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ESA-AeroCarior&nCHE

e 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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ThelinlchetweennCO2.8aer0S0ls

Albedo dependent
~J
Path < | A@Qb error of up to a few

, % if uncorrected

CO2-M requirement:
< 0.5 ppm
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Schemaitic projeckoutiine

Orbit simulator

Retrieval

WRF-CHEM

aerosol, CO2 WRF-CHEM

CO2 inversion
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WRE-CHEM demains

Domain Berlin @) Domain Beijing
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* Summer & winter case, year 2013
* Inner domain at 4x4km?
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CasesBerlinsummer— et

* Clear signal in PM2.5 over Berlin

« For XCO2 powerplants to the south dominate O
Cloud fraction
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Cases:Beljingawintes

Much larger signals in XCO2 & Aerosols

0.13

0.27 0.40 0.53

] ! ]
Cloud fraction

2013-01-13 UTC 4

2013-01-13 UTC 4
= =
395.0 396.3 397.7 399.0 400.3 401.7 403.0 404.3 0.00 80.00 160.00 240.00 320.00 400.00 480.00 560.00
ppm mg/ma2
T
o00e®-
SRON
c0e 000
Y 1 1 Eee)
*9e 0 -
o
Netherlands Institute for Space Research e

MAX PLANCK INSTITUTE

Koninklijk Nederlands
FOR CHEMISTRY

Meteorologisch Instituut
Ministerie van Infrastructuur en Milieu




Comparisenstessuriace -data
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Surface PViEsievaluationsiorBerlin case
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Surface-RPMEsevaluaitionsiorBeljing case
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Aeroselmeasurementss-—

T

Multi-angle spectro-polarimetry Spectral radiance:
385-765nm

Multi-angle:
- Sample the scattering phase
function at different angles

Polarization:
- Measure the degree of
linear polarization (DLP)
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Added valtiereiMAP

Added value of MAP-mod with optimal setup:

Casel, vegetation , SZA=60 degrees Case2, soil, SZA=60 degrees
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> MAP significantly improves the CO2M performance, particularly at higher AOTs
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City- plune: BenrlinWinter

Berlin XCO, plume CO, sensor only

syst
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|J|ng winter

City- plune: Be

Beijing XCO, plume €5t CO, sensor only
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City plure: Beumg SUmmer

Beijing XCO, plume €45t CO, sensor only
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e Matrix inversion:

Solve:
J =0.5[(c - Mx)TRL (c - Mx) + (X - X,)"BL(x - X,)]

X. Scalmg factors =>[ Ecity ’ ACother E + Lat. Bounds ’ Cbackground]

C: MXgy+ €y

Xo: perfect prior

R (diagonal): g, + €4

syst

B (diagonal): g,
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Resulitsrretiereneesscenarios

Berlin Beijing
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Main-Outcomess(2)
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> 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
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Generalfeutecomesand-implications

* 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
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