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_OpPErnicus

The Sentinel-5 Precursor (S5p) is the first atmospheric Sentinel mission focdsing on global observations of the atmospheric

composition for air quality and climate monitoring. Launched on Oct. 13 2017 with a 7 years design lifetime.
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Loose Formation flying of Sentinel-5

Precursor with Suomi-NPP

* improved S5p/TROPOMI
Methane retrieval

 intercomparison/validation of
the products from both satellites

 future synergistic data
exploitation
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opernicus

- EUROPEAN EO PROGRAMME
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- the 7 Sentinels produce
about 25 TByte of data per day

@ ATMOSPHERE MONITORING
MARINE ENVIRONMENT MONITORING

- @k LAND MONITORING
i CLIMATE CHANGE

- OPEN DATA ACCESS L

(huge USER uptake - 230.000)
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COPERNICUS - Some Statistics &‘“‘?‘i‘esa
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Total volume of downloads (PB)
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S5p - Ground-Segment (PDGS) d<esa

FOS/Data Acquisition

+ Mission Operations: controlled by ESOC supported by the OSF at KNMI (defining TROPOMI
operations)

+ Post Launch Support Office (PLSO) ESTEC: in-orbit mission performance monitoring - no major
anomaly reported so far

- Data Acquisition: Inuvik and Svalbard ground-stations

+ Mission Commanding: Kiruna and Svalbard ground-station

PDGS

* Level 1 Prototype Development: at KNMI (supported by SRON)
* Level 2 Prototype: at KNMI (supported by SRON) & at DLR (supported by BIRA/IASB) & RAL
+ Operational Level 1 and Level 2 Product Processing — Payload Data Ground Segment (PDGS): at DLR

+ Cal/Val: MPC (operational) and S5PVT (science - AO projects) - WS at ESRIN Nov. 11-14 2019,
Fiducial Reference Measurements (FRM) Projects (e.g. TCCON)
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TROPOMI TROPOMI with improved cloud/snow recognition

10 11C

TROPOMI trop. NO, Feb. 2018 KNMI/ESA KNMI/ESA
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s S5p/TROPOMI - Connecting the Dots {<esa

April 2018: 'NO, Dots’ over Siberia - KNMI NO, Emissions of compressor stations along the Urengoj pipeline

Novosibirsk

J / ) cenll= ; 3erm Kra g -
NO2 tropospheric column gridded mean, TROPOMI sensor (1e-6 mol m”~-2) ; No:" heric column (orbit data), TROPOM| sensor (1e-6 mol ’;1'2)
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West Siberia: gas compressor stations along
pipeline to transport gas to Europe show up in
map of NOx emissions - KNMI

NOXx emissions January 2010 (HTAP)

NOx emissions June 2018 (DECSO-TROPOMI)

[(N)kg/km2/month]

NOXx emissions HTAP
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.70 15 2
ropospheric column [10' molec./cm?]

3 4 6 8 " 15 20

NO2 observations
TROPOMI

NOXx emissions DECSO-TROPOMI
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. S5p-TROPOMI NO,,0C02 - CO, d=esa

S5P NO, slant column (background) =
overlayed by OCO-2 XCO,(foreground, *°
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University Bremen
Atmos. Chem. Phys. Discuss., 405.5
https://doi.org/10.5194/acp-2019-15
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Medupi and Matimba power plants in
South Africa on July 11, 2018.
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\_Opericus

Copernicus Atmospheric Monitoring Service (CAMS) - operational
uptake of S5p/TROPOMI Total Ozone columns on December 05 2018

07.07.2018

: Ozone Partial Pressure (mPa)
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values below 1 mPa appear transparest
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L1B Product (Radiances/Irradiances), Aerosol & Cloud (s,
* information - released to the public during July 2018 &\; esa

Copyright: Contains modified Copernicus Sentinel data (2017-2018) / processed by DLR and KNMI

S5p Aerosol Absorbing Index
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S5p - Typhoon Yutu, Phillipines, 28th October 2018 Agung Volcanic Eruption, 27 Nov 2017
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Methane and tropospheric Ozone Column - released to

\\\.,__
the public during March 2019 &; eéSa

Copyright: Contains modified Copernicus Sentinel data (2018-2019) / processed by SRON and University Bremen

http://www.esa.int/Our Activities/Observing the Earth/Copernicus/Sentinel-

5P/Methane and ozone data products from Copernicus Sentinel-5P

TROPOMI/WFMD XCH, 2018

XCHy [ppb]
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Methane during 2018 as retrieved by University Bremen
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http://www.esa.int/Our_Activities/Observing_the_Earth/Copernicus/Sentinel-5P/Methane_and_ozone_data_products_from_Copernicus_Sentinel-5P

TROPOMI Operations Change @esa

* Towards an improved spatial sampling:
Even smaller pixels ... .

v change of TROPOMI operations for
reduced along-track spatial sampling (5.5 BT,
km instead of 7 km) during mid 2019 to
reduce occurrences of saturated pixels
over the tropics for high clouds in the VIS

Good quality
retrievals

Noise on SCD

bit larger

and NIR wavelength range. A e SRR (o cxpected)
v planned mid 06 August 2019
v about 20% more science data

Copyright: Contains modified Copernicus Sentinel data (2018) / processed by KNM|
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Future Planned Products Releases

Ozone Profiles (end 2019) and Aerosol Layer Height (mid 2019)
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The Ozone Profiles release can only be done after a L1 product change
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Summary (S5p Status)

* Most products have been provided to the public (2 missing)

* The Aerosol Layer Height product to be released during this summer

* The Ozone Profile product to be released by the end of this year/early next year

* Overall product quality is already good but improvements are planned (e.g. use better
surface reflectance (ozone NRT products), bias in SO, slant columns)

* First TROPOMI operations change is planned early August (improved spatial resolution —
20% more science data) — original Requirement: 7 x 7 km - 5.5 x 3.5 km

* Prototype development on 10 new possible products is starting (e.g. H,0, B,O, SIF, AOD)
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