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https://www.aq-watch.eu/
https://igacproject.org/activities/amigo

Overview

© Inputs for air quality atlases (focus on atmospheric reanalyses)

© Examples of air quality atlases
© The AQ-WATCH Atlas (AQWA)
© CRANES AMIGO working group

AQ-WATCH : Air Quality Worldwide Analysis and Forecasting of Atmospheric Composition for Health
CRANES : Chemical Reanalysis And flux iNvErsionS



Inputs for Air Quality Atlases

Atlas = A collection of maps or charts
Observations

y) . ,} T Aircraft
Satellite - Measurements

LIDAR

Global observing system  ECMWFmodel

o seetealnceiii

1960 7¢ 0 ' 1990 ' 200

Atmospheric
Models Reanalysis



Satellite Observations & Model Outputs

NO, trop. column
since 2017

5.5km x 3.5km (7km
x 3.5km before
6/8/2019)

TROPOMI on Sentinel-5P OMI on AURA Platform

m‘&{: A ‘1;"_1 ‘-;
":R"‘ -2 x“;-o ‘.4
‘. & ," 4
256X
X % :"-lf( o

& %

NO,, O, trop. column
since 2004
0.125 x 0.125°  (approx. |2km)

See Deborah’s presentation

WRF-CMAQ (Contiguous US, CONUS, NCAR)

NCAR Reanalysis

12 km x 12 km

Period : 2005-2018

Parameters : PM|, PM, 5, PM,,, O;,
NO,, SO,, CO, AQI

+ some meteorological fields




Atmospheric Reanalysis

There are extensive and reliable historical
records of the Earth’s climate and atmospheric
composition. However, observations are not
distributed evenly around the globe.

INSITU STATIONS
MEASURING :
PRESSURE
= HUMIDITY
* TEMPERATURE
= WIND
PRECIPITATION



Atmospheric Reanalysis

There are extensive and reliable historical
records of the Earth’s climate and atmospheric
composition. However, observations are not
distributed evenly around the globe.

INSITU STATIONS
MEASURING :
PRESSURE
= HUMIDITY
* TEMPERATURE
= WIND
PRECIPITATION

1970 1980 1990

Atmospheric reanalysis combines
observations made in the past with
today’s weather/atmospheric model
through assimilation methods ...

PAST OB_SER’VATIONS




Atmospheric Reanalysis

There are extensive and reliable historical
records of the Earth’s climate and atmospheric
composition. However, observations are not
distributed evenly around the globe.

INSITU STATIONS
MEASURING :
PRESSURE
* HUMIDITY
* TEMPERATURE
= WIND
PRECIPITATION

1910 1980 l 1990 | 2000

PAST O0BSERVATIONS

Atmospheric reanalysis combines
observations made in the past with
today’s weather/atmospheric model
through assimilation methods ...

... to deliver a complete and
consistent picture of the past
weather/atmospheric

composition. e e )

A



Example of a Reanalysis

Copernicus Atmosphere Monitoring Service (CAMS, ECMWF)

Monthly mean of total column carbon monoxide (CO)

o

> ~'1{€.‘;’:€‘ 5 .‘} — “'- <o —
oL, ol i

>7% VoA 2
b < TR e
. > -
J

Time period : 2003-2022
Assimilated observations :
* OM|, SCIAMACHY, GOME-2
* MOPITT, MIPAS, MLS, SBUV/2

Other assimilated observations : Meteorology (as in ERA5)

Vertical layers : 25 pressure levels from 1000 to | hPa

Variables : +100 variables including PM |, PM, ;, PM,, O;, NO,, SO,, CO, AOD
Grid spacing : T255 (80 km)

Temporal resolution: 3-hourly or monthly



PM, ; Concentrations (CAMS Reanalysis)

January 2003-2019 June 2003-2019

Zo

* This example shows
January and June
monthly climatology
of surface PM,;
concentration calculated

as the mean for the data
from 2003-2019.

* Maps of anomalies for
January and June 2020
highlight increased desert
dust and decreased fire
emissions.




Access to CAMS Reanalysis

The Copernicus Atmosphere Data Store (ADS) is the primary data
access portal of the CAMS products.

Launched June 2020

E GXJGWCUS CCECMWF H (opemtcus £ ECMWF

helps us tow

Atmosphere Data Store

Welcome to the Atmosphere Data Store

Dive into this wealth of information about the Earth's past, present and future Atmosphere.

i Toimprove our service, we need to hear from you! Please complete rt survey 2. Thank you.
Itis freely available and functions as a one-stop shop to explore Atmosphere data. to obtain access to

the ADS and its Toolbox. Email
We are constantly improving the services and adding new datasets. For more Information, please consult the
our or the CA

& W,
| \@] )
y Y

Password




Access to CAMS Reanalysis

Browse and filter the dataset you are interested in.

Search results
2

To improve our service, we need to hear from you! Please complete this very short survey . Thank you.

Download form

Datasets

Overview | Download data  Documentation

Sort by

Relevancy Showing 1-5 of 5 results for  reanalysis x Reanalysis x Global x

* Title

(@

CAMS global greenhouse gas reanalysis (EGG4)

v Product type This dataset is part of the ECMWF Atmospheric Composition Reanalysis focusing on long-lived greenhouse gases: carbon dioxide (CO2) and methane (CH4)
The emissions and natural fluxes at the surface are crucial for the evolution of the long-lived greenhouse gases in the atmosphere. In this dataset the CO2
fluxes from terrestrial vegetation are modelled in order to simulate the variability across a ...

Data descri pt'on Fast vs slow data

PLEASE NOTE: any data labelled as "slow access" is stored on tape instead of disk. Retrieval of this data will be MUCH |

Reanalysis () select any tape-resident data unless absolutely required for your purposes.

CAMS global reanalysis (EAC4)

v Variable domain
Surface data

(]

CAMS global greenhouse gas reanalysis (EGG4) monthly averaged fields

This dataset is part of the ECMWF Atmospheric Composition Reanalysis focusing on long-lived greenhouse gases: carbon dioxide (CO2) and methane (CH4),
v Spatial coverage The emissions and natural fluxes at the surface are crucial for the evolution of the long-lived greenhouse gases in the atmosphere. In this dataset the CO2

() Atmosphere (composition) (5
To obtain surface values of three dimensional (multi-level) variables, select the variable required and model level 60

() Europe fluxes from terrestrial vegetation are modelled in order to simulate the variability across a .. Variable ®
Global - o . Download data  Documentation
= CAMS global radiative forcings )
v Temporal coverage ~ single level
constituents. The radiative forcing estimates are based on the CAMS reanalysis and additional model simulations EACA (ECMWF Atmospheric Composition Reanal
([ Past ® atmospheric composition. Reanalysis combines m () T e () 10m v-component of
- ) complete and consistent dataset using a model of O 2m dewpoint temperature O 2m temperature
= CAMS global reanalysis (EAC4) principle, called data assimilation, is based on th O Black carbon aerosol optical depth at 550 nm O Dust zerosol optical de
; . . . . quality forecasting centres, where every so many O Land-sea mask O Mean sea level pressur
EAC4 (ECMWF Atmospheric Composition Reanalysis 4) is the fourth generation ECMWF global reanalysis of atmospheric composition. Reanalysis combines newly available observations in an aptimal way to O Organic matter aerosol optical depth at 550 nm O particulate matter d <
model data with observations from across the world into a globally complete and consistent dataset using a model of the atmosphere based on the laws of Particulate matter d < 2.5 um (PM2.5) O particulate matter d <

Filter options

o

CAMS global reanalysis (EAC4) monthly averaged fields

physics and chemistry. This principle, called data assimilation, is based on the method used by numer...

EAC4 (ECMWF Atmosph

List of data products

egic Composition Reanalysis 4) is the fourth generation ECMWF global reanalysis of atmospheric composition. Reanalysis combines

analysis, from which an updated, improved forec:
provision of a dataset spanning back more than a
forecasts, so there is more time to collect obser
ingestion of improved versions of the original obset

The assimilation system is able to estimate biase
data. The atmosphere model allows for estimate
pollutants for which no direct observations are av.
always using the same format, makes reanalysis a v

The observing system has changed drastically ovel
accurate estimates. For this reason, EAC4 is only av.

Although the analysis procedure considers chunks
4D-Var assimilation method, which takes account o

More details about the products are given in the Dc
DATA DESCRIPTION

Data type Gridded

Horizontal coverage | Global

Horizontal resolution | 0.75°x0.75°

(O sea salt aerosol optical depth at 550 nm
O surface Geopotential

(O Total aerosol optical depth at 469 nm
(O Total aerosol optical depth at 670 nm
O Total aerosol optical depth at 1240 nm
(O Total column ethane

O Total column hydrogen peroxide

O Total column isoprene

O Total column nitric acid

O Total column nitrogen monoxide

(O Total column peroxyacetyl nitrate

O Total column sulphur dioxide

» Multi level

» Slow access

Show API request

Vertical coverage Surface, total column, model levels and pressure levels.

(O sulphate aerosol optic
(O Surface pressure

(O Total aerosol optical de
(O Total aerosol optical d
O Total column carbon
O Total column formalde
(O Total column hydroxyl
O Total column methane
(O Total column nitrogen
([ Total column ozone
(O Total column propane
O Total column water vaj

Vertical resolution 60 model levels. Pressure levels: 1000, 950, 925, 900, 850, 800, 700, 600, 500, 400, 300, 250, 200, 150, 100, 70, 50, 30, 20, 10,7, 5,3,2,1

Temporal coverage | 2003 to 2022

Temporal resolution | 3-hourly

File format GRIB (optional conversion to netCDF)

Versions Only one version

Update frequency

Twice a year with 4-6 month delay




Access to CAMS Reanalysis

There are two way to access data from the ADS

Terms of use

« Licence to use Copernicus Products View terms

e |

Please go to thoe= =g oc for information as to how to use the CDS API.

impdrt cdsapi
c = cdsapi.Client()

c.retrieve( Download via web form...
;cams—global—reanalysis—eac4', .. or Python API

'variable': 'particulate_matter_2.5um'

'date': '2004-01-01/2021-12-31',
"time': [
'00:00', '03:00', '06:00',
'09:00', '12:00', '15:00',
'18:00', '21:00°',

g

'format': 'netcdf’,
},
'download.nc"')



Reanalysis evaluation in Dakar, Senegal

Centre de Gestion de la Qualité de I’Air, Dakar,

2018 monthly mean at Dakar, Senegal Senegal ( )
150 PM 2.5

«9=0BS =¢=CAMS

PM_ 5 [ug.m]

S & » X
)é\ Qéo Q&R Q'b“‘ 50‘\ N vg.gge? o® \304 000

Average daily concentration at Dakar, Senegal

NMB (R)
22% (0.76)

CAMS Reanalysis overestimates the magnitude of some daily peaks
—> the coarse spatial resolution (80 km) or missing data in the in-situ measurements ?


https://www.denv.gouv.sn/stations-cgqa/

Reanalysis evaluation in Dakar, Senegal

PM,,

2018 monthly mean at Dakar, Senegal

Daily mean

«$=0BS ==CAMS

> o NMB (R)
42% (0.77)
slope = 1.41

0 PM & Gases : Real time measurements

0 200 400 600 800
CAMS

A
TP Lo VR0 oF



Reanalysis evaluation in Dakar, Senegal

PM,,

2018 monthly mean at Dakar, Senegal

Daily mean

Dust event

«$=0BS ==CAMS

42% (0.77)
slope = 1.41

PM & Gases : Real time measurements

200 400 600 800
CAMS

S 0 & & & O X QL
\’b’ QQ é’b' v‘,Q é’s\ \0 \\) VO%QQQ o(’ eo 00
2018 monthly mean at Dakar, Senegal

=e=CAMS * Reanalyses understimate

concentrations in dry season and
overestimate values in wet season.

=> Uncertainties in surface O;
retrieval from satellites can explain
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec [NolslY=Ta¥=YeNelji{=Ig=IaTel=IIM s W-Ye e [{d o] | Fo)
the spatial resolution issue.



Reanalysis evaluation using INDAAF measurements

International Network to study Deposition and

Better agreement for PM in the
P M Atmospheric chemistry in AFrica ( )
10

background/rural sites.

INDAAF sites:
1 Banizoumbou (Niger)
in:

2014 monthly mean at Bambey, Senegal Daily mean

8 Bomassa (Congo)

slope = 0.80

NMB (R)
17% (0.83)

«9=0OBS =e=CAMS

U1
o

Partner sites:

(%)
o

INDAAF

s
£
5100
3]

o

o

- PM, : Real time measurements

S P P & & P R AC S AF
V<@ Q‘QVQQ‘Q ¥ S ?’o <0 =‘° o° - Gases : Weekly samples

NO,

* Differences in peak
concentrations.

Monthly mean at Agoufou, Mali

(=~}

=e=OBS

(-}

=> Uncertainties in emissions of O;
precursors in reanalyses contribute
to observed differences.

NO; [ppb]
=

2



https://indaaf.obs-mip.fr/

Examples of Air Quality Atlas

IPCC interactive Atlas assesses changes in mean climate at regional scales, in
particular observed trends and their attribution and projected future changes.

CMIP6 PM, s - 1995-2014 Annual (12 models)

|Dcc @® |PCC WGI Interactive Atlas: Regional information (Advanced) Homev  About Guidance License i

DATASET VARIABLE M QUANTITY & SCENARIO v SEASON v

egion Set:
WGI referenc...

©,
©
®
®
©
‘®
®

TR
L/’\g;/ /

&£ L e
CMIP6 - Surface PM2.5 ug/m”3 - 1995-2014 - Annual (12 models)

The atlas includes
climate variables
(T, Precipitation),
as well as PM, ¢
and O;.

IPCC : Intergovernemental Panel on Climate Change


https://interactive-atlas.ipcc.ch/

Examples of Air Quality Atlas

Key air quality statistics for the main air pollutants

Mg, European
B\) Environment
T Agency

AQ eReporting - Annual statistics o .
info @ Access date and time:  6/18/2023 12:21:18 PM PerIOd ] 20 I 3 202 I

2021 - PM2.5 - Annual mean / 1 calendar year EU standard: 20 indicative / 25 limit value ug/m3

= n A List of species : NO,,

Pollutant

= v .V Total number of points displayed: 1.900 C O’ O 3 , P M 2. 5 , P M I 0, S O 2’

Statistics Concentration ranges and number of points
|Annual mean / 1 calendar year

pAuipity , and some metals

>20 and <= 25 ugim3
> 10 and <= 20 ug/m3

Non EU 27
® An
>5and <= 10 ugim3

o <=5ugim3

[ cany

Time resolution : hourly,
daily, or annual

city
| (an

Air Pollution Level

Station area
| am

Station type

C— | N Spatial coverage
= e - European countries

Arrecife
Station Name: ARRECIFE
L) Sampling Point: SP_35004001_9_A
o Type: Urban - Industrial
© 2023 Mapbox © OpenStreetMap

(®) Exclude potential outliers

1500 km

PM2.5: Annual mean / 1 calendar year = 7.53 ug/m3

Air Pollution Level

i+11
;%Ei

HR HU SK XK


https://airindex.eea.europa.eu/Map/AQI/Viewer/

Examples of Air Quality Atlas

This atlas provides information about the current conditions of air
quality in the US, along with the potential human health impacts.

o : ?} > 3 % Air Quality Aware - Esri ®
Territories\ i o 4 .
; | * @ \ data: EPA AirNow, NOAA, Census
For community awareness within the US about air quality
hiudson) A é information in your area from the EPA, click on the map or search
% o e EEY below.
- ) o
%
kS = . Find address or place
R 7))
—} \9 Newf d
5 & na
L A
R
@ -
N
o .
I g3 L
D >
e F
o % Tt g o%

0 08
S J;.:n':”*' i

" l delph
A r &3
L.St Lm}@n ’ . Q,‘U

- "’*v:"‘ AQI (including ozone and
P g particulate matter) for now,
el 4|8 later today, and tomorrow.

https://livingatlas.arcgis.com/airquality/

data sources: EPA AirNow program, NOAA National Weather Service forecast and US Census


https://livingatlas.arcgis.com/airquality/

AQWA (AQ-WATCH Atlas)

ﬁt’?\q‘ HOME REANALYSIS v SATELLITE ACCOUNT LOGOUT
WAQWA
CAMS

Air Quality - Worldwide analysis and forecasting
of ATmospheric Composition for Health

AQ-WATCH Atlas (AQWA)

The goal of the AQ-WATCH altas (AQWA) is to design and produce an air pollution atlas based “ "“ .” ““ “““ :'“"" e e e |
on reanalysis data that includes the climatological distribution of chemical atmospheric ... e e i
compounds such as surface particulate matter (PM1, PM2.5, PM10), trace gases (03, NO2, ‘ :Mm :
<302, CO), black carbon, and organic aerosol optical depth, as well as air quality index (AQl) '~ :: . porivin

3. o [ -] | ] - - Oceania
level. :

Satellite observations of NO2 tropospheric columns are also included in the atlas. For each
country on the planet, as well as each state and county in the United States, the atlas provides
users with historical and current spatial distribution, as well as year-to-year and seasonal

variations and long-term trends.

8 anfERREN RS : :
o gm0 O -
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Global Air Quality Atlas

HOME REANALYSIS v SATELLITE ACCOUNT LOGOUT

METADATA

2019

PM 5 (ug/m3) [2019]

N N
5 10 15 20 30 40 60 80 100

Mexico

WHO 2005 standard:
x1.5

WHO 2021 standard:
x3.0

AQWA (AQ-WATCH Atlas) based on CAMS reanalyses and satellite
observations for the Past Two Decades.



Global Air Quality Atlas

PM, 5 (ug/m3) [2019]
[ 0 1 [ ] |

5 10 15 20 30 40 60 80 100

The atlases can be used to :

* check if the recommended air quality guidelines by the
WHO (World Health Organisation) are met.

* display the Air Quality Index at WHO 2021 Air Quality Guidelines
country, state, province, or city level.

Table 0.1. Recommended AQG levels and interim targets

Pollutant Averaging time Interim target AQG level

PM,, ug/m? Annual

24-hour?

The AQI is defined as an overall scheme

PM,,, ug/m? Annual

that transforms weighted values of 24-hour
individual air pollution related parameters O,mgim*  Peakseason’
(SO,, CO, NO,, etc.) into a single number 8-hour

NO,, ug/m? Annual 10
or set of numbers. wgm: . Al % %0 2 -

24-hour? 25

SO, ug/m?® 24-hour? 40

CO, mg/m? 24-hour? - 4

2 99th percentile (i.e. 3-4 exceedance days per year).
® Average of daily maximum 8-hour mean O, concentration in the six consecutive months with the highest six-month
running-average O, concentration.




Global Air Quality Atlas

('
\t’fd‘ HOME REANALYSIS v SATELLITE ACCOUNT LOGOUT

WA QWA

CAMS GLOBAL REANALYSIS

Levels
2003-2010

PM, 5 Trend [ ug/m3/yr ] 2003-2020
F . _10 2003-2015

Trends
0.

2005-2010
2005-2015
2005-2020
2010-2015
2010-2020

2015-2020

Figure shows change in PM, s in each country, state in the United States and province
in China from 2003 to 2020.




Regional Air Quality Atlas

Trends in African Countries

HOME REANALYSIS v SATELLITE REGISTER

MAP TABLE METADATA
m NO, change

Season Europe / Asia / Africa / Americas / Oceania / [ All ]

Africa Page1of4 >

Country 2003 — 2020 Trend (ug/m3/year) Trend (%/year) Continent Region

0.04 2.53 Africa N°F‘he”‘
Africa

n

¢ Algeria

w

Middle
Africa

-0.05 # -1.83 Africa Western

~
w

& Angola -0.03 -0.71 Africa

(2
w

©w

& Benin Africa

N
o

Southern

0.00 0.05 Africa -
Africa

< Botswana

Western
Africa

[
©

© Burkina Faso -0.01 -0.42 Africa

N
~

o
)
o
)

Eastern

0.48 Africa Africa

'Z* Burundi 0.03

N}
w

Middle
Africa

-0.07 # -2.48 Africa Middle

Africa

N
N

€@ Cameroon -0.01 -0.47 Africa

©w
~

F287 5\

N
>

3 Central African
Republic

Aside from the trend maps, changes in air pollution can be displayed as a
table with time evolution as a graph and absolute or percentage values.




Regional Air Quality Atlas

Seasonal variations
%

*-‘ REANALYSIS v SATELLITE ACCOUNT LOGOUT
WAQWA

CAMS GLOBAL REANALYSIS

TABLE METADATA

Change 3 . .
NO, (ug/m°®) - Seasonal variation

Europe / Asia / Africa / Americas / Oceania / [ All]

Search in table Page10of18 >
Continent
Country January to December [2003-2020] Region

€ Algeria Northern Africa Africa
© Angola Middle Africa Africa
'Z Benin .. Western Africa Africa
< Botswana Southern Africa Africa
© Burkina Faso Western Africa Africa
Z Burundi . Eastern Africa Africa

) Céte d'lvoire Western Africa Africa
€ Cameroon Middle Africa Africa
3 Central African Republic Middle Africa Africa

() Chad . Middle Africa Africa

Seasonal variations in climatological average NO, concentrations
(2003-2020) in the different countries in Africa.




Regional Air Quality Atlas

Regional comparison

03 (ug/m3) [Regional values]
Mcurope [l Asia [llAmericas [l Africa [Jll Rest Of World

South Europe

North Europe

Europe

East Europe

West Europe

West Asia

HOME REANALYSIS v SATELLITE ACCOUNT LOGOUT

CHART METADATA

Americas Asia Europe Rest Of World

03 (ug/m3) - Africa

@2003 @2004 @2005 @2006 @2007 @2008 2009 2010 (2011
2012 2013 2014 © 2015 @206 ©2017 @2018 @2019 @2020

West Africa

Mauritania (]
Niger L J
Guinea-Bissau e
Mali e
Gambia =

Sierra Leone

Nigeria ¢ »e

East Asia

Senegal o«

South Asia

Guinea e
Liberia e

Central Asia

Asia

Southeast Asia

North America

Americas

Central America

South America

North Africa

Africa

West Africa

South Africa

The atlas also provides regional values of air pollutants (left panel). In

Benin i
Togo (000
Ghana ]
Cote d'lvoire -
Burkina Faso @

East Africa
Djibouti
Eritrea
Reunion
Somalia
Mauritius
Rwanda
Ethiopia
Burundi
Seychelles
French Southern Territories
Zambia
Uganda
Zimbabwe
Kenya

the right panel, annual O; levels in African countries are shown.



Air Quality Index (AQI) Calculation

EEA Based on the breakpoint values™ for up to  The AQI is defined as the sub-index that  PM (24h)
(AQI 1h/24h) key 5 pollutants. represents the worst quality among the NO,, SO,, O; (Ih)

*defined concentrations or sub- key pollutants.

indices
US EPA L. -1 The AQI is the highest value calculated PM (24h)
(AQI 24h) I= ﬁ(cp - BP )+ I, from the equation applied for each NO,, SO, (max |h)

ot pollutant. O3 (max |h or 8h), CO (max 8h)
I, index for pollutant p Cy, conc. Pollutant p

Ii AQI corresponding to BPy,  BPwi conc. Breakpoint = C,
I, AQI corresponding to BP,, BPL, conc. Breakpoint < C,

UK The index is calculated from the highest The AQI is defined as the maximum PM (24h)
(AQI 24h) concentration of the 5 pollutants. value of the index. NO, (lh)
O; (8h), SO, (I5min)
India Using sub-indices characterising 8 The final AQI is equal to the worst sub- PM,NO,, SO,, NH;, Pb (24h)
(AQI 24h) pollutants based on national standards. index. O3, CO (8h)
China Based on the concentration of 6 The highest of the six scores. PM,NO,, SO,,CO & O;

(AQI 1h/24h) pollutants, each of which is assigned a
individual score.

According the the CAMS reanalysis, it is possible to calculate AQI using any of these
methods, however due to the time resolution (3-hourly), pollution peaks may be

missed. That needs to be take into account in the analysis of the results.




Air Quality Index (AQI) Calculation

AQWA (AQ-WATCH Atlas) based on WRF-CMAQ simulations.

The high spatial resolution (12km x12km) allows calculating AQI at county level.

HOME REANALYSIS v SATELLITE ACCOUNT LOGOUT

CMAQ REGIONAL REANALYSIS

PM2.5 PM1

“ HETROATA

Levels
2005 v

[AQlI] 2005

Click for States

Trends

AQI
0-50 Good
51-100 Moderate

101-150 Unhealthy for
Sensitive Groups
I51-200 Unhealthy
201-300 Very Unhealthy

The spatial distribution of the AQI in the CONUS area in 2005.



AMIGO Working Group:
Chemical Reanalysis And flux iINVErsionS
(CRANES)

Co-chairs: Benjamin Gaubert!', Idir Bouarar?,
Thierno Doumbia?

(1) National Center for Atmospheric Research, Boulder, USA
(2) Max Planck Institute for Meteorology, Hamburg, Germany
(3) Laboratoire d’Aérologie, Toulouse, France

Goal of the CRANES WG

Promote the use and availability of chemical reanalysis and inversion

MAX-PLANCK-INSTITUT \LcerO
FUR METEOROLOGIE
Laoboratoire d'Aerologie

datasets.




Current activities and perspectives

—> Workshop / Training sessions on chemical reanalysis,
inverse modelling, and assimilation data

—> Establishing a list of available chemical reanalysis and
inversion datasets for a dedicated website

https://www2.acom.ucar.edu/cranes

v' Copernicus Atmosphere Monitoring Service
reanalysis (CAMSRA)

v" Tropospheric Chemistry Reanalysis version 2
(TCR-2)

v" Jet Propulsion Lab (JPL) Reanalysis

v" Global atmospheric carbon monoxide budget
20002017 inferred from multi-species
atmospheric inversions

v" NCAR/MOPITT Reanalysis

v' BASCOE Reanalysis of Aura MLS version 2

(BRAM2)
Vo

NCAR | Aosseric chemstey fcom
OBSERVATIONS & MODELING

V' WHATWEDO Vv  OBSERVATIONS

Overview of chemical reanalyses

Copernicus Atmosphere Monitoring Service reanalysis
(CAMSRA)
Period: 2003~
Assimilated observations:
* OMI, SCIAMACHY, GOME-2 NO2
* MOPITT CO
* SCIAMACHY, MIPAS, MLS, OMI, GOME-2, SBUV/2

ry Reanalysis version 2 (TCR-2)
Period: 2005-2018, updated to 2021.

Assimilated observations:
* OMI, SCIAMACHY, GOME-2 NO2
* MOPITT v7 CO
o TES, MLS O3
* MLS HNO3


https://www2.acom.ucar.edu/cranes

Current activities and perspectives

- Data collection is still ongoing

- Anyone interested in contributing to the CRANES
working group is also welcome

- Fore more information visit https://amigo.aeronomie.be/

Contact : thierno.doumbia@aero.obs-mip.fr



mailto:thierno.doumbia@aero.obs-mip.fr
https://amigo.aeronomie.be/

Conclusions

© Chemical reanalysis can provide relatively good information about
the recent history of atmospheric composition in various parts of
the world

© Atlases can be used to :
» understand historical pollution level and how it changes over time
« identify air pollution hotspots
« compare concentration levels across countries, states, provinces, and cities

- assess the impact of policy decisions on air quality.

© A new CAMS reanalysis will start in January 2024 and cover the
period 2000-2025 at higher resolution then the current one.

Thank you for your
attention



