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Principles, prototype and performance of the LHR
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Scientific rationale and technology development objectives

CO, major atmospheric component of terrestrial C-cycle and Sun disc camera ~ Initial characterization measurements Allan variance computed over successive
- with an IR source at T, = 1190 K real atmospheric spectra
climate system, and best-known GHG. Strong PBL and seasonal broadban adiaton (=30 ms, t,, = 30 s, 500 samples, DSBW = 600 MH2) 16:00-18:00 LT on 29' April 2017

or IR source (e.g. BB)

variations and slow rising trend due to anthropogenic emissions.
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Gas pressure retrievals from pure C,H, 10-cm cell measurements with an IR source background yield 20.0 + 0.22 mbar (20.08 + 0.81 mbar
over 81 1-min measurements), comparable to the expected pressure gauge reading of 20 mbar.
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e BIRA-IASB sun tracker
used for Vertex 70 and LHR

. Pre-processed (L1) spectra from April 29" 2017 + LHR data retrieval (total column amounts and profiles) based on Optimal Estimation Method (Rodgers), using RFM (Dudhia, 1997)
£ oo CO, dawn to dusk as a forward model, the HITRAN 2017 spectroscopic database, WACCM-based priors and NCEP data for p and T profiles
%‘”’”8 H,O » Retrieval grid (6 levels for CO,, 5 levels for H,0O) optimized following the cumulative trace method (using high-res averaging kernels)
g0 «  Preliminary results suggest ~5.3 total DFS for 3 baseline coefficients, CO, and H,O combined
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