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Figure S1. Flight tracks of B200 (purple) and C130 (light blue) in summer 2016, winter 2017,
autumn 2017, and spring 2018. Thick lines on maps represent the tracks of four selected frontal
flights, i.e. August 4, 2016, March 7, 2017, October 26, 2017, and May 2, 2018, that are analyzed
in detail in this study (flight tracks in warm sectors of the four frontal systems are colored in dark

red while cold sectors dark blue).
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Figure S2. Mean model bias (MB, ppm) in cold and warm sectors of frontal systems within the
planetary boundary layer (PBL), lower free-troposphere (LFT), and upper free-troposphere
(UFT) in Summer 2016.
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Figure S3. Same as Figure S2, but for Winter 2017.
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Figure S4. Same as Figure S2, but for Fall 2017.
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Figure S5. Same as Figure S2, but for Spring 2018.
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Figure S6. Taylor diagram for [CO;] performances of OCO-2 MIP members in cold and warm

sectors of frontal systems within the planetary boundary layer (PBL), lower free-troposphere
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(LFT), and upper free-troposphere (UFT) in Summer 2016.
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Figure S7. Same as Figure S6, but for Winter 2017.
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Figure S8. Same as Figure S6, but for Autumn 2017.
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Figure S9. Same as Figure S6, but for Spring 2018.
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Figure S10. Latitude-height curtains of model-simulated CO, mole fraction (color shading) in (a)
PRIOR, (b) IS, (c) LNLG, (d) OG, and (¢) LNLGOGIS experiments along the flight track crossing
the mid-west on October 26, 2017 (thick line in Figure S1). The color-coded circles denote
measurements of CO, by two aircrafts (C130 and B200), the dashed line represents boundary layer
height measured by the airborne lidar on C130, the solid grey lines denote model-simulated
boundary layer height, and the white lines are isentropic surfaces.
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Figure S12. Same as Figure S10, but for May 2, 2018.
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Figure S13. Same as Figure S11, but for Spring 2018.
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