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Figure 4.1: FOCAL v10.1 monthly mean XCO2 gridded to 5°×5°. From top/left to 
bottom/right: Feb., Apr., Jun., Aug., Oct., and Dec. 2015. 
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Figure 4.3: Heat 
map of FOCAL vs. 
CAMS XCO2 data 
on the basis of 
monthly mean 5°×5° 
grid boxes including 
more than 100 data 
points. 
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5 Comparison with NASA’s operational OCO-2 XCO2 L2 
product 

 

In this section we compare the same months of post-filtered and bias corrected 
FOCAL v10.1 XCO2 results with NASA’s operational OCO-2 L2 product v11.0 
(/O’Dell et al., 2018/, /Kiel et al., 2019/). Our comparison method is similar to what 
has been done in Section 4. However, as FOCAL and the NASA product feature 
different samplings, we first gridded the NASA product and compared FOCAL with 
corresponding grid box averages. In order to improve the comparability, both data 
products have been adjusted for a common a priori as explained in Section 5 of 
ESA’s GHG CCI+ product user guide version 4.1 (PUGv4.1) for the FOCAL XCO2 
OCO-2 data product CO2_OC2_FOCA /PUGv4.1, 2023/. 

Comparing Figure 4.1 with Figure 5.1 shows similar large scale temporal and spatial 
patterns and also the enhancements due to the anthropogenic source regions of 
East Asia in April are somewhat similar, even though less pronounced. Additionally, 
the total number of soundings used to compute the shown maps are very similar.  

The most obvious differences between the gridded FOCAL and the gridded NASA 
product are the somewhat larger variability of FOCAL and the larger values in the 
Sub-Saharan biomass burning region seen by FOCAL in some months. In this 
context it shall be noted that the FOCAL L2 and the NASA L2 product are sampled 
differently. 

Similarly, as done for the model comparison, we concentrate only on grid boxes with 
more than 100 FOCAL and NASA soundings so that the standard error of the mean 
becomes negligible (~0.1ppm). Therefore, the difference between FOCAL and NASA 
in such grid boxes can be interpreted as systematic temporal and regional mismatch 
or bias. The heat map shown in Figure 5.2 bases on these grid boxes. The standard 
deviation of the systematic mismatch (including also representation errors) amounts 
to 0.59ppm and the correlation between FOCAL and NASA is 0.96. 

FOCAL scatters within the grid boxes with a standard deviation of 1.29ppm which is 
somewhat smaller than the average reported uncertainty of 1.77ppm. The overall 
average offset (FOCAL – NASA) is 0.01ppm. 
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Figure 5.1: NASA’s operational OCO-2 v11.0 XCO2 L2 product gridded to 5°×5° 
monthly means. From top/left to bottom/right: Feb., Apr., Jun., Aug., Oct., and Dec. 
2015. 
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Figure 5.2: Heat 
map of FOCAL vs. 
NASA OCO-2 v11.0 
XCO2 data on the 
basis of monthly 
mean 5°×5° grid 
boxes including 
more than 100 data 
points. 
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