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• ESA funded scientific support study for CO2-M (June 2017 
– December 2019)

• Application of the approach extended within CHE (WP2.5)  
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Berlin

• Summer & winter case, year 2013
• Inner domain at 4x4km2



XCO2 PM2.5

Cloud fraction

• Clear signal in PM2.5 over Berlin
• For XCO2 powerplants to the south dominate 
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• Much larger signals in XCO2 & Aerosols
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Spectral radiance: 
385 – 765 nm

Multi-angle:
- Sample the scattering phase

function at different angles

Polarization:
- Measure the degree of 

linear polarization (DLP) 

(MAP)



> MAP significantly improves the CO2M performance, particularly at higher AOTs
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Berlin XCO2 plume εsyst CO2 sensor only
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• Matrix inversion: 

Solve:

J  = 0.5[(c - Mx)TR-1 (c - Mx) + (x - x0)TB-1(x - x0)]

x: scaling factors =>[ Ecity , ΔCother E + Lat. Bounds , Cbackground]

c: Mx0 + εsyst

x0: perfect prior

R (diagonal): εsyst + εrnd

B (diagonal): εx



Berlin Beijing

Deviation from
The “true” flux

Posterior flux 
uncertainty

443% 66%



Berlin Beijing

> MAP effectively accounts for the impact of systematic error on derived CO2 estimates
> This is critical in particular to improve the CO2M performance for polluted cities



• Without MAP: Overall reasonable performance for 
Berlin, but no useful results for Beijing.

• With MAP: Overall much improved performance, 

including useful results over Beijing.

Within CHE: Extension to other cities / cases using 
datasets prepared for 2015


