
Wildfires are a significant source of atmospheric pollutants such as

CO, NOx, VOCs and particulate matter. These pollutants are

precursors for ozone production and as a result, wildfires have been

proposed to lead to substantial increase in tropospheric ozone

concentrations.

The purpose of this study is to quantify the impact of biomass

burning emissions on surface ozone levels in the WUS, where

wildfires have a significant influence on regional air quality.
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1. Introduction

GOES-Chem (v8.03.02):

• Driven by NASA/GMAO GEOS-5 assimilated met. fields. 

• 2°lat x 2.5°lon (global) or  0.5°lat x 0.667°lon(NA nested grid)

• 47 vertical layers

• Simulation period: 2007

• Anthropogenic emissions: EDGAR (global), updated with NEI’05 

(U.S.), BRAVO (Mexico), and CAC (Canada)

• Biomass burning emissions: 8-day GFEDv2

Model simulations:

 Standard simulation with 8-day GFEDv2 biomass burning 

emissions.

 Sensitivity simulations: turning off biomass burning emissions. 

2. Model description and simulations

3. Observations

5. Summary and Outlook

 Further analysis of PBL height and several other factors determining

surface ozone including boundary layer mixing, precipitation, ozone

production efficiency, as well as biomass burning emissions.

 Fire impacts on air quality of urban areas in Southern California and

trends in surface ozone concentrations in Western U.S. over a decadal

scale would be the topics for future research.
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Fig. 2. Observed and simulated surface ozone (13:00 –17:00 LT) at 

(top) Canyonland, UT and (bottom) Pinedaie, WY for Apr.–Dec. 2007. 
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CASTNet (http://java.epa.gov/castnet)

measures hourly surface ozone in

remote locations throughout the U.S.

Fig. 1 shows CASTNet sites in the WUS.

Sites with missing data for 15

consecutive days are excluded. The

majority of the sites are elevated

mountainous sites located in the

Rockies and the Sierra-Nevada.

We estimate wildfire impact

on surface ozone in the

western U.S. using the

2°x2.5° simulations. Monthly

average enhancements to

surface ozone from biomass

burning emissions are

shown in Fig. 5. Largest

enhancements are in the

Pacific Northwest, where

most wildfires in the lower 48

states occur. The largest

enhancements are in August,

in both the Pacific Northwest

and in Southern California.

The surface ozone

enhancements are ~10 ppbv

on average in wildfire source

regions. The enhancements

decrease in Sept. and Oct. as

wildfires abate.

4. Results
We excluded sites that are either

highly influenced by urban

pollution or located near coastal

regions. Results from the 2°x2.5°

simulation show generally good

agreement with observations at all

sites with noticeable discrepancies

in summer. Model results

reproduce the observed seasonal,

synoptic, and day-to-day variability.

As an example, Fig. 2 shows

comparisons at two sites. Results

from the nested simulation are in

good agreements with observations

in spring and late fall to winter.

Large discrepancies are seen

during summer (Jun.–Sept.) when

simulated values are often 2X the

observations.

Abstract
While summertime surface ozone levels have been decreasing throughout the

U.S., the western U.S. (WUS) has seen an upward trend in the past decade.

That upward trend is likely a result of the increasing intensity and frequency

of wildfires in the WUS. Here we intend to examine surface ozone

observations from CASTNet to delineate the potential impact of biomass

burning emissions on surface ozone in the WUS. We conduct GEOS-Chem

global and nested simulations for 2007 and compare model results against

CASTNet observations. The global model simulation captures the seasonal,

synoptic and daily variations of surface ozone. The nested model simulation

also produces surface ozone variations outside of summer. The largest

discrepancies, for the global simulation and particularly for the nested

simulation, are in summer. These discrepancies warrant further investigation.

Biomass burning contributes ~10 ppbv to summertime surface ozone in the

WUS.

Fig. 4. (top) PBL heights at Pinedaie, 

WY; (bottom left) Scatter plot of NARR 

vs. GEOS-5 (nested) PBL heights; 

(bottom right) Scatter plot of NARR vs. 

GEOS-5 (2°x2.5°) PBL heights.

Scatter plots of observed vs.

simulated surface ozone bear

out the above comparisons. The

2°x2.5° simulation results agree

remarkably well with

observations, while the nested

simulation results are

consistently biased high during

Jun.–Sep. The differences

between the two model

simulations likely reflect in part

their differing boundary layer

behaviors.

Fig. 5. Surface ozone enhancements for July, August,

September and October 2007 from N. American biomass

burning emissions, as determined by difference with

sensitivity emissions where these emissions are shut off.

Results are from the 2°x2.5° simulations.

Fig. 3. Scatter plot of observed vs. 

simulated surface ozone at (upper panels) 

Canyonland, UT and (lower panels) 

Pinedaie, WY. 

PBL heights in both 2°x2.5° and
nested grid are generally in good
agreement with values from
NARR reanalysis (36-km
horizontal res.) at most sites with
significant low biases especially
in the nested simulation. PBL in
the nested grid is often much
shallower than that in NARR
(shaded area in Fig. 4). These
unusually low PBL heights are
typically anti-correlated with
correspondingly high ozone in
the model. The differing PBL
behaviors between the nested
and the 2°x2.5° warrant further
investigation.

Outlook:

 Simulation results of surface ozone concentration by 2°x2.5° GEOS-

Chem simulation are found to be in good consistency with observation

data from CASTNet and could be used as a valuable tool for estimating

contribution to surface ozone by biomass burning emissions. NA nested

grid model is producing a much higher surface ozone than observation

during summer and this could be impacted by the difference in PBL

height.

 In the sensitivity simulation, we found a clear increase in simulated

surface ozone, which could exceed 10 ppb in regions where active fires

took place.
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