file, named secrets.json, for your board. It will contain:

145 * Your Adafruit IO credentials
* Your WiFi settings

* (Optional) various advanced settings

.0-beta.61

Set up a new Adafruit Feather
ESP32 V2

o Your WiFi network MUST have an available 2.4GHz frequency. Most modern WiFi routers have both
@ choose board 5GHz and 2.4GHz, but please confirm before moving forward. Click here to lear more.

© setup secrets file

Your WiFi SSID and Password never leave this browser, except to be downloaded by you or sent

(®) Install via WebSerial directly to your device. This sensitive information will not be saved anywhere else.

@ Connect!

WiFi SSID

WiFi Password

)

Status LED Brightness
0.2

€ acktosep m

If the installation was successful, a popover should appear displaying that your board
has successfully been detected by Adafruit IO.

Give your board a name and click "Continue to Device Page".

New Device Detected! X

You have successfully connected a new feather-esp32-v2 device to
Adafruit 10. It is already set up and submitting data. You can name
the device here, and set up components on the device page.

Device Name

‘ Adafruit Feather ESP32 V2 ‘

Firmware Version: @ v1.0.0-beta.38

Continue to Device Page >

You should be brought to your board's device page.
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*adafruit Devices

brubell / Devices / Adafruit Feather ESP32 V2 m

D D D

Adafruit Feather ESP32
V2
by Adafruit

© v1.0.0-beta.38
© Docs
© Purchase

Report Bugs

Feedback

Adafruit.io WipperSnapper is in beta and you can help improve it!

If you have suggestions or general feedback about the installation process - visit
https://io.adafruit.com/support (https://adafru.it/Sgb), click "Contact Adafruit IO
Support" and select "l have feedback or suggestions for the WipperSnapper Beta".

Troubleshooting

If you encountered an issue during installation, please try the steps below first.

If you're still unable to resolve the issue, or if your issue is not listed below, get in
touch with us directly at https://io.adafruit.com/support (https://adafru.it/Sgb). Make
sure to click "Contact Adafruit IO Support" and select "There is an issue with

WipperSnapper. Something is broken!"

0 | don't see my
board on Adafruit
1O, it is stuck
connecting to WiFi
U

First, make sure that you selected the

correct board on the board selector.

Next, please make sure that you
entered your WiFi credentials properly,
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there are no spaces/special characters
in either your network name (SSID) or
password, and that you are connected
to a 2.4GHz wireless network.

If you're still unable to connect your
board to WiFi, please make a new post
on the WipperSnapper technical
support forum with the error you're
experiencing, the LED colors which are
blinking, and the board you're

using. (https://adafru.it/V6a)

| don't see my
board on Adafruit
1O, it is stuck
"Registering with
Adafruit |O"

[

Try hard-resetting your board by
unplugging it from USB power and
plugging it back in.

If the error is still occurring, please make
a new post on the WipperSnapper
technical support forum with information
about what you're experiencing, the LED
colors which are blinking (if applicable),
and the board you're using. (https://
adafru.it/V6a)

"Uninstalling" WipperSnapper

WipperSnapper firmware is an application that is loaded onto your board. There is

nothing to "uninstall". However, you may want to "move" your board from running

©Adafruit Industries
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WipperSnapper to running Arduino or CircuitPython. You also may need to restore
your board to the state it was shipped to you from the Adafruit factory.

Moving from WipperSnapper to CircuitPython

Follow the steps on the Installing CircuitPython page (https://adafru.it/Amd) to install

CircuitPython on your board running WipperSnapper.

« If you are unable to double-tap the RST button to enter the UF2 bootloader,
follow the "Factory Resetting a WipperSnapper Board" instructions below.

Uploading this sketch will overwrite WipperSnapper. If you want to re-install
WipperSnapper, follow the instructions at the top of this page.

Moving from WipperSnapper to Arduino

If you want to use your board with Arduino, you will use the Arduino IDE to load any
sketch onto your board.

First, follow the page below to set up your Arduino IDE environment for use with your
board.

https://adafru.it/YYC

Then, follow the page below to upload the "Arduino Blink" sketch to your board.

https://adafru.it/10aN

Uploading this sketch will overwrite WipperSnapper. If you want to re-install
WipperSnapper, follow the instructions at the top of this page.

Factory Resetting a WipperSnapper Board

Sometimes, hardware gets into a state that requires it to be "restored" to the original
state it shipped in. If you'd like to get your board back to its original factory state,
follow the guide below.
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Configure Adafruit IO Device

Assuming you have already gone through the WipperSnapper Setup page and
connected your board(s) to WipperSnapper, navigate to the WipperSnapper
board (https://adafru.it/TAu) list (https://adafru.it/TAu). You should see your newly
connected QT Py board listed here.

If you do not see your QT Py listed - go back to the WipperSnapper Setup page and
make sure its registered with Adafruit.io

Adafruit QT Py ESP32
Pico
by Adafruit

@ Online @

® v1.0.0-beta122 &
©® Docs

© Purchase
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On the device page, quickly check that your device is online and is running the latest
version of the WipperSnapper firmware.

The device tile on the left indicates the version number of the firmware running on the
connected board.

- If the firmware version is green with a checkmark - continue with this guide.
. If the firmware version is red with an "X" - update to the latest WipperSnapper

firmware (https://adafru.it/Vfd) on your board before continuing.

Assembly

All you need to do is take a short STEMMA QT cable and connect the 7-Segment
display to your QT Py like this:

Adding Components

From the QT Py device page, click the New Component button.

tcooper / Devices / Adafruit QT Py ESP32 Pico

& 12C Scan

© New Component J # Auto-Config
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Search for our first component, the '7-Segment LED Matrix".

New Component

Which component would you |

(X 7-segment

Displaying 2 matching Components.

L L

0.56" T-segment LED NT16K33 Backpack )

[ i2cC H display ]

7-Segment LED Matrix

7-Segment LED Matrix with
I2C Backpack

Product Page (3

Documentation (£

Then click the Create Component button (you don't need to change any of the default
settings).
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f i
Create 7-Segment LED Matrix Component X

7-Segment LED Matrix Name ]
7-Segment LED Matrix ‘

Select 12C Address
0x70 v

| [ 0.56" 7-segment LED HT16K33 Backpack
Text Alignment:

Right .

€ Back to Component Type Create Component

| J

Next, add the built-in Neopixel LED by using the Auto-Config tool. Next to the New
Component button, click the Auto-Config button.

tcooper / Devices / Adafruit QT Py ESP32_Pico

© New Component & 12C Scan

7. Auto-Config

Then make sure the NeoPixel is checked. You can also leave the Button checked, but
it won't be used for this project.

Device Auto-Configuration

Preparing to auto-configure your device

e Name: Adafruit QT Py ESP32 Pico
e Board: Adafruit QT Py ESP32 Pico

Button

DO push button

NeoPixel

D5 neopixel
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Now you should be able to confirm everything is working correctly. Go ahead and
manually set the 7-segment display to something like 1234, and change the NeoPixel
color. You can make these changes directly on the devices page by clicking the pencil
icon on the 7-segment component, and clicking the different colors on the NeoPixel
component.

7-Segment LED Matrix o &

1234

Button (0o push_button UP |

o

NeoPixel -

Your hardware should respond almost instantly to your changes.
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Set Up Adafruit IO Actions

Adafruit 10+ Subscription Required! This project WILL NOT WORK without an
fruit IO+ ("Plus") Subscription.

project utilizes the Weather Power-Up and an Adafruit IO Action to fetch
___.-time snowfall data. To follow along with this guide, you will need an active
Adafruit IO+ subscription.

Setting Up the Weather Power-Up

First we need to set up your location in the Adafruit IO Weather Power-Up (if you
haven't done this already). Click on Power-Ups in the top navigation bar, then click on
the Get Started button on the Weather Power-Up.

%adarruit Devices Feeds Dashboards Actions Power-Ups

tcooper / Power-Ups

IFTTT zapler ‘& S

IFTTT Zapier Weather Air Quality
A do-anything connector to move your Automate your work by connectin r minute-by- real-time air

Adafruit 10 data across the web. Adafruit 10 to the online apps you
already use!

Get Started Get Started

© 10+ Required © 10+ Required

You can click and drag the map around, then click on the map to add the latitude and
longitude to the Location field. Or you can use a tool like this (https://adafru.it/1aBd) to
just type in a zip code to get the lat/lon coordinates (for those in the U.S.).

Give this location a name, then click Create.
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Locations should be in the form latitude,longitude where both
latitude and longitude are numbers and separated by a comma.

Name

Cleveland

Enter a friendly name that will help you identify this location later.

Now let's create the action. In the top navigation bar, click Actions, then click New

Action.

*adafruit

Devices

Feeds

Dashboards Actions

tcooper / Actions

© New Action

Heads Up: Actions just got a big update with a powerful new block-based Action bi

Learn more, get support, and submit feedback on the Adafruit 10 forum.

Get support or submit feedback on the forum.

©Adafruit Industries
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Then give this action a title, like Snow Tracker, and give it a good description (Check if
it is snowing and how much it is going to snow today). Then click the Create button.

Create the Action

Creating an Adafruit IO Action is what makes this project smart without you having to
touch a line of code. By using the Weather Power-Up, we can pull real-time data for
your specific location and push it directly to your QT Py.

u aren't sure how to use Adafruit IO Actions, please check out this guide:
s://learn.adafruit.com/how-to-use-blockly-for-actions-on-adafruit-io

Here is how to build the Action logic for your snow tracker:

1. Set the Schedule

Every automation needs a trigger to tell it when to run.

. Trigger Type: Choose Schedule.
« Frequency: Set it to run Every Month, Every Day, and Every Hour.

« Minute: Set it to At minute: 15. This ensures your display updates shortly after
the top of every hour.

2. Check for Active Snowfall

Next, to create a conditional statement to see if it is currently snowing.

« If block: Add an "if/do/else" block.

- Weather Metric: Select the Weather block. Set the location (e.g., Minneapolis),
the time to This hour, and the metric to Precipitation Type.

- Condition: Set the comparison to = and the text value to "snow" .
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- Do: If it is snowing, use the Set block to change your QT Py NeoPixel to a nice
"winter blue" like #0047ff .

. Else: If it’'s not snowing, set the NeoPixel to #000000 (off) so the light only
shines when there's action outside.

3. Calculate Daily Snowfall

Finally, to grab the forecast and show it on the 7-segment display.

- Set variable: Create a variable named Snow.

« Weather Forecast: Use another Weather block. Set it to Today and change the
metric to Snowfall Amount.

- Unit Conversion: The weather service provides data in millimeters. If you want
inches, use a math block to multiply $(\times)$ that value by 0.0393700787 .

- Update Display: Use a final Set block to send the value of your Snow variable
directly to the 7-Segment LED Matrix.
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) Triggers:

Schedule

Months: Every month

Days: Every day
Hours: g Every hour
Minutes: @) At minute: EEES

Actions:

Weather (= - [ m
X4 winneapoiis - |
When:
Metric:

Now: clear

<15 Y Adafruit QT Py ESP32 Pico: NeoPixel « Leal. - #0047ff v

conditional was true!

+ elseif

= else

<1 BCHIE Adafruit QT Py ESP32 Pico: NeoPixel + LGH{ - #000000
| I

Set variable SRS Weather i 0.0393700787 |

.\&! Minneapolis *
When:
LS8 Snowfall Amount (Now: 0)

Now: 0

=[-8 Adafruit QT Py ESP32 Pico: 7-Segment LED Matrix + RCHESNCEZTEEN Snow ~ |
—

Live Data

After you click Save & Run, your display should now update. In the example below, for
Minneapolis, I'm not expected to get any snow today, and it isn't currently snowing.

So the display reads 0.0, and the NeoPixel on the QT Py is turned off.
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Optional: 3D Printed Enclosure

| created this super simple 'enclosure' that kind of holds everything together. It
actually sits nice on your desk using the wire as a kind of kickstand. It is also just
press fit, so you can easily remove the QT Py and the 7-Segment for a different
project. You could easily create a little dock for this if you wanted, or use the
dimensions to help you create a more complex enclosure.

https://adafru.it/1aBe
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