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GEOS-Chem & Satellite data comparison  

As we see from Jennifer’s talk: 

1)  Middle‐troposphere: the GEOS‐Chem model reproduces the 
observed tropical ozone maximum fairly well in 2005 and 2006, 
except for September and October of 2005, when the model is 
too low. 

2)  Lower‐troposphere: comparing with TES and MOPPIT data, too 
much CO exported to East Pacific in August/September. 

3)  Upper‐troposphere: Comparing with MLS data, GEOS‐Chem CO 
maximum occurs ~1 month late. 

GEOS-Chem – TES, Sep 2005 GEOS-Chem – TES, Oct 2005 



Difference between 2005 and 2006 of Ozone and NOx from 
GEOS-Chem at 430 hPa 

Ozone NOx NOx emission from lightning 

Differences in NOx from lightning contribute to the model’s interannual 
variation of the tropospheric ozone distribution.  LIS data show 2006>2005. 



Horizontal Wind Field and Ozone Mixing Ratio at 430 hPa 
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   2005:  
     an amplified N-S  

transport trough was 
persistent in the 
south Atlantic 
generating a bipolar 
ozone maximum in 
October.  

   2006 (El Niño):  
      weaker subtropical 

anticyclones. 
Stronger easterly 
wind along 10°S and 
westerly wind in the 
subtropics, with a 
relatively stable 
region in between – 
favorable for building 
up the ozone 
maximum. 
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Ver>cal pa?erns of ozone flux along 14° S in October  

2006: More descent 
over the East Atlantic 
Basin, bringing down 
ozone from aloft. 

2005: A bifurcation 
happens around 400 hPa. 



UT CO from MLS and GEOS-Chem 

•     Too much CO exported to 
the east equatorial Pacific. A 
similar overestimate is found 
in the LT comparing GEOS-
Chem with TES and MOPPIT 
data.  

•     Comparing with MLS data, 
GEOS-Chem CO maximum 
over South America in the UT 
occurs ~1 month late. 

South America 

MLS 



Convec>on in the troposphere in GEOS‐Chem in 2005 

Aug & Sep: 
Amazon: barely any 
convection, horizontal 
transport dominates 
in LT. Large amount of 
CO  exported to the 
East equatorial 
Pacific. 

Oct & Nov 
ITCZ shifts 
southward, strongest 
convection appears in 
Nov, contributing the 
maximum CO mixing 
ratio in Nov. in the 
upper troposphere.   

Contours: Convective mass flux  of air (Pa/s): left and middle: 0.5Pa/s, right: 0.1Pa/s 
Color: CO mixing ratio (ppbv), Fire occurs mainly in Aug/Sep.  In South America, CO 
maximum occurs in Sep at 688hPa, in Oct. at 430hPa and in Nov. at 215hPa 



Vertical profiles of convective mass flux  

South America:  
•     largest increase in deep convection from September to October   
•     convection reaches a higher altitude in November, causing CO max. in model                          
•       most outflow is below 200 hPa 
•     slow vertical ascent above region of convective outflow in TTL (See right)       

The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. 
Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

Fueglistaler et al. 2009 

150 hPa 



Summary 

•   Meteorological differences between 2005 and 2006 in the south 
Atlantic help explain the model’s interannual variation of ozone, but 
differences in NOx are also important.   

•  We understand the model behavior but not the discrepancy 
with TES and OMI/MLS data. 

•   Spatial distribution of UT CO is closely related to the surface 
emissions, horizontal transport and deep-convection 

•   Maximum in east equatorial Pacific in Aug/Sept. is north of the 
equator where the convection is – and the easterly flow appears too 
strong 

•  Convection reaches a higher altitude in November, but most 
outflow is below 200 hPa.  

•  Slow vertical ascent air above region of convective outflow in TTL 
– may cause the 1-month lag of CO maximum in GEOS-Chem. 


