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Abstract 

The impact of Hurricanes Katrina and Rita in 2005 on pollution 
emissions in the Gulf of Mexico region was investigated using 
tropospheric column nitrogen dioxide (NO2) data from the Ozone 
Monitoring Instrument (OMI) on the NASA Aura satellite. We 
found that NO2 was 36% lower around New Orleans, Louisiana 
and coastal Mississippi due to power outages caused by Hurricane 
Katrina.  Hurricane Rita caused a significant reduction (26%) in 
NO2 associated with power generation and intensive oil refining 
activities near the Texas/Louisiana border. We also found a 54% 
decrease by these two storms over the eastern Gulf of Mexico Outer 
Continental Shelf (GOM OCS) region due to the evacuation of and 
damage to platforms, rigs, and ports associated with oil and natural 
gas production.  Changes in NO2 concentrations as inferred from 
the OMI data are consistent with bottom up estimates of emissions 
changes associated with damage from Hurricanes Katrina and 
Rita. Therefore, these data can be used to assess the impact of 
natural disasters and monitor the progress of recovery. 
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Figure 2.  (left) Difference (%) of NOx emissions from oil/gas production platforms 
between July and October 2005 calculated as (Oct–Jul)/Jul.  (right) The locations of 
platforms destroyed by Katrina (red plus signs) and Rita (blue cross signs). The 
tracks of hurricanes are also shown as red and blue solid lines for Katrina and 
Rita, respectively.  

Abstract 
We investigated variations in the sensitivity of surface ozone formation in summer to 
precursor species concentrations of volatile organic compounds (VOCs) and nitrogen oxides 
(NOx) as inferred from the ratio of tropospheric columns of formaldehyde (HCHO) and 
nitrogen dioxide from the Aura Ozone Monitoring Instrument (OMI).  The data indicate that 
ozone formation became: 1. more sensitive to NOx over most of the U.S. from 2005 to 2007 
because of substantial decreases in emissions from stationary sources, and 2. more sensitive to 
NOx with increasing temperature, in part because emissions of highly reactive, biogenic 
isoprene increase with temperature, thus increasing the total VOC reactivity.  Based on our 
interpretation of the data, current strategies implemented to reduce unhealthy levels of surface 
ozone should focus on reducing NOx emissions, even in cities which have historically benefited 
from reductions in both NOx and VOC emissions (e.g., Los Angeles, New York City).  

Pre-Katrina v post-Rita: OMI NO2  

Figure 1. a) The mean tropospheric column NO2 (x1015 molec/
cm2) for the pre-Katrina period (August 1 to 26, 2005).  b) The 
same as a), but for the post-Rita period (September 27 to 
October 17).  c) The difference between the two periods (i.e., 
post-Rita minus pre-Katrina). The area inside the thick black 
line indicates those counties designated as federal disaster areas. 

Figure 3.  (top) Reduction in oil (diamond) and natural gas (x) production (black 
lines) in the GOM OCS relative to the value on August 26, 2005. The magenta line 
represents the total capacity of shut down refineries and turquoise represents the 
number of customers without power in Louisiana, Mississippi, and Texas. (bottom) 
Three-day moving average of the OMI tropospheric column NO2 from August to 
October 2005 for the regions defined by white boxes in Figure 1c. Box 1: Port Arthur, 
Texas, and Lake Charles, Louisiana, 2: New Orleans, Louisiana, 3: Gulfport, 
Mississippi and 4: the GOM OCS. The vertical dotted lines indicate the dates of 
hurricane landfalls.   

 

 

Day-to-Day Variation  

HCHO/NO2 : Seasonal Transition 
Figure 4. In the transition from summer to fall, the ratio changes for the following reasons:  
1) Natural isoprene emissions, which dominate HCHO in much of the eastern U.S., 
decrease rapidly in September on average, and 2) NOx partitioning favors NO2 in fall, but 
less so in summer. The color scale is saturated above a ratio of 6. 

The Sensitivity of Surface Ozone Formation as Inferred from OMI 
Formaldehyde and Nitrogen Dioxide Tropospheric Column Data 

Yasuko Yoshida 
Goddard Earth Science & Technology (GEST) Center,  

U. Maryland, Baltimore County (UMBC) 

Bryan Duncan  
NASA Goddard Space Flight Center 

Causes of Variation in HCHO/NO2 

Figure 6. (left column) The 
minimum monthly HCHO/
NO2 in June to August 
2005-2007.  (right column) 
The maximum monthly ratio 
in the same period.  a) 
Southwestern U.S., b) 
Midwestern U.S., c) 
northeastern U.S., and d) 
southeastern U.S. The color 
scale is saturated above a 
ratio of 6.  In the 
southeastern U.S. ratios are 
often > 10. 
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Pre-Katrina v post-Rita: NO2 Emissions 
from Oil/Natural Gas Platforms 

HCHO/NO2 : Interannual Variability  
Figure 5.  (top) Monthly-average HCHO/NO2 for the southwestern, Midwestern, and 
northeastern U.S for August 2006.  (bottom) The monthly HCHO/NO2 vs. NO2 for June (6), 
July (7), and August (8) of 2005-2007 for the Los Angeles (LA), Chicago, and New York City 
(NYC) metropolitan areas, which are delineated by black boxes in the top panels.  The 
horizontal dashed line shows where the transition (HCHO/NO2 ~ 1) occurs between NOx-
limited (above the line) and radical-limited (below the line) regimes.  
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Figure 7.  The June-August average OMI NO2 for 2007 minus the same period in 2005. 

HCHO/NO2 : Interannual Variability 

Variations in HCHO.  While there were no clear trends in HCHO during the summers 
of 2005-2007 (not shown), there was significant variation, mainly associated with the 
temperature dependence of emissions of biogenic isoprene. This implies that cities, 
which have isoprene contributing significantly to their total VOC reactivities, become 
more NOx-limited during heat waves; this is important as high ozone episodes are 
more frequent during heatwaves than in cooler periods.  
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