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† IN MEMORIAM, Pierre H. Flamant, (21 April 1942–30 June 2020), who initiated lidar research at LMD in the seventies, and the MERLIN mission in 2008
MERLIN is a French-German space mission to monitor the
atmospheric methane content using an IPDA lidar

To retrieve CH4 columns To simulate MERLIN data

Example of
noisy signal

For 113 400 individual shots and for 810 cells of 50 km grouping 140
consecutive shots: the % of points for which the methane column is
retrievable (sufficient reflectivity) and the corresponding SSE and
XCH4 mean bias and mean standard deviation
SSE (in m)
Per shot

Academic test
For a standard atmosphere 14,000 signals are simulated with
different random realisations of the noise.
With a mean bias of 21 ppb and a standard deviation of 303 ppb, the
shot-by-shot methane column is not useable.
This highlights the need to average over several shots to achieve the
desired accuracy.
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Error histograms for DAOD (sampling of 3.5 10-4) and methane
column XCH4 (sampling of 1 ppb)

Standard deviation:
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Orbit experiment
Orography along
the orbit and
departure
between NWP
value and DEM
value

Molar absorption cross-sections for CH4, H2O and CO2

Bold curves for P = 1013.25 hPa (thin for 500 hPa),
red/blue/green for T = 300 K (280 K)
magenta/cyan/brown for T = 250 K (220 K).
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instrumental
noise

Comparison of our results to the MERLIN performance levels

The academic test: cyan dots, the orbit simulation: orange dots
Breakthrough level is reached.

