CO2Image retrieval studies and performance analysis
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Introduction Impact of SNR

Mission overview 150 — 1 1 . T, 0
» National satellite mission (DLR), providing public data F= e S I B Zd0|
» Complementary to other missions such as CO2M ‘2510-0 ;?30_‘1
» Planned for launch in 2026 (currently in Phase B2) % 7.5 — %20_;f -
Scientific objective: FRUFSET A e N B | agee
» Anthropogenic point source emissions of CO» [3] and CHy4 E 25 __________ M 2V T T R0 |
» Carbon dioxide (CO,) quantification >1 Mt/y (detection >0.3 Mt/yr) R ) i S e .
» Methane (CH4) quant. >300 kg/hr (detec. >100 kg/hr) true XCO (ppm) true XCHj (ppm)
Technical specifications: Fig. 2: Retrieval of enhancements of (Left) CO, and (Right) CH,
» Push-broom grating spectrometer COSIS with spread induced by COSIS instrument noise.

» High spatial resolution (50 m x50 m)

» Short-Wave IR (SWIR) spectra from 1972—2400 nm Impact of heterogeneous scene albedo
» Moderate spectral resolution 1.30 nm @ FWHM [4]

COSIS-Py4CAtS heterogeneous ISRF impact
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Fig. 3: Heterogeneous scenes (light/dark albedo patterns) and their

X € (r,b,a,v,9,...). impact for different “blur functions * (see Fig. 1): telescope (front optics),
» BIRRA infers information from SWIR radiance intensity I = F(x) shit, and spectrometer — default is s/26 tel10 sp4 (green). Induced error
» SWIR observations sensitive down to the tropospheric boundary layer for retrievals (Left) w/o noise and (Right) with COSIS noise.
» State vector x contains geophysical parameters
> Py4CAIS line-by-line (Ibl) forward model [2] 2D concentration fields
» Successfully applied to space- and airborne sensors (e. g. [1]) 2
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Steps include: HECA 152
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» Simulate high-resolution, at-aperture radiance (Py4CAtS) ] — 3 il n
. . . . , [ T T ¥
» Derive total instrument signal and compute photo signal % . . \ . b | 0
» Apply COSIS radiometric calibration SR o B SO e L S
» Convert signal to spectral radiance at instrument resolution Fig. 4: Gaussian plume model for concentrations from point-like
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(Right) Nominal spectral response with impact of scene heterogenity
on effective ISRF (see Fig. 3).

Input for the retrieval includes:
» Synthetic COSIS observations
Instrument’s spectral response (e.g. Gauss®Box or tabulated)

Fig. 5: Error of inferred total columns by scaling a wrong initial guess
profile. (Left) Background profile fit versus (Right) plume profile fit.

> - References:

> SpeCtrOSCO_pIC Ime data SUCh as H ITRAN Of GEISA 1] P Hochstaffl, F. Sphreier, C. H. K('jhler3 A. Baumgartner, and _D. Cerrg. Met'hane retrieval from airborr)e hyspex observations
> Atmospheric model data such as p(z), T(2) B e D a2 27
> PrlOrS fOr mO/eCU/ar COncentrathn p rOfI/eS n(z) 3] ﬁ@ﬁiﬁ;ﬁhj O[()é)l:(ertzz,,zj).1\5/)\}iI(z:ig:/;/;lg)i;3ég.olfg?rzstﬁ,)ofoégiéstian, K. R. Gurney, J. Liang, A. Roiger, and A. Butz. Towards

spaceborne monitoring of localized CO, emissions: An instrument concept and first performance assessment. AMT, 13(6):
2887-2904, 2020. doi: 10.5194/amt-13-2887-2020.

[4] J.S. Wilzewski, A. Roiger, J. Strandgren, J. Landgraf, D. G. Feist, V. A. Velazco, N. M. Deutscher, I. Morino, H. Ohyama, Y. Té,
R. Kivi, T. Warneke, J. Notholt, M. Dubey, R. Sussmann, M. Rettinger, F. Hase, K. Shiomi, and A. Butz. Specitral sizing of a

11y o el B o WA = e X 2 W | - A= FraVaWaWal 'l o~y A — V.| - WaV_Wa\

# Deutsches Zentrum | |
. Institut Methodik der Fernerkundung
DLR fur Luft- und Raumfahrt eV DLR Oberpfaffenhofen

. ) D-82234 Wessling
in der Helmholtz—GemelnSChaft Internet: www.dIr.de/eoc



	References

