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CO, retrieval and preliminary retrieval results from

space-based observations in shortwave infrared band

ZOU Mingmin' , CHEN Liangfu', TAO Jinhua', ZHANG Ying', FAN Meng'?, SU Lin'

1. State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earih,
Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Betjing 100049, China

Abstract: CO, is a primary greenhouse gas in the atmosphere and many scientific missions from all over the world are focused on

space-based remote sensing of CO, using shortwave infrared technique. We present an improved method to retrieve CO, column

abundance from space-based observations in a shortwave infrared band. We analyze the sensitivities of CO, observations to aerosol

scattering and atmospheric temperature profiling using the forward model. We also evaluate the reduced accuracy of CO, retrieval

caused by aerosol scattering and 1K random error of temperature profiles. We propose a Modified Damped Newton Method

(MDNM) for CO, retrieval and present the retrieval samples to evaluate the performance of the proposed algorithm. Sensitivity stud-

ies show that the influence of aerosol scattering and temperature on CO, remote sensing and scattering can cause a misestimate of up
to 13.2 ppm of CO, concentration. We retrieve the CO, column abundance from GOSAT L1B data using MDNM method, and the

results are compared with ground-based measurements from Total Carbon Column Observing Network (TCCON). The correlation

coefficient R-square between the retrieved results and TCCON measurements is 0. 729. Sensitivity studies show that aerosol scatter-

ing can cause a significant error in CO, retrieval. A comparison between satellite retrievals and ground-based measurements shows

good agreement. The proposed MDNM method is preliminarily proven to accurate.

Key words: CO,, MDNM, Retrieve, GOSAT
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CBERS-04 satellite image of Dongtai, Yancheng
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The China-Brazil Earth Resources Satellite program (CBERS) is a technological cooperation program between China and Brazil which
develops and operates earth observation satellites. CBERS-04 satellite will mainly be used in land use monitoring, forestry resource
survey, water conservancy planning, crop yield estimation, environmental protection and many other fields. The CBERS-04 satellite carries
four instruments: panchromatic imager (PAN) with 5 m spatial resolution for the panchromatic band and 10 m spatial resolution in the
other bands; multispectral camera (MUX) with 20m spatial resolution; the infrared medium resolution scanner (IRS) with 40 m and 80 m
spatial resolution, and a wide-field imaging camera (WFI) with 67 m spatial resolution. The cover image is the fusion of panchromatic and
multispectral images captured by CBERS-04 satellite, which shows Dongtai, Yancheng on December 8, 2014. In the image, ponds, rivers,
roads and fields with different crops can be clearly identified.
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