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1. Motivation

17 April 2020, 11:41:56 LT (OCO-3), 14:06:14 LT (S5P), wind speed: 5.86 m s~1
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CO, is the most important anthropogenic

greenhouse gas. Detecting and quantifying CO, e - e e

51.25°N

emission sources is an important task, but difficult
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to achieve, using satellite data. NO, is co-emitted
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with CO, during combustion processes and has el
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short lifetime. Therefore, NO, plumes have a

stronger gradient to surroundings, making NO, a
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useful proxy for CO, emissions.
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The objective of this study is to establish a high
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source: Betchatow Coal Power Plant

optimised for small scale processes. o
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2. From spectrum to tropospheric vertical column

- Measure spectra using TROPOMI \’, N
- Fit spectra using DOAS method
VC .
S total slant column (SC) : Illustration of slant
and vertical columns.

- Use STREAM to estimate strat. SC,

BAMF 461nm nadir SZA = 30°, no aerosols
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subtract from total SC

— tropospheric SC
Dependency of the Box

AMF (BAMF) on the

surface reflectivity.

- Transform into tropospheric VC using
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Reflectance Distribution Function
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a priori to calculate AMF
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Surface reflectivity of DLER product shows
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a) Lambertian equivalent reflectivity (LER)
WEST EAST
(a) reflected radiance in all directions the same
0z BRDF: diffuse + specular + retroreflection + ...

b) Bi-directional reflectance distribution

function (BRDF), describes angle-dependent

specular lobe

reflectivity of surfaces

retroreflection lobe
(a.k.a. "hot spot")
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3. AMF calculation l

. . SCIATRAN ’ITOA LUT' LER LUT » BAME ’AMFALER-LUT
- AMF calculation using SCIATRAN and the
BRDF kernel SCIATRAN

BRDF for all TROPOMI pixels and orbits takes [ coefficients
Flow chart for different AMF data sets
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4. Results
4.1 TROPOMI cloud data NRT vs RPRO near real-time
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Operational cloud data used in retrieval
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Near real-time (NRT) cloud data reprocessed
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(RPRO) until 25.7.2022 — influence on
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4.3 Validation using MAX-DOAS data p
MAX-DOAS data (VIS) of FRM4DOAS project used for
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5. Conclusions and outlook

IUP Bremen TROPOMI NO, VC product created for 2019 — 2025, (2025 not shown)
Importance of using RPRO cloud data confirmed
Additional branch found — operational product adjusts scene LER

Validation with MAX-DOAS clear improvements over operational product

too long
: : : Legende -

- Shortcut: determine LER corresponding to TOA... top of atmosphere 059 5 <= 090
TOA radiance of the BRDF case using LUT, as LUT... look-up table ' '
described by Vasilkov et al. (2017) ALER-LUT ... angular LER-LUT - r=080—-r =0.82
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