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Factors considered to predict 
smoke:
• Wind direction
• Wind speed
• Near surface air 

temperature
• Location and intensity of 

active fires
• Time of year
• Location of user (lat, long)
• Rain

Dataset Used => FIRMS -> Fire Radiative Power (FRP) Archive dependent on time, latitude, and 
longitude, per year, per country

EF = Emission Coefficient of 
Pollutant

EF = Emission Factor of 
Pollutant

EF(PM2.5 average at flaming 
stages of leaves and 
branches)

= 10.91 g/kg (uncertainty of 3.32 g/kg)



Front End View Concept



Machine Learning Attempt

Learning algorithm 
used: Random 
Forest Regressor

Model Accuracy 
based on R^2 value: 
0.45 (mildly weak)

Main Problem: 
Does not consider 
other factors like 
vegetation density 
or temperature

We tried to use 
other datasets 
(MERRA-2) to feed 
in information such 
as temperature, 
humidity but were 
unsuccessful



Machine Learning Model Proof 
of Concept Usage

Mass of Pollutant 
(smoke mass 
PM2.5)

= 47.014 * 10.91 g/kg = 
513.22 g of PM2.5 in the 
area

= 47.014 * 10.91 g/kg = 513.22 g of PM2.5 in the area
= 513.22/(1*10^6) = 5.1322*10^-4 g/m^3
= 5.1322*10^-4*10^-6 = 5.1322*10-10 ug/m^3 in a single 
second or in 24 hrs...
= 5.1322*10-10 = 123.17*10^-10 ug/m^3 in 24 hrs (which is 
accordingly not a serious hazard, which makes sense since 
frp isnt as high as other value entries) + consider other 
factors since this prediction might be wrong

Considering each pixel from the MODIS 
dataset is 1*10^6 m^2 and considering 
1m of height

Values lesser than 35 ug/m^3 of PM2.5 
is considered healthy

​Mass of Pollutant (smoke mass) = FRP * EF(emission factor) -> 
consider time is 1 for standard purposes



Trying to Improve Machine 
Learning Dataset

Tried downloading data to add to FIRM dataset for ML model (code on left) 
but datasets are just too big to download or work with. Also tried to divert 
our analysis objective to NO2 air concentration in area for air quality (right 
image), but same problem.

We tried using AWS servers to process the data, but we couldn't get it to 
work since the data never fully downloaded and couldn't be accessed. 
Limited availability of other datasets online



Key Takeaways and Possible Future 
Improvements

- We need to feed more data that will allow us to better predict FRP within an area 
at a certain time by using other factors such as vegetation and temperature

- In the future, the prediction of fire smoke can be used to predict if the smoke will 
reach the user soon based on wind speed and direction, as well as distance 
between the user and the fire source predicted.

- Datasets can be used to create machine learning models, but large datasets (such 
as NASAs) require a lot of time to not only download but also organize for 
proper machine learning.

- This project has a tremendous impact in locations where wildfires are common, 
such as British Columbia in Canada, where people can be informed of possible 
nearby fires, allowing them to prepare for the day (i.e. using face masks, etc.)

- The app could also be used to automatically inform fire departments of possible 
fires to prepare them and help extinguish fires more effectively and faster.

Our Work -> https://github.com/EstebanF1612/NASA-
SpaceAppsChallenge2025-TeamForeseers
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