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Outline

AOD in EUBREWNET

High AOD at the Izaña Observatory (AEMET, Tenerife, 
Spain)

V. Carreño



• QA/QC	observations	are	central	
processed	and	distributed	in	AEMET	

• Fiducial	Reference	Network	for	satellite	
validation	(ESA)	,	Air	Quality	Copernicus	
CAMS		and		Copernicus	Climate	Studies	

• A	 spatially	 consistent	 network	 of	 Brewer	
Ozone	 Spectrophotometers	 providing	
O3,SO2,	UV	and	AOD.	

• European	 network	 developed	 on	 the	 COST	
action	 (2013-2017)	 with	 	 now	 	 with	 70	
spectrometers	 	 and	 61	 stations	 around	 the	
world	and	growing.	



The brewer spectrometer: Canadian 
instrument developed in the 80’s as 
Dobson replacement for ozone 
measurment. 

-O3, SO2, Spectral UV, AOD and 
ozone profiles (Umkher). 

Weather Services and Universities and 
Research Institutes  50 instruments 
around Europe independently 
managed. 

Own processed data submitted to 
WOUDC and NDACC. 

Two private calibration companies.



Past II
The Eubrewnet are based on the iberonesia 
application developed since 1999 to support 
the Spanish / Portuguese  brewers. 

In 2008  were updated  to IBERONESIA 2.0 
with the objective to  give support to the 
Regional Brewer Calibration Center-Europe 
(RBCC-E)  campaigns  (ESA-CALVAL funded)  

The support of the RBCC-E were transferred 
to EUBREWNET application since 2015 
EUBREWNET/ RBCC-E campaign in Huelva. 
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Eubrewnet manuals  
System Description http://rbcce.aemet.es/dokuwiki/doku.php?id=codes:eubrewnet_report 

User Manual  :http://rbcce.aemet.es/dokuwiki/doku.php?id=codes:usermanual 

Administrador Manual http://rbcce.aemet.es/dokuwiki/doku.php?id=devel:administratormanual 

Developer Manual : http://rbcce.aemet.es/dokuwiki/doku.php?id=devel:developer_manual 

by  Ilias Fountoulakis, Bentorey Hernández ,  
Javier Lopez, Alberto Berjon

Documentation: http://rbcce.aemet.es/dokuwiki/doku.php?id=start

Open Project: Source code on free access  : 
https://bitbucket.org/rbcc_e/iberonesia3-git/
src/master/ 

https://docs.google.com/document/d/1tNfLZoeUSYxHzHmzCE6MakF4wVu2Dz4t-tfLqr69Hvg/edit?usp=sharing
http://rbcce.aemet.es/dokuwiki/doku.php?id=codes:eubrewnet_report
https://docs.google.com/document/d/1zGo-UhxOvNpjDfp-WCmyDUoKZnn3djCSuuMPTuCwGpk/edit?usp=sharing
http://rbcce.aemet.es/dokuwiki/doku.php?id=codes:usermanual
https://docs.google.com/document/d/1d7zeW1bQLkizwRqFjR3F3u_xcqBL_JNivsF9-qa2KyE/edit?usp=sharing
http://rbcce.aemet.es/dokuwiki/doku.php?id=devel:administratormanual
https://docs.google.com/document/d/1DkMyARaF1udvowLxxTB-qcCDctrCNPSUU9plfST5HA8/edit?usp=sharing
http://rbcce.aemet.es/dokuwiki/doku.php?id=start
https://bitbucket.org/rbcc_e/iberonesia3-git/src/master/
https://bitbucket.org/rbcc_e/iberonesia3-git/src/master/


EUBREWNET Maturity index matrix 
H2020 GAIA-CLIM (www.gaia-clim.eu)

Fiducial	Reference	Network	for	satellite	validation	(ESA)	,	Air	
Quality	Copernicus	CAMS		and		Copernicus	Climate	Studies	



http://www.ndaccdemo.org/about/cooperating-networks/european-brewer-network



https://woudc.org/data/explore.php



- Permanent location and landing page will be provided by NILU, on behalf of EVDC, through 
the DataCite metadata service. 

- EUBREWNET reports the metadata needed to generate the DOI and landing page: 
https://rbcce-test.aemet.es/eubrewnet/metadata/active_dois.json 

- Granularity: One DOI for each product (O3, UV, AOD) from each station. 

-  The DOI is assigned to a ”collection” will not change when the data are processed and 
updated. 

-  The metadata will follow the ESA/AVDC guidelines (http://evdc.esa.int/documentation/doi-
docs/), except the rights (copyright info) all the information is already on the database.

DOI 

https://rbcce-test.aemet.es/eubrewnet/metadata/active_dois.json
http://evdc.esa.int/documentation/doi-docs/
http://evdc.esa.int/documentation/doi-docs/


DOI, landing page  (on develop)

https://evdc.esa.int/publications/eubrewnet-ozone-
products-for-the-izana-spain-station/

https://evdc.esa.int/publications/eubrewnet-ozone-products-for-the-izana-spain-station/
https://evdc.esa.int/publications/eubrewnet-ozone-products-for-the-izana-spain-station/


Eubrewnet	Capacity	building.

• Operator	training	Courses.	
• Tenerife,	March	2014	
• Huelva	,	June	2015	
• Edinburgh,	Sept	2016	
• Sydney,	Sept	2017	
• Huelva, June 2019 
• Online , June 2020/June 2021 
• Brasil, Jan 2024 ? 

• South America 2024?











 New products and functions

● Ozone uncertainty determination 

● UV level 1.6 using SHICrivm 

● UV level 2.0  using BUVIC 

● AOD-specific (JG) measurements 

● Calibration tools (langley & filters)



AOD

AOD in EUBREWNET

For all the details, see



Aerosol airmass 
approximated by the 

Rayleigh airmass

AOD in EUBREWNET
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From  Julian 



Brewer	op	mode Ozone UV AOD

grating Fixed	at	O3	
position

Rotating Rotating	to	fix	
positions

slit 		6	quasi	
simultaneous

#1	and		#5		 6

FOV 	~2 2pi 2

Attenuation ND	automatic ND	fixed automatic

Temperature	,	
correction

From	Lamp	
ratios	

Not	
implemented

Measurement Relative	
(Ratios)

Absolute Absolute

Calibration Travelling			
Langley

Lamp Travelling	/
Langley

QA/QC Travelling		
RBCC-E

Travelling	
(QASUME)

AOD mode

Potential wavelengths for 
AOD-specific measurements

Micrometer 
pos., slit no.

Wavelength 
(nm)

Micrometer 
pos., slit no.

Wavelength 
(nm)

1, 0 311 3, 0 339

1, 2 314 3, 2 342

1, 3 318 3, 3 345

1, 4 321 3, 4 348

1, 5 324 3, 5 351

1, 6 327 3, 6 354

2, 0 326 4, 0 349

2, 2 328 4, 2 351

2, 3 332 4, 3 355

2, 4 335 4, 4 358

2, 5 338 4, 5 360

2, 6 341 4, 6 363



•    Ozone calibration                                                                                        AOD calibration
- Instrumental - Instrumental

o DT o DT
o TC  (Relative) o TC (Absolute)
o Filter no linearity  (Ratios) o Filter Matrix
o  o Polarization

- Wavelegth Calibration - Wavelength Calibration
o Ozone absortion coeffients o Ozone
o SO2 o SO2
o Rayleigh o  

- ETC transfer -  
o Langley  (double ratio) o Langley  (wv)
o Transfer From Reference o Transfer From Reference

- Ratios-> No absolute calibration needed - Relative calibration for AOD
 -  



AOD in EUBREWNET

I0(λ): Langley-plot method at Izaña or calibration transfer during the 
            RBCC-E Intercomparison campaigns

Ozone 

ETC and “ETC filter correction” 
● stored by separate 
● Brewer log space 

For example: 
1616 and [0,    0,    0,    5,    8,    0] 

                    f#0  f#1  f#2   f#3  f#4  f#5

Aerosol Optical Depth 
I0(λ) + filter correction 

● stored as a single matrix 
● “real” space, counts/second 

For example: 
8.24E+07  6.13E+07  (λ#1, f#2) (λ#1, f#3)  ... 
6.33E+07  4.72E+07  (λ#2, f#2) (λ#2, f#3)  ...   

(λ#3, f#0) (λ#3, f#1) (λ#3, f#2) (λ#3, 
f#3)  ... 

      …            …              …             …         ...       

AOD





Temperature analysis (Berjón et al., 2016, 
https://presentations.copernicus.org/

QOS2016/QOS2016-110_presentation.pdf)

Wavelength Calibration (Redondas  et al., 
2018)





2021-04-21 NOG2021 AOD in EUBREWNET

Calibration file: just a CSV with one row for each wavelength (only ozone 
DS ones for now) and a lot of columns (many of them not used yet!)

28

Calibrations and data





2021-04-21 NOG2021 AOD in EUBREWNET

More information on the format of the file is available at EUBREWNET’s wiki:

30

http://rbcce.aemet.es/dokuwiki/doku.php?
id=devel:eubrewnetconfiguration#brewer_aod_configuration

Calibrations and data



2021-04-21 NOG2021 AOD in EUBREWNET

Add, modify, or just check which configurations are available:

31

http://rbcce.aemet.es/eubrewnet/configuration/list/AOD

Calibrations and data



2021-04-21 NOG2021 AOD in EUBREWNET

To get the data stored in the server, use e.g.

32

http://rbcce.aemet.es/eubrewnet/data/get/AODL1_5?
brewerid=185&date=2021-04-13&enddate=2021-04-13&format=text

Calibrations and data



2021-04-21 NOG2021 AOD in EUBREWNET

For more information, see EUBREWNET’s wiki entry:

33

http://rbcce.aemet.es/dokuwiki/doku.php?id=codes:dbaccess#get_aodl1_5

Calibrations and data



2021-04-21 NOG2021 AOD in EUBREWNET

To get the data stored in the server, use e.g.

34

http://rbcce.aemet.es/eubrewnet/data/get/AODL1_5?
brewerid=185&date=2021-04-13&enddate=2021-04-13&format=text

Calibrations and data



El 
Arenosillo

2021-04-21 NOG2021 AOD in EUBREWNET

We transfer the calibration of B#185 – the travelling reference of the RBCC-E 
Triad – at the Intercomparison Campaigns. 

The RBCC-E Triad is calibrated by the Langley-plot method at Izaña, using 1-2 
months of data.

35



El 
Arenosillo

2021-04-21 NOG2021 AOD in EUBREWNET

We have uploaded to 
EUBREWNET 
preliminary 
calibrations for the 
El Arenosillo 2013 
and 2015,2019,2021 
campaigns. 

Some results of 
these campaigns are 
discussed in López-
Solano et al. (2018)

36



El 
Arenosillo

AOD in EUBREWNET

 Calibrations of the 2017 and 2019 campaigns.

AOD 320 nm

El Arenosillo 2017, last three days                El Arenosillo 2019, last three days



El 
Arenosillo

AOD in EUBREWNET

We are working on the calibrations of the 2017 and 2019 campaigns.

38

AOD 320 nm differences with respect to B#185

El Arenosillo 2017, last three days                El Arenosillo 2019, last three days



El 
Arenosillo

AOD in EUBREWNET

Some instruments behave better than others: stray light? Polarization? Temperature? Something else?  

39

El Arenosillo 2019, 
last 3 days, final 
calibrations 

WMO traceability 
criteria: 95% of 
the differences 
within the limits



El 
Arenosillo

2021-04-21 NOG2021 AOD in EUBREWNET

We are also working on tracking the changes between campaigns.

40

El Arenosillo 2019, last 3 days. Old cal = Arenosillo 2017, new cal= Arenosillo 2019



















RBCC-E

2003 2005 2006 2011 2022 
CCL

RBCC-E    20 years    2003-2023



50

RBCC-E Campaigns

26/09/2013 www.aemet.es

2021-  Summer Europe intercomparisons 

5-15 July 2021:   Davos intercomparison  (PMOD) 

5-15 September  2021:   Huelva intercomparison 

2022 -  Chile – Chajnantor setup 
            Davos  July 2022 
2023 – September 2023 
2024  - WMO Brasil  January 2024



Eubrewnet	Capacity	building.

• Operator	training	Courses.	
• Tenerife,	March	2014	
• Huelva	,	June	2015	
• Edinburgh,	Sept	2016	
• Sydney,	Sept	2017	
• Huelva, June 2019 
• Huelva, Sep 2023 ? 
• South America 2024?



The End

2021-04-21 NOG2021 AOD in EUBREWNET

Thanks for your attention! 
Questions and suggestions are always welcome! 

eubrewnet@aemet.es

52

Back to front, left to right: Alberto Redondas (AEMET), 
Alberto Berjón (TRAGSATEC), Javier López Solano 
(TRAGSATEC), Bentorey Hernandez (ECMWF), Virgilio 
Carreño (AEMET), Manuel Rodriguez Valido (ULL), Daniel 
Santana(Lüftblick), Sergio Fabián León Luis (AEMET)

The RBCC-E Team

Left to right: Virgilio Carreño (AEMET), Francisco 
Parra-Rojas (AEMET), Alberto Redondas (AEMET), 
Sergio Fabián León Luis (AEMET), Javier López 
Solano (TRAGSATEC)



Summary



Inside a Brewer

Picture: Kipp & Zonen



Simpler view

Picture: Kipp & Zonen


