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Project Overview
● ARA is an advanced wireless research platform covering Iowa State University, 

Ames, and nearby rural areas. It collects weather and wireless signal data.
● Tasked with creating a system that will recognize and predict when a weather 

event is occurring.
● This trigger, signals data collection before a given weather event has begun and 

allows us to continue collecting data until the weather event has passed. 
● This weather data will eventually allow researchers to determine how the 

performance from the ARA framework differs during different weather events. 



Problem Statement
● Want to intelligently collect data on a wide range of network data during a 

variety of weather events. 
● Use forecast data to predict future weather events to gather data only when 

weather events we want to record are going to occur. 
● Store collected data and allow for user queries to access and format selected 

data.



Tomorrow Weather

Pros
● Free
● Localized Weather Data
● Real Time
● Many related data points

Related Products

Cons
● Outputs lots of information, some of 

which we might not need
● Only 25 requests per hour
● Needs an API Key



Tomorrow Weather

Example Output



National Weather Service

Pros
● Free and Open Source
● Data formatted in JSON
● Caches the result of requests, 

avoiding multiple request to same 
endpoint

Related Products

Cons
● Initially need two API requests to get 

location and weather
● Low reliability - APIs go down often
● Integration documentation not 

thorough



National Weather Service

Example Output



Open-Meteo

Pros
● No API key needed
● 10000 requests per day
● Geocoding API - finds coordinates of 

locations
● API can responds with cart of data 

points to be plotted

Related Products

Cons
● When testes weather was not 

accurate
● Lot of information is output
● Not very readable , needs to be 

diligently formatted



Open-Meteo

Example Output



Market Gap
● Exists no software/system that predicts weather and then triggers weather 

data collection from the ARA infrastructure.

○ APIs are used in collaboration with ARA weather stations to 

determine weather events

● Solution needs to be very specific and integrated with the ARA 

infrastructure.



New Ideas
● Decided to use more than one weather API to predict weather events.

○ Gives wider range of weather data 

○ Increases chances of catching every weather event

● Possible data formatting tools

○ Fastfield



Conclusion
● Current products give us various data metrics we can use to predict 

weather events for our own system but only when weather event is 
already happening. 

● We need to predict weather events before they happen and collect 
data an hour before and after weather event

● Utilize the weather APIs to try to predict weather events for our own 
systems


