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Topography related bias

OCO-2 target mode observation at Lauder (New Zealand)
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Topography related bias

OCO-2 target mode observation at Lauder (New Zealand)
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Topography related bias

OCO-2 target mode observation at Lauder (New Zealand)

altitude XCO2 (bias corrected)
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Topography related bias

OCO-2 target mode observation at Lauder (New Zealand)
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V8 Bias Correction (target mode)

XCOz,., =XCO,, .. +0.36-dP +0.029 - (co2_grad_del — 15.0) + 8.5- DWS

dP : Psurf — Psurf,apriori

DWS . AODdust + AODwater + AODsalt

co2_grad_del : Change between retrieved and prior profile of the CO5 dry air mole

fraction difference from the surface minus that at level 13.
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OCO-2 - three different spectrometer
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Pointing

- The Y-axis is the footprint axis and the Z axis is the other axis, nominally along the spacecraft path
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std(dP) [hPa]

Pre-processor single band retrievals
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XCO2 - pointing shifted

V8 operational AGP@min[std(XCO2)]

Z=-202.1 arcsec, Y=222.4 arcsec Z=-50.0 arcsec, Y=200.0 arcsec

std: 1.59 ppm std: 0.68 ppm
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altitude

Pointing offset post correction

V8 AGP shift
CO2-bands
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altitude

Pointing offset post correction
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Pointing offset post correction

V8 operational

Z=-202.1 arcsec, Y=222.4 arcsec

std: 1.59 ppm

AGP@min[std(XCO2)]

Z=-50.0 arcsec, Y=200.0 arcsec

std: 0.68 ppm
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post corrected

Z=-202.1 arcsec, Y=222.4 arcsec

std: 0.67 ppm

AXcoz [ppm]
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Death Valley - Nadir/Glint mode

AGP@min[std(XCO2)] post correction
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z-shift [arcsec]

Refined pointing offset tests
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std(dP) [hPa]

std(dP) [hPa]
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Conclusion and Outlook

Topographic influence on XCO2 is primarily a reflection of the assumption

that we know the surface pressure. It appears that the retrieval algorithm is
working well and is not very sensitive to prior pressure.

Of secondary importance, misalignment of the slits (A-band vs CO2 bands)

introduces an error that depends on the elevation difference between where
these spectrometers are looking.

We can substantially reduce the XCO2 bias that results from both the error in

knowledge of the pointing of the observatory and due to the slit alignment
error by simply resampling the DEM (w/o rerunning L2). We are currently
refining our estimates of these offsets.

Pointing correction will be included in next data version.
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Thank you!

20



std(dP) [hPa]

Pre-processor single band retrievals

strong CO2 band

O2 A-band weak CO2 band

5.0 ! . 2.0
D : : .| Z-shift [arcsec] Z-shift [arcsec] | : Z-shift [arcsec] | :
: : : o~ 0.0 o~ 0.0 : : : o~ 0.0 :
A5 g | —o- 500 | 191 o 500 | A 21H o 500 | ;
: : | —e— -100.0 —e— -100.0 |: : ' —e— -100.0
: : | —e— -150.0 18l —e—-1500 |: ./ L ] >olf ——-1500 [: o /i l
40 B - ./ .
© T 17 .
o o
a ——
) 1.6 S
O O
X x
© ©

1.4
1.3
1.5 i i i i | 1.2 | | | | | 1.4 | | | | |
50 100 150 200 250 300 350 50 100 150 200 250 300 350 50 100 150 200 250 300 350
Y-shift [arcsec] Y-shift [arcsec] Y-shift [arcsec]

¥ : V8 operational (z = -202 arcsec, y = 222 arcsec)

21



V8 operational

Z=-202.1 arcsec, Y=222.4 arcsec Z=-50.0 arcsec, Y=200.0 arcsec

std: 2.94 hPa

dP - pointing shifted

AGP@min[std(XCO2)] AGP@min[std(dP)]

Z=-100.0 arcsec, Y=250.0 arcsec

std: 2.68 hPa std: 1.98 hPa
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XCO2 - pointing shifted

V8 operational

Z=-202.1 arcsec, Y=222.4 arcsec

std: 1.59 ppm

AGP@min[std(XCO2)]

Z=-50.0 arcsec, Y=200.0 arcsec

std: 0.68 ppm
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AGP@min[std(dP)]

Z=-100.0 arcsec, Y=250.0 arcsec

std: 0.90 ppm

AXco, [ppm]



Death Valley - Nadir/Glint mode
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