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The Tubbs Fire: 
5,636 structures destroyed, 
36 people killed, 36,807 

acres burned.
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• Daily measurements of NOx and VOC concentrations in 
the bay area from October 8th (the onset of Tubbs 
wildfire) through November 1st have been amalgamated 
from PAMS and categorized by pollutant

• Preliminary analysis of this concentration data indicates 
a rise in ambient  NOx and VOC concentrations 

throughout the bay area during the time of the fire
• Wind trajectory data in combination with pollutant 

concentration data has shown downwind increases in 
the concentrations of both pollutants
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This study aims to observe the direct atmospheric consequences
of the Tubbs Fire.

This study will synthesize:
• air quality network data to help quantify ozone formation

downwind of fires using observation-based models
• atmospheric dispersion models to examine plume transport.
From this analysis, we hope to better understand
• relevant information for the development of tropospheric

smog reduction strategies

• the public health repercussions of wildfire ozone precursor
emissions.

Ozone Precursors: 

Wildfires have been shown
to contribute to ambient 
levels of ozone precursors.
Ozone formation is thus  driven by two major classes of 
directly emitted precursors: nitrogen oxides (NOx) and 
volatile organic compounds (VOCs). 

There is little specific research quantifying impact of wildfire-
emitted NOx and VOCs on ambient ozone concentrations. It is 
important to understand the enhancement in background levels 
because they inform the overall production rate of ozone.

Monitoring locations of NOx sensors

Methods

Satellite Image of Bay Area on Oct. 7, one 
day before the fire (MODIS, Worldview). 

Satellite Image of Bay Area on Oct. 9, one 
day after the onset of the fire (MODIS, Worldview). 

Active Fires in San Francisco Bay Area 
during October 2017 (LA Times).

The wind speeds on 
Oct. 9th reached peak 
speeds of up to 79 
mph, causing the fire 
to expand rapidly and 
creating a peak in 
NOx concentrations. 
(Graphic: National Oceanic and 
Atmospheric Administration via The 
New York Times)

Source: EPA PAMS Monitoring Network

Trajectory Modeling

• The Hybrid Single Particle Lagrangian Integrated 
Trajectory Model (HYSPLIT) calculates air parcel 
trajectories

• Back-trajectory analysis can then help to establish impact

Photochemical Modeling

• Large scale modeling that simulates pollutant concentration 
changes using chemical and mathematical equations

• Create time series of wind patterns to ascertain the 
trajectory of pollutants using HYSPLIT data

• MODIS and OMI (NASA Satellite Data) to verify 
trajectory modeling

• Photochemical modeling to assess pollutant concentration 
changes 

• Research quantifiable health and air quality repercussions 
of emissions

Pollutant Concentrations
• The EPA maintains a 

database of outdoor air 
quality data. 

• These are collected from 
state, local, and tribal 
monitoring agencies. 

• There are pre-generated 
reports available that catalog 
the concentrations of both 
NOx and VOC pollutant 
concentrations in the air 
surrounding each monitor. 


