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Atmosphere

Monitoring Portfolio

A. Regional
products

| Product groups
European AQ NRT analyses

European AQ NRT forecasts
European AQ interim reanalyses

European AQ reanalyses

et portiol® B. Global products
(troposphere and
stratosphere)

service Pr°

Global atmospheric composition
NRT analyses

Global atmospheric composition
NRT forecasts

Global atmospheric composition
reanalyses

C. Supplementary
products

Policy support products
Solar radiation
Greenhouse gas fluxes

Climate forcings

D. Emissions
products

Anthropogenic emissions

Fire emissions

Individual products can also be found using the online
”Catalogue” facility.
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Atmosphere
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Among the following issues affecting the
environment, which one are you
preoccupied most about?

President Obama Explains How Pollution Affects Our “

Plan o, - Global warming (and
anet % greenhouse effect)

.D DNews __ Ai luti
e Ir poliution
news 103,161
e 20
+ Add t A Share |‘ 8418 ,| 326
>§ —  Pollution of water,
Published on 12 Apr 2016 I rivers and lakes

Youl{[ID

""‘---._____” Disappearing fauna and flpra

None
2010 2m 2012 2013 2014 2015

Source : CGDD,/S0eS, plateforme Environmement de 'enquéte « Camme » réalisée par 'lnsee en novemnbre 2015
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Y (NAIR QUALITY: WHY IS CAMS NEEDED?

Atmosphere

Monitoring

NV
European Environment Agency ‘3)

The map shows annual mean concentrations of Particulate Matter (PM10) in Europe based on daily averages with at least 75% of valid measurements, in pg/m3
(source: EEA, AirBase v.8 & AQ e-Reporting)
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Surface observations are essential, but there a lots
of gaps in the surface coverage, even in Europe...
People don’t always live near a sensor!

KNMI/NASA

OMI NRT tropospheric NO, 12 Nov 2016
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While a range of constituents are observed
from space, direct use is challenging or
impossible: there are too many gaps and
noise in individual measurements!




CAMS SERVICE CHAIN
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Atmosphere

i In-situ observations
Monitoring  Opace Agencies

nday 23 May 201600UTC CAMS Forecast 14036 VI: Tussday 24 May 2016 12UTC
Dust Aorosols Optical Depth at S50 nm

Air pollution levels wil be
mainly Low today with only
localised pockets of
Moderate,

»View full 5 day air pollution
foreca:
W @DefraUKAir daily forecasts
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- Atmosphere
- Monitoring

= PARTNER MODELS

= REANALYSES
.

Direct link: www.regional.atmosphere.copernicus.eu

>
E’J OTHER AIR QUALITY MAPS

= ENSEMBLE MODEL Monday 14 November 2016 OOUTC CAMS Forecast t+000 VT: Monday 14 November 2016 O0UTC

Model: ENSEMBLE Height level: Surface Parameter: Nitrogen Dioxide [ pg/m3 ]

-
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== DATA DOWNLOAD

@ VERIFICATION RESULTS

For regulatory pollutants (O3, NO,, SO,, PM, ¢, PM,,...) and other key species:
* Real-time analyses and forecasts (4-day)

* Interim reanalyses (shortly after the end of each year)

* Reanalyses based on validated observations (when Airbase is updated)

@ DOCUMENTATION
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Forecast for 23 May 2017 (D+0)

OZONE PM2.5

Scale for concentration (Unit : ug{m3)
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AIR QUALITY OVER THE CZECH REPUBLIC

Forecast for Forecast for Forecast for Forecast for
23 May 2017 24 May 2017 25 May 2017 26 May 2017
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Extensive validation of analyses and
forecasts are provided daily for the users.

CAMS - Verification - Europe

Surface Ozone [u.vfm"l

Forecasts - Root Mean Square Error
2017-05-15 0OUTC to 2017-05-22 OUTC

EMEP

RMSE

The multi-
model
european

ENSEMBLE

is the most
reliable
product

CAMS - Verification - Europe

Surface Pm2.5 Aerosol [jig/m”]
Forecasts - Root Mean Square Error
2017-05-15 00UTC to 2017-05-22 00UTC

ENSEMBLE —w |

RMSE
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Forecast D+0
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(>N AND THERE’S MORE: POLLENS

“ Atmosphere

vionitoring ~ 25% of the European population is sensitive to pollens. CAMS provide daily

forecasts during season. Example: D+0 forecast for 23 May 2017
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AND OVER THE CZECH REPUBLIC?

Forecast for Forecast for Forecast for Forecast for
23 May 2017 24 May 2017 25 May 2017 26 May 2017
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( SOLAR RADIATION: WHY CAMS IS NEEDED?

Atmosphere
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UV Index
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WHY DOES

G

CAMS

Scattering through
clouds and
aerosols

opernicus

O

irradiance

PROVIDE

- direct and diffuse
diffuse
irradiance

Global irradiance

RADIATION

Direct

normal
irradiance

vy

Absorption from
clouds,
aerosols, ozone and
water vapour
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Clear sky irradiation All- sky irradiation
(global) (Europe/Africa/Middle East)
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Timeseries on user-selected point (WCS, Web Coverage Service)
2004-present (online after 1-2 days delay)

global, diffuse, direct and direct normal irradiation

1 min, 15 min, 1 hour, 1 day, 1 month temporal resolution

interactive and OGC script access possible

SOLAR RADIATION: WHAT ARE THE PRODUCTS?

UV forecasts
(global)

Example UV index forecast map
for 10t Sept 2016, 12 UTC

Maps and numerical data
UV index (clear and total sky)

UV irradiances, spectrally
resolved (5 nm, 280-400 nm)

forecasts up to 5 days, 3-hr




@ VALIDATION OF UV AND SOLAR RADIATION
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300 305 310 315 320 325 330 335 340 345 350 355
5-nm spectral band
Increasing ground observation availability for Synthesis of spectrally-resolved UV irradiance for 4 UV
validation of solar radiation: sites providing measurement sites for the first quarter of 2016
observations with 1-hour resolution
CAMS regional air quality and solar radiation products are ready for use in the Czech Republic.
Don't hesitate to try out and contact our Service Desk in case you need support or have questions.



Al\jl";r?ftz':lirge Companies involved in planning solar equipment... medical doctors looking for
UV index information... But not only:

“We are investigating
the synthesis of protective compounds such as flavonoids in plants as a biological response to abiotic
stressors such as UV radiation. Thanks to [the Service], we obtained the data on UV radiation in several
populations throughout the coast of the Iberian Peninsula, which helped us to unravel the relationship
between the synthesis of these compounds and UV radiation. [This] Service was extremely helpful, and we
are very grateful for their kindness and throughout our research.”

"I work on the impact of
viticultural and environmental variables on grape and wine aroma. Data provided by [the Service] were
used to get an idea of the variation in solar radiation through a data gathering period. These data might
also be useful in the future to model grape surface temperature dynamics. The staff was very friendly and
reactive. Thanks for your availability.”

"Je suis un photographe et vidéaste. Je réalise des reportages en photo et
vidéo ainsi que de la photographie d'art. J'uitlise les variation de l'irradiation solaire comme variation de
la luminosité dans une vidéo. Je suis globalement tres satisfait du service et notamment de la précision
des données et de la facilité d'utilisation du systeme."
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READ MORE —_—

CAMS General Assembly
05 Jun 2016
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06 Jun 2016
CAMS contribution to
estimate the largest fire
carbon emissions over
Southeast Asia since
1997
30 May 2016
is the first
Sentinel-3A resuks ot
uropean
Solukons 2016

20 May 2016

CAMS monitors the start
of the Canadian wildfire

season
ARCHIVE

@CopernicusECMWF
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Tweets Favourite:

- Qur Dr @m_parrington &

@ #Copernicus Atmosphere
Monitoring Service mentioned in
@uktropicalpeat #Indonesia #fires
blog

Extensive peatland
fires choke Southe...
alpeat.wordpre

p Copernicus ECMWF .
#Copernicus Atmosphere
il Monitoring Service tracks Asia's

#fires atmosphere.copernicus.eu/
opernicu... #CAMS #haze
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Newsletter

Eernicus

Europes eyes on Earth

You are receiving this email because you have registered for the Copernicus newsletiars.
Copernicus is the European Commission's flagship Earth Observation programme that freely
provides govemments, scienisis and industry with the toois and Information to make better,
‘evidence-based decisions.

ECMWF is delivering two key parls of the programme, the Copernicus Atmosphere
Monitoring Service (CAMS) and the Copernicus Climate Change Service (C3S) and
assisting with a third Copernicus Emergency Management Service - Floods (CEMS)
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SAVE THE DATE

15t CAMS General Assembly

CAMS General Assembly
The Copernicus Atmosphere Monitoring Service is hokling its inaugural General Assembly
over thrae davs. 14 - 16 June 2016, for ofoviders. users and ootential users aiike. The General

Copernicus EU

Tube

q www.copernicus.eu




