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Spectral Observations for Atmospheric Retrievals
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Approach

1) Simulate upwelling infrared spectra from clear — sky atmospheres
as observed by two satellite interferometers, one with Far
Infrared (FIR) and one with Mid Infrared (MIR) spectral coverage

2) Use optimal estimation (OE) to retrieve atmospheric profiles

3) Objectively compare information content in the two spectral
ranges by comparing “degrees of freedom” for signal

Methods and Data
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A Priori Climatology (S.): The temperature and water vapor
climatology was developed from radiosonde data collected at the
ARM ground sites: North Slope Alaska (NSA) and Tropical West
Pacific, Manus Island (TWP C1).

The mean profiles are displayed below, with a dashed line envelope
showing the central 90% of the distribution.
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Forward Model (y, K): We used the LBLRTM line-by-line radiative
transfer code to simulate radiance spectra and compute analytic
Jacobians. The bottom plot shows the upwelling radiance spectra for
the two mean profiles.
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Retrieval Algorithm

The nonlinear retrieval computes an estimate of the The Jacobian (K) is recomputed at updated

atmospheric state (x) from the observed spectral radiance state estimate, and the iteration continues until

(y) as a perturbation from the climatological mean. the state vector changes less than the
estimate’s uncertainty.

The state consists of the surface temperature, and the air

temperature and water vapor mixing ratio at each level. The degrees of freedom for the atmospheric
signal is the trace of the matrix product G K,
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“ ¢ “ ¢ (y y“) (y y“) independent “levels” in the retrieval.
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