Characterizing errors in AIRS
Level 2 CO2 retrievals using
forward transport model simulation
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Suite of dataset available over recent years

NOAA reference network (Tans et al.)

J + "-* S
- .’
- r : ;'?f
*s oy,
! s

fs + R iR 5 ~ CONTRAIL (Machida et al. 2008)

il

o ————

90S

- - -
u - FETARE

CARIBIC (Brenninkmeijer et al.)

latitude

150  -160

~110
longitude

HIPPO (Wofsy et al. 2011)

¥ 1 T T .
60E 120 180 120W GOW
JABO17 JABS21 JATO3J JATO7J
Ewrekal®” - Ny-flesund*
- . Sodankyla
Bremen
KMWO .
Four Comers oTukFpfa Pari ’00 Bialystok Rikubetsu
Edwards, . o *Inacapolis Orbéans GAMMisch {
P Lamont — a
Pasadenal/L lzafia * S0
* Operational Site A’«nﬂ.on Istand Darwin *
* Future Ske PO
revious 5 Wollongong *
I.Mu"

TCCON (Wennberg et al.)

Golden years of CO2 data!

GOSAT & OCO2



Data and model

AIRS/Agqua Level 2 CO2 standard (AIRX2STC)/support
(AIRX2STC) products together with L2 standard retrieval
oroduct (AIRX2RET).

NASA/GSFC PCTM (Kawa et al. 2004 JGR) driven by MERRA
meteorology, running on global 1.0x1.5 (lat x lon) degree
resolution.

FWD simulation prescribed using NOAA's CarbonTracker
optimized fluxes (CT2013).

CONTRAIL upper air CO2 data.
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Figure 8. Zonal mecan CO; (ppm) versus time for the year 2003, (a) TM3 simulated surface CO; (ppm)
mixing ratio, (b) TM3 weighted column CO; (ppm), (¢) LMDZ weighted column CO, (ppm), and

(d) AIRS retrievals weighted column CO; (ppm).
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Seasonal cycle around equator
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An exercise using GOSAT XCO2 (very early version of ACOS)
GOSAT minus PCTM GOSAT minus CT
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AIRS-model misfit against retrieval parameters
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Note: model offset was calculated using AIRS CO2



AIRS-model misfit against retrieval parameters

AIRS—PCTM colored with Skin T SEP 2009
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Note: model offset was calculated using AIRS CO2



AIRS-model misfit against retrieval parameters

AIRS PCTM colored with Skin T SEP 2009 AlRS PCTN colored with Skin T SEP 7009
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Note: model offset was calculated using AIRS CO2



Jo do:

Update forward simulations and popu

lating fluxes.

Replicate the analysis using CarbonTacker.

Assimilate AIRS CO2 data in 4D-Var system.

Comparing to CONTRAIL upper air CO2 data.

Do the same exercise using GOSA

tomohiro.oda@nasa.gov

IR CO2.
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