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Global Atmospheric Watch

Worldwide system established by the World Meteorological Organization – a 
United Nations agency – to monitor trends in the Earth's atmosphere. It arose 
out of concerns for the state of the atmosphere in the 1960s. 

Why do we care?

London smog 5 day event in December 
1952 – 12000 victims !!  



One major aspect of the GAW mission is to organize, participate in and 
coordinate assessments of the chemical composition of the atmosphere 

on a global scale. 



Global Atmospheric Watch Station 
information System



GAW structure and focal areas



Conceptual framework of the GAW quality system





World Data Centres

There are seven GAW World Data Centres (WDCs) each responsible
for archiving one or more GAW measurement parameters or
measurement types.







Ground-based monitoring

aerosol radiation gas

Global Atmospheric Watch (WDCA)
AERONET, PHOTON, AEROCAN, 
SKYNET
Local - GLOBE (USA), 
HAZEMETER(USA), 
Lidar aerosol monitoring
MPLNET, 
Datasets:
ACTRIS, EMEP

(WRDC, WOUDC), BSRN, 
ARM, SKYNET.
National programmes: 
USDA,SOLRAD NET (Brasil)
SURFRAD (US) , national 
radiometric networks –
Russian, Chinese etc.

GLOBAL 
ATMOSPHERIC 
WATCH
WDCRG (World 
Data Centre for 
Reactive Gases)
EPA ( US), EMEP

Global 
Atmospheric 
Watch 
(WDCGG) –
World D
ata Center for 
Greenhouse 
gases

Global 
Atmospheric 
Watch 
(WOUDC)



WRDC- World Radiation Data Centre
The World Radiation Data Centre (WRDC) is located in
St. Petersburg at the Main Geophysical Observatory of
the Russian Federal Service for Hydrometeorology and
Environmental Monitoring. The WRDC was established in
1964, and since that time it centrally collects, archives
and publishes radiometric data for the world, to ensure
the availability of these data for research purposes by
the international scientific community.

The WRDC processes solar radiation data currently
submitted from more than 500 stations located in 56
countries and operates an archive with more than 1200
stations listed in its catalogue.

The WRDC is the central depository of the measured
components such as: global, diffuse and direct solar
radiation, downward atmospheric radiation, net total
and terrestrial surface radiation (upward), spectral
radiation components (instantaneous fluxes), and
sunshine duration, on hourly, daily or monthly basis.





Instrumentation for measuring 
atmospheric radiation 

:

 Kipp@Zonen

 Eppley Lab

 Yes. Inc

 Li-COR Biosciences

 Biospherical Instruments Inc.

 Пеленг - Peleng( Беларусь- Belorussia)





BSRN – Baseline surface radiation 
network



Atmospheric Radiation 
Measurement (ARM)



The Global Monitoring Laboratory (GML) of the National Oceanic and Atmospheric Administration 
conducts research that addresses three major challenges: greenhouse gas and carbon cycle 
feedbacks, changes in clouds, aerosols, and surface radiation, and recovery of stratospheric ozone.



Russian national radiation network



Meteorological Observatory of 
Moscow State University – MSU MO

 http://www.momsu.ru/

Kipp&Zonen CNR-4, (downward shortwave and longwave 
radiation, upward shortwave and longwave radiation)

http://www.momsu.ru/

A new radiative 
BSRN complex at 
MSU MO



WOUDC – World Ozone and Ultraviolet Data 
Centre



WOUDC



Several others UV data sites:

 NSF Polar UV Monitoring Network (http://www.biospherical.com/nsf/),

 USDA UV-B Monitoring and Research Program
http://nadp.nrel.colostate.edu/UVB/. 

 European UV spectral measurements EUVDB; 

http://uv.fmi.fi/uvdb/



European network for UV radiation 
measurements









UV measurements at the MSU MO

The longest in the world 
measurements of UV 300-
380nm since 1968!!

Measurements of erythemal UV 
irradiance since 1999

Regular calibration of the UV 
instruments against world 
standards.



Applicability
 Most accurate data quality – used for the analysis, especially  long –term 

monitoring analysis.

 Testing satellite retrievals :

 Radiation

 Gas 

 Aerosol 

 Surface characteristics  - albedo

 UV Radiation

• The use as input parameters/assimilation in modelling;

• Testing different kinds of models 



Interannual changes in total (shortwave +longwave) 
net radiation. Moscow.
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Validation of UV reconstructed values against long-term 
measurements at the MSU MO
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Applicability:
Evaluation of the quality of solar irradiance reconstruction model using 
long-term solar irradiance and UV irradiance data at MSU MO.
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Factor
SOLAR UV

Decadal trend Decadal trend
1979-2016 1979-2016

Due to AOT + 0.4% ± 0.1% + 0.7% ± 0.3%

1979-2016 1979-2016
Due to cloud 

optical 
thickness

- 0.3% ± 0.2% - 0.2% ± 0.1%

1979-2016

Due to ozone + 2.1% ± 0.8%

Due to cloud
transmission

1968-1978
1979-
2016

1968-
1978

1979-
2016

- 10.8% 
± 0.8%

+ 2.4% 
± 0.9%

- 9.8% ±
0.7%

+ 2.1% 
± 0.8%

All factors

1968-1978
1979-
2016

1968-
1978

1979-
2016

- 10.6% 
± 0.8%

+ 2.5% 
± 0.9%

- 11.6% 
± 1.6%

+ 5.1% 
± 1.9%

Volpert, Chubarova 2021



An example of cloud modelling at 
Na=5

Validation of 3-D Monte-Carlo 
model using long-term cloud 
amount transmittance for UV 
radiation

CQ

Rublev, 1998

Applicability

Chubarova et al., 1998
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Satellite retrievals validation ( TOMS, METEOSAT) 
using ground-based UV radiation datasets at MSU MO

Difference between ground-based and TOMS data 
in clear sky conditions:

Chubarova et al , 2005



Ground-based monitoring

aerosol radiation gas

Global Atmospheric Watch (WDCA)
AERONET, PHOTON, AEROCAN, 
SKYNET
Local - GLOBE (USA), 
HAZEMETER(USA), 
Lidar aerosol monitoring
MPLNET, 
Datasets:
ACTRIS, EMEP

(WRDC, WOUDC), BSRN, 
ARM, SKYNET.
National programmes: 
USDA,SOLRAD NET (Brasil)
SURFRAD (US) , national 
radiometric networks –
Russian, Chinese etc.

GLOBAL 
ATMOSPHERIC 
WATCH
WDCRG (World 
Data Centre for 
Reactive Gases)
EPA ( US), EMEP

Global 
Atmospheric 
Watch 
(WDCGG) –
World Data 
Center for 
Greenhouse 
gases

Global 
Atmospheric 
Watch 
(WOUDC)





AEROSOL PARAMETERS at WDCA 











Applicability
 Long-term analysis





AERONET network

MSU MO since 2001





Interannual variability of aerosol optical 
thickness  according to long-term measurements 
at the MSU MO

From Chubarova et al., 2016, AMT

Applicability
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Applicability



Aerosol optical thickness  
MAIAC/MODIS retrieval validation 
against AERONET MSU MO AOT 

dataset. 
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Applicability



Diurnal variation of PM10 
11.05.2020 according to 

COSMO-ART model and 
measured data. MSU MO. 
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Applicability



AEROSOLSApplicability



Ground-based monitoring

aerosol radiation gas

Global Atmospheric Watch (WDCA)
AERONET, PHOTON, AEROCAN, 
SKYNET
Local - GLOBE (USA), 
HAZEMETER(USA), 
Lidar aerosol monitoring
MPLNET, 
Datasets:
ACTRIS, EMEP

(WRDC, WOUDC), BSRN, 
ARM, SKYNET.
National programmes: 
USDA,SOLRAD NET (Brasil)
SURFRAD (US) , national 
radiometric networks –
Russian, Chinese etc.

GLOBAL 
ATMOSPHERIC 
WATCH
WDCRG (World 
Data Centre for 
Reactive Gases)
EPA ( US), EMEP

Global 
Atmospheric 
Watch 
(WDCGG) –
World Data 
Center for 
Greenhouse 
gases

Global 
Atmospheric 
Watch 
(WOUDC)



World Data Center for Greenhouse Gases





World Data Centre for Reactive Gases 
WDCRG





The international Network for 
the Detection of 
Atmospheric Composition 
Change (NDACC) is 
composed of more than 70 
high-quality, remote-
sensing research stations 
for observing and 
understanding the physical 
and chemical state of the 
stratosphere and upper 
troposphere and for 
assessing the impact of 
stratosphere changes on 
the underlying 
troposphere and on global 
climate. 





WOUDC 
- total ozone:







Validation chemical-transport model COSMO-ART against 
measurements of urban gas and aerosol component at MSU MO.

62

Applicability



Applicability



QUESTIONS?


