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Atmosphere

Monitoring SENTINEL-1: S1Aand 1B

4-40m resolution, 3 day revisit at equator in orbit
SENTINEL-2: S2A and 2B

10-60m resolution, 5 days revisit time in orbit
SENTINEL-3: S3A and 3B

300-1200m resolution, <2 days revisit in orbit
SENTINEL-4: 1st Launch

8km resolution, 60 min revisit time 2022
SENTINEL_Sp . S5P in orbit

7-68km resolution, 1 day revisit

SENTINEL-5: 1st Launch

7.5-50km resolution, 1 day revisit 2023
SENTINEL-6: 1st Launch

2020

10 day revisit time

S ECMWF ((opernicus

Polar-orbiting, all-weather,
day-and-night radar imaging

Polar-orbiting, multispectral

optical, high-resolution imaging

Optical and altimeter mission
monitoring sea and land parameters

Payload for atmospheric
chemistry monitoring on MTG-S

Mission to reduce data gaps
between ENVISAT and Sentinel 5

Payload for atmospheric chemistry
monitoring on MetOp 2"Gen

Radar altimeter to measure sea
surface height globally
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Why are information services needed?

Copernicus
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Credit:/European Union, contains modified Copernicus Sentinel data 2018, prooessed with EO B owger

Example: NO, tropospheric column from
Copernicus Sentinel-5P (31/10/2018)

Observations are essential, but direct

use is generally limited:

e gaps in space and time

* observed quantities may not be
directly relevant (vertical column vs
nose-level concentration)

e Complex and numerous

What services do:

* blend observations (satellite and
non satellite) with model to provide
a consistent “picture”

* forecasts, some days ahead

* reanalyses over past years, decades
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" Biogéochemical cycles

from D. Jacob



Atmosphere
Monitoring

npots
= cosmic
Mocgha Trapiques
18500
2
cosaT

Suomi-p

cosmic2

maqua

W Ocaansat
Crvosat
Sentinel 3

u SaralfAltis
Seatinel 5p

EartheARE

mENVISAT
TRMM
mQuikscaT
msAT

ADWM Agolis

9 My work

‘/) 90

+ Excellent Air Quality
© What you should do

) Meara

...and public/commercial users
run the last mile

EECMWF (opermicus g

European
Commission



. CAMS: Big Data for local applications
Atmosphere
Monitoring

CAMS provides big data with the corresponding
technical and scientific expertise to support
expert users.

In doing so, we allow the CAMS information to
reach millions of users in and outside Europe.

Downstream applications

c ECMWF Gp?gm!g[ejals m European



The CAMS product chain
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Actualités

pView full 5 day air pellution
forecast
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(" Becoming a mainstream source
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Description of the CO2 inversion
production chain

Issued by: CEA
Date: 27/03/2017

Ref: CAMS73_20155C2_D73.1.5.5_201703_ CO2 inversion production chain_v1
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Mean CO.MIXING.RATIO.VOLUME profiles CAMS vs NDACC

(AN 0-suite vs FTIR, 2018.04.01 00-00 to 2018.04-30 00:00)
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CAMS provides detailed information about how its

products are produced and what the quality is
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Real-time analyses and 5-day
forecasts at ~40km resolution

Reanalysis 2003— at ~80km resolution

Dedicated forecasts (e.g. field
campaign support, special events)

May 2003

May 2012

CAMS forecast from Tuesday 09 October 2018 00Z valid at T+000: Tuesday 09 October 2018 00Z
i ion of Total ion (mg/m3) at 45°W
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CAMS Global Reanalysis - Carbon monoxide 2003 - 2016
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‘ The CAMS global reanalysis of atmospheric composition

The dataset covering the period 2003 to end 2016 was released in September. This reanalysis is a marked
improvement over our previous datasets (MACC reanalysis and CAMS interim reanalysis).

Atmosphere
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Evaluation of Aerosol Optical Depth

CAMSRA (2003-2016)
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CAMS European Air Quality Portfolio

Amosphere Based on a multi-model approach (same boundary conditions, same emissions,
Monitoring
same meteorology, assimilation of 1000+ surface observations for key species)

Operational AQ ensemble
(incl. spread/uncertainty)

Individual operational AQ models
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* Once-daily 4-day forecasts
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* Regulated pollutants and pollens
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. * Annual reanalyses
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http://regional.atmosphere.copernicus.eu e ~10km re;ggéc&)wnFC _ 1
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Ozone

ENSEMBLE MEDIAN CAMS - Verification - Europe —— ENSEMBLE MEDIAN AN

CAMS - Verification - Europe ——
Surface nitrogen dioxide forecast —+ Surface nitrogen dioxide analysis r-e-- ENSEMBLE MEDIAN FC
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Products in support of policy users

- Atmosphere E H | | | . d h | . . h . | . 4.
i xperimental: local vs imported, geographical origin, chemical speciation
Monitoring
Daily Forecasts of Source Contributions to EU cities Daily Forecasts of Source Contributions to EU cities Daily Forecasts of Source Contributions to EU cities
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CAMS emission products

CAMS-GLOB-ANT Glb 0.1x0.1 anthro NOx - 2018-01-15
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Fire emissions (GFAS)

Global anthropogenic emissions
Regional anthropogenic emissions

Natural emissions
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7> N Supplementary product
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MAGC-GHG Flux Inversion 2011

mean = 0.039

Mean CO2 Fluxes [ gC / m2/ day |

MACC Aerosol Forcing derived from MACC reanalysis Global Monthly Mean January 2003
Anthropogenic SW direct forcing at TOA allsky [ Wm-2 | min=-6.602 max=0.813 mean=-0.537
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Atmosphere

gl -
Monitoring CAMS aerosol optical depth forecast 13 October 2017 00UTC -

orange - dust, red - biomass burning, blue - sea salt, yellow - fires

CAMS aerosol forecasts initialized on 13 October 2017. Storm Ophelia
transported a mixture of smoke, dust and sea salt aerosol aCrOSSm o MWE
Europe leading to the sun appearing red and to yellow skies.
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‘ Dust deposition on solar panels
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developments. Often, co-design of products with
users.
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— Ref (43r1, GO1) — N15+DSF  — N15+DSF+largebins
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Resuspension of deposited aerosols (Kim et al., 2010, 2016)

30 [ .
[ —— Before resuspension ]
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Figure 3. The particle size distribution of the PE spheres on a o0
glass surface before and after a resuspension experiment. The
images correspond to typical Classes 2, 4, 6, and 8 PE particles.
(Kimet al., . .
2016) Urban fraction over China (USGS data) -
bovor
. . . e . . 5e-05
* Resuspension significant for coarse particles over concrete surfaces with ocs
6e-06
short roughness length. o0t
In urban areas, resuspended fraction parameterised empirically based .
on particle size, friction velocity and relative humidity.
Generally small except during extreme events, more impact £ ECMWF GD?"'?iCLJ§ :- 8

expected at very high resolutions



133 entities fr

[

AR

A



