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● LOng-RAnge (LoRa) radio protocol used to 
transmit sensor data.

● Raspberry Pi used to aggregate data from 
multiple weather stations.

● Telegraf transfers data from the MQTT broker to 
InfluxDB which timestamps and stores the data.

● Chameleon Cloud-based[2] data visualization 
using Grafana.

● IBIS[3] - observational instrument for data 
collection at a large scale

Why is weather sensing important?
● Addressing climate change requires more 

meteorological data.
Why does weather sensing need HPC?
● Managing large weather datasets is a 

challenge in weather forecasting[1].
● Access to high-quality datasets can improve 

forecasting capabilities.

Automatic Weather 
Stations:
Provide a lot-cost solution 
to acquiring meteorological 
data from remote locations.

OpenIoTwx weather station[4]

Demo Deployment Power Monitoring

Fig. 2: Ambient light, humidity, PM 2.5, and temperature collected 
from sensors over a 40 hour period. Station 1 (red) are collected 
from sensors. Station 2 (blue) are simulated.

Fig. 3: Load voltage, current, power, and cumulative power
over time for the RP2040 microcontroller (blue) and Raspberry 
Pi (red) when reading and transmitting sensor data.

● Integration of camera and weather sensors can 
improve upon weather forecasting from image 
data from Chu et al.[5]

● Address challenges of managing large weather 
datasets by concentrating data from various 
locations in one place.

● Added additional sensing capabilities and 
power-efficient transmission to improve upon 
existing automatic weather stations.

● Demo deployment tests data collection
● Our implementation addresses weather data 

needs and can be used in future weather 
forecasting applications.
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Figure 1. Schematic of the architecture of our weather station. It is integrated with IBIS, an observational instrument for data 
collection on a large scale.

● Demo deployment collects data from one weather station with actual sensors and another station with simulated sensor 
data, which both transmit their data to the Raspberry Pi to be uploaded to the cloud data visualization service. 

● The power monitoring experiment equips both the Raspberry Pi and RP2040 microcontroller with the weather sensors 
and monitors the power usage as they are collecting and transmitting data.
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Problem Statement

● Can we make automated weather 
stations more power efficient?

● Can we connect remote weather 
sensors to an IBIS device over LoRa?

● Previous low-cost weather stations rely on WiFi 
network.

● Growing need for weather stations to be enhanced 
with data-intensive peripherals, like cameras.


