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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.

Physical and chemical processes that control the composition of the atmosphere

Long- and short-lived greenhouse gases and particles
0., CH,...

LIV light

Transport
Convection,
Turbulence
Sanﬂlr}'_.!ir pollution
Emissions/primary air pollution 0, PAN, particles...
NO,, CH,. €O, VOC, 50, NH, .
] Depositionfacidification/eutrophication Air quality and health
HND,, 50, NH, .. Particles, 0, NO,, CO...

Mitrogen cycle/Carbon cycle




Global Atmospheric Watch Station
information System
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Home Search

Quick access Welcome to GAWSIS
Generate station report by:
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Find people by:

| Contactname lv |

GAW World Data Centres

WD C-RSAT (World Data Center for Remote
Sensing of the Atmosphere)

WD CA (World Data Centre for Aerosols)
WDCGG (World Data Centre for Greenhouse A0k ;t
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GAW structure and focal areas

RESEARCH INFRASTRUCTURE

SCIENTIFIC FOCAL AREAS SCIENCE FOR SERVICES
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Conceptual framework of the GAW quality system
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GAW Global stations




World Data Centres

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

GAW World Data Centres

WDC-RSAT (Waorld Data Center for Eemote
Sensing of the Atmosphere)

WDCA (Waorld Data Centre for Aerosols)

WDCGG (Waorld Data Centre for Greenhouse
5a5es)

WDCRG (World Data Centre far Reactive
53a5es)

WouDC (World Ozone and LY Data Centre)
WRDC (World Radiation Data Centre)




Contributing Data Centres

CASTHNET (Clean Air Status and Trends
Metwaork)

EMEFP (EMEP})

SALIOMN (GAW Aerosal Lidar Observation
Metwork)

GAW-PFR (GAW Precision Filter Radiometer
Metwaork)

IDAF (IGAC/DEBITS Africa)
IMPROVE (IMPROVE Optical Aerosol)

MADP (Mational Atmospheric Deposition
Frogram}

MDACC (NDACC Data Center)

TCCOM (Total Carbon Column Obsenving
Metwaork)




Acrosols and
Reactive Gases

(Norway)

(Russian Fed.)

Solar Radiation }

Oreone and
UV Radiation

(Canada)

flenmte Sensing of
the Atmosphere Greenhouse Gases
(Germany) and related
gases(e.g., CO)
(Japan)
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Global Atmospheric Watch (WDCA)

AERONET, PHOTON, AEROCAN,
SKYNET

Local - GLOBE (USA),
HAZEMETER(USA),

Lidar aerosol monitoring
MPLNET,

Datasets:

ACTRIS, EMEP

Global
Atmospheric
Watch

(WDCGG) -
World D
ata Center for




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.
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/23 Wrdc - Microsoft Internet Explorer
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Instrumentation for measuring
atmospheric radiation

» Kipp@Zonen

» Eppley Lab

» Yes. Inc

» Li-COR Biosciences
- Biospherical Instruments Inc.
b- Belorussia)

MENEHI CP-06




WRMC-BSRN

World Radiation Monitoring Center - Baseline Surface Radiation Network

WRMC-BSRN

In Memoriam: Chuck Long

Welcome to the World Radiation Monitoring Center (WRMC). the central archive of the Baseline Surface Radiation Network (BSRN}. All
radiation measurements are stored together with collocated surface and upper-air meteorological observations and station metadata in
an integrated database. These pages offer both: Information for all scientists who will use BSRN-data as well as information to any
station scientist who delivers data.

BSRM is a project of the Data and Assessments Panel from the Global Energy and Water Cycle Experiment (GEWEX) under the
umbrefla of the World Climate Research Programme (WCEFP) and as such is aimed at detecting important changes in the Earth's
radiation field at the Earth's surface which may be related o climate changes.

The data are of primary importance in supporting the validation and confirmation of satellite and computer model estimates of these
quantities. At a small number of stations (currently 74 in total, 58 active) in contrasting climatic zones, covering a latitude range from
80°M to 90°5 (see siation maps), solar and atmospheric radiation is measured with instruments of the highest available accuracy and
with high time resolution (1 to 3 minutes).

In 2004 the BSRN was designated as the global baseline network for surface radiation for the Global Climate Observing System
(GCOS). The BSRN stations also contribute to the Global Atmospheric Watch (GAW). Since 2011 the BSRN and the Network for the
Detection of Atmospheric Composition Change (NDACC) have reached a formal agreement to become cooperative networks.

Contact persons
Related Pages

GENCX
@ GCOS

GLOBAL CLIMATE ORSERVING $YSTEM




BSRN - Baseline surface radiation
network

Running, inactive, planned and closed BSRN Stations, October 2021
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\____________________ |
CAPABILITIES

Atmospheric Radiation ATMOSPHERIC OBSERVATORIES
Three heavily instrumented fixed-location atmospheric observatories that represent a broad range of conditions are operated by the
Meas u re m e n t (A RM ) Atmospheric Radiation Measurement (ARM) user facility to gather massive amounts of atmospheric data. These are:

v i .i ‘;' Southern Great Plains {(SGP) — centered near Lamont, Oklahoma, United States
-
w North Slope of Alaska (NSA) — located at Utqgiagvik (formerly Barrow), Alaska, United States

@ Eastern Morth Atlantic (ENA) — located on Graciosa Island, Azores, Portugal.

TAKE THE VIRTUAL TOURS

MOBILE AND AERIAL OBSERVATORIES

In addition to the fixed-location observatories, ARM also offers both mobile and aerial facilities:

#  ARM Mobile Facility (AMF): Three AMF are used by scientists to obtain atmospheric measurements, similar to those at the fixed-

II ‘Ili location observatories, for periods of about a year at a time anywhere in the world. The third mobile facility will soon move to the
Southeastern United States.

U.S. Department of Energy (DOE) funded the purchase of a Bombardier Challenger 850 regional jet to expand ARM'’s scientific
data capabilities. The Challenger 850 is expected to be ready for its first ARM campaign in 2023. ARM is also developing uncrewec

@ ARM Aerial Facility (AAF): The AAF obtains aerial measurements in the skies above the fixed-location and AMF observatories. The
Y.

INSTRUMENTS

A comprehensive suite of cutting-edge instrumentation deployed at ARM atmospheric observatories is designed specifically to meas
clouds, aerosols, radiation, and the interactions among them.

In addition to ARM's extensive collection of instruments, some information is provided about guest and external instruments owned a
operated by other programs. Allinstruments are categorized by:

Aerosols Cloud Properties Surface Meteorology

‘_ Airborne Observations Derived Quantities and Models Surface/Subsurface Properties
Atmospheric Carbon Radiometric

Wi, Atmospheric Profiling Satellite Observations

DISCOVER INSTRUMENTS



@ Global Monitoring Laboratory

Earth System Research Laboratories

# About- People- Research~ Observing Networks~ Data- Products~ Information~
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Global Monitoring Labor
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The Global Monitoring Laboratory (GML) of the National Oceanic and Atmospheric Admir
conducts research that addresses three major challenges: greenhouse gas and carbor
feedbacks, changes in clouds, aerosols, and surface radiation, and recovery of stra



Russian national radiation network




Meteorological Observatory of
Moscow State University - MSU MO

http://www.momsu.ru/

MeTeopoJioruyeckas
obcepBatopus MI'Y

A new radiative
BSRN complex at
MSU MO

p&Zonen CNR-4, (downward shortwave and longwave e
iation, upward shortwave and longwave radiation)




WOUDC - World Ozone and Ultraviolet Data

Centre

Introduction

Contributors

Data

Publications

Related Links

Updates

Meetings

Documentation

Software

Help

Home
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Data Centre (WOUDC)
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Piatform Observation Prograins

Platform
Name

Min. Latitude
Min. Longitude
Min. Height

: STN 501
: DAWOS Country: CHE
WMO Region:

Max. Latitude: 46.85
Max. Longitude: 953

Max. Height: 1605

1 46.79
a2
R

| Cateqory | Instrument

| 5N . ‘ Model ‘ Min. Date | Max. Date ‘ Agency

| Broad-band | Kipp_Fonen

‘ UN-S-ET | ‘ 20-Feb07 | | 01-Dec-13 | ‘ PMOD-WRC

| Broad-band | Yankee

|UvB-1 ||23Jan07 | |01-Dec13 || EMOD-WRC |

| Broad-band | | Us:Biometer i

5014 || 11Jan07 | |01-Dec13 || PMOD-WRC |

| Spectral | Brewer

,|153 '[MKm "m-Jan-D? f|31-Dec-12 '[PMOD-WRC'

Formats : [Prind

Created : 2002-12-31
Modified : 2002-12-31

Url of this page : htp:Svwamoudcoorgid atartdetadata’queny_results_platfarm_e html

Canada

orm

Archive:

current versions of data (availsble online]

%) Active Data 5
) Revised Data older versions of data (since 2000 - offiing)
Source: @ Al ‘
) Class | wounc v | ml
Content: (5 All Link to Maps by Content -
() Data Class |UV Radiation v.| | ‘I]_
() Category | Broad-hand {Level 1.0} v | I ]
Location: @ All _ Link to Plstform List .
O Platform & | 3TH 1 {LEOPOLDVILLE) D',
) Name LARHUS [STH 34 v i
) Country Llgeria [DEA] » 1 I
© WMO Region ANTARCTICA v | Link to WO Regions |
) GeoBox i rRaximum -
Latitude -90 10 90 {north positive) ) :
o : : : i
Longitude -180 to 180 {east positive) e
Helght metres above sea level I m
Agency: (Al Link to Agency List -
O Acronym | 03RD-QJRHS | m
) Country [ (uLp) (v ‘t[n
Instrument: (&) All Link to fnstrument List N
) Type Eentham v | D:
Model i
Number |
Date: Updated or later (yyyy—mmdaj
Begin Year End Year fiaay)
() Report Summary
) Report By Year
Options: Show Data Archive Link Column




WOUDC
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What s New' Toplcs Publications | Weoathaer Homa
Aot Us

WOUDC Spectral Sites - All years

(Processed data only)

MSC - EC - GC

Link to the infernational web site and data archive
Jor the WOUDC hosted at www.wondc.org.
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The World Ozone and Ultraviolet Radiation Data
Centre (WOUDC) is one of the World Data Centres
which are part of the Global Atmosphere Watch
(GAW) programme of the World Meteorological
Orgamzation (WMO). The WOUDC 1s operated by the
Experimental Studies Section of Environment Canada
and 1s located in Toronto.

I .f"uliﬂm;_ﬁuns

ﬂ& Sk

The WOUDC began as the World Ozone Data Centre
(WODC) in 1961 and produced its first data
publication of Czone Data for the World in 1964, In
June 1992, Canada agreed to a request from the WMO
to add ultraviolet radiation data to the WODC. The
Data Centre has since been renamed to the World
Ozone and Ultraviolet Radiation Data Centre
(WOUDC) with the two component parts: the WODC
and the World Ultraviolet Radiation Data Centre
(WUDC).




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/




Web-page interface
Metadama
BASINT

Introduction
Documentation
Database reports
Registration

Database flags
Site audits

Database
» Home

| About EDUCE | Contact info | Links |
| Information for participants |

Measurement sites

s1te map




National Science Foundation
Polar Programs UV Monitoring

Network

Mairtained by spherical Instrurnents Inc,

Home

Sites
Instruments
Data/Report
Publications
Presentations
Links

Contact Us
User Login

Student's
Guide

BSI Home

Mowermber 9, 2014

The network has recently been reorganized. Please read this
document to learn about these important changes.

Welcome to the NSF Polar
UV Monitoring Network
Web Site

The Mational Science Foundation (MNSF)
Ultraviolet (LW Monitaring Metwork
was established in 1987 by the NSF
Division of Polar Programs in response
to serious ozone depletion reported in
Antarctica, Biospherical Instruments installed the first instruments in
1983, Chservations were extended to the Arctic and are now part of
MSF's Arctic Observing Metwork, The project is providing data to
researchers studying the effects of ozone depletion on terrestrial and
maring biological systems, Data are also used for the validation of
satellite observations and for the verification of models describing the
transfer of radiation through the atmosphere,

Material provided on this website is based upon work supported by the
Mational Science Foundation under Grants OPP-39-22832,
OPP-0000373, ARC-0907819, ARC-0856268, and ARC-1203250. Any
opinions, findings, conclusions or recommendations expressed in this
material are those of the author(s) and do not necessarily reflect the
views of the National Science Foundation,

Shortcuts

® Access our latest data
Yiew and download our latest data,




. .
Summit

Barrow
8

L4
San Diego

Sounroe, amrcica 905 |— [remayiom |

‘Ushuaia
@
Palmer Station

South Pole Station

McMurdo -Statior:

SUV-100 spectroradiometers SUV-150B spectroradiometer

: /.
- Spectral Irradiance between - Spectral Irradiance between
280 and 600 nm 280 and 600 nm
- 1 nm resolution - 0.63 nm resolution

Data Products:

- Spectra of global irradiance, sampled quarter-hourly

- Integrated irradiance (e.g. UV-B, UV-A, and visible irradiance)
- Biologically effective irradiance (e.g., the UV Index)

- Additional: total ozone, effective albedo, modeled spectra



Christmas at

UV Index at South Pole: Then and Now ~ South Pole

4.0 I P Sp:ring,' " Surmer

35 rSouth Pole
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«  Measurement
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Measurements of erythema
irradiance since 1999

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

Regular calibration of the UV
instruments against world

ctandardc




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 modellin

 Testing different kinds of models




Applicability
Interannual changes in total (shortwave +lon
net radiation. Moscow.
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plicability

Validation of UV reconstructed values against long-term
measurements at the MSU MO

15% - 15% -
10% - 10% -
(7
5% 5% |
0%
0% -
5% -
-5% i
-10% -
-10% - v
150/ .o
15% % —measurements, UV300-380
-15% -
-20% - L UV300-380, reconstruction model
5% | f -+« erythemal radiation, UV reconstruction 20% H — measurements, erythemal radiation
a0 | — measurements, erythemal radiation oo «««+ erythemal radiation, UV reconstruction
1960 1970 1980 1990 2000 2010 2020 1960 1970 1980 1990 2000 2010 2020




Applicability:

R2 =0.80

R2 =0.89

25%
20%
15%
10%
5%
0%
-5%
-10%
-15%
-20%
-25%

MOJ€eIb
PEKOHCTPYKIIUH
U3MepeHusn

1968 1974 19801986 1992 199820042010 2016

25%
20%
15%
10%
5%
0%
-5%
-10%
-15%
-20%
-25%

MOJ€JIb PEKOHCTPYKITNU
U3MepeHUusa

1968 1974 19801986 1992 199820042010 2016

Factor

Due to AOT

Due to cloud
optical
thickness

-
1979- 1968- 1979-
1968-1978 | ;016 1978 2016
-10.8% | +2.4% (-9.8% x| + 2.1%
+ 0.8% +0.9% 0.7% + 0.8%
1979- 1968- 1979-
1968-1978 | ;916 1978 2016

-10.6% | +2.5% |-11.6% | +5.1%
+08% | +0.9% | £+1.6% | £+ 1.9%

Due to cloud
transmission

All factors

SOLAR
Decadal trend Decadal trend
1979-2016 1979-2016

+0.4% + 0.1% +0.7% + 0.3%

1979-2016 1979-2016

-0.3% + 0.2% -0.2% + 0.1%

[ 9792016
+2.1% + 0.8%

Volpert, Ghubarova 2021




Appllcabl l'lty Validation of 3-D Monte-Carlo

model using long-term cloud
Cq amount transmittance for UV

radiation

q
Zz T T T T T T T T T

K=10 km"! An example of cloud modelling at
s = Na=5
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Rublev, 1998

Chubarova et al., 1998




Satellite retrievals validation ( TOMS, METEOSAT)
using ground-based UV radiation datasets at MSU MO

20%
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—&— METEOSAT, standard —&— TOMS, standard

ey \IETEOSAT, aerosol account —==@==TONMS, aerosol account

Ervthemal doily dose [kJ/m?]

Difference between ground-based and TOMS dat
in clear sky conditions:
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Global Atmospheric Watch (WDCA)

AERONET, PHOTON, AEROCAN,
SKYNET

Local - GLOBE (USA),
HAZEMETER(USA),

Lidar aerosol monitoring
MPLNET,

Datasets:

ACTRIS, EMEP

Global
Atmospheric
Watch
(WDCGQG) -
World Data
Center for




F N

g. a— ’ WMO Global Atmosphere Watch .‘l.‘

comn World Data Centre for Aerosols NILU

WATCH

ml Submit Data | Browse / Obtain Data | How's the aerosol? I; Publications || Contributors | Contact |

= Home

News & Events

The World Data Centre for Aerosols (WDCA)

is the data repository and archive for microphysical, optical, and chemical properties of atmospheric aerosol of the wa
Meteorological Droanisation's (WMO) Global Atmosphere Watch (GAW) programine.

"The goal of the Global Atmosphere Watch (GAW) programme is to ensure long-term measurements in order to detect
trends in global distributions of chemical constituents in air and the reasons for them. With respect to aerosols, the
objective of GAW is to determine the spatio-temporal distribution of aerosol properties related to climate forcing and air
quality on multi-decadal time scales and on regional, hemispheric and global spatial scales."”




AEROSOL PARAMETERS at WDCA

AW aerosol lang-term observation core parameters,
& Phiysical Properties:
s particle number concentration (sze integrated)
= patticle number size distribution
= particle mass concentration (wo size fractions)
» cloud condensation nuclel number concentration (at various super-saturations)
» Optical Properties:;
= light scattering coefficient (various wavelengths)
» fight hemisphert backscattenng coefficient (various wavelengihs)
m Eght absorption coefficient (various wavelengths)
= Chemical Properties;
® Mass concentration of major chemical components (two size fractions)
& Column and Frofile:
= agrosol oplical depth (various wavelenging)
w yertical profile of 3erosol DACksc AMering cosmeobent
= vertical profile of aerosol extinclion coermicient

Addibonal parameters recommended for long-tenm or intermattent observation:
s dependence of aerosol properties on relathve numidity
s dEtaibed, $oe segregated chemical composition.

The extent of the obsersalion programme vanes between obsersatones networked in AW, The obserdations are reported Dy the Gaw
observatories on a voluntary basis, while the station infrastructure is a contribution of the participating national authorities to the GAW programme.




ZACTRI

About Projects Data & Services Outreach Events Documentation Contact Countries

e T —

ACTRIS Data Centre

The ACTRIS Data Centre web portal allows vou to search, analyse, and download atmospheric composition data from a multitude of data archives. The data results fram

the activities of the ACTRIS infrastructure network complemented with data from other relevant netwarks, and gives free access to atmospheric observational data to analyze
atrmospheric composition,

Almost 135 different atmospheric vatiahles are included in ACTRIS and about 65 sites are active. The measurements are done with 25 different methodologies with time
resolution ranging from seconds to 1 week. The ACTRIS data management plan describes the data sets ACTRIS generates, how the data is made available, and the data
repositories. The document also includes a listwith all ACTRIS atrmospheric variablas togetherwith recommended methodology,

ACTRIS Data Policy; DataPolicy pdf

Data Center Website: actis niluho
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Datasets

Home

3 Online analysis and plotting of ACTRIS data & Data discovery and download across data archives

“Yariahles [25] @

Tools and Services

Data Products

Goto

Only ACTRIS Yariables:

[ALL]

aerosol, absorption, coefficient
aerosol. backscattercoefficient
aerosol.backscatter coefficient. hermispheric
aerosol.extinction, coeffident
aerosoloptical.depth
aerosol. optical.depth, 550

cattering. coefficient
angstrom. coefficient. 440-870
attenuation.coefficient
black. carbon. concentration

Lacations [66] @&

ALL
Acadia.national.park-rMc. Farland, bil
Alert
Beo.rmoussala
Big.bend.national.park-k,Bar
Blizs
Boundary.waters.canoe, area
Brigantine
Bukit kototabang
Cabauw Fijdeweg
Cedar bluff

Datahase / Netwark [7] @

ALL
ACTRIS-IMNSITU
CREATE
EMEP
EUCAARI
EUSAAR
GAW-WDICA
MILU-EEAS
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ACTRIS Data Centre

- an atmospheric data portal

User Manual | Abo

Home Datasets Tools and Services Data Products Help RIS-EARLIMET (1 files]

Trend Analysis

An onling interface with visualization of aerosol trends from observational networks and atmospheric models based on individual time series .

R
- AeroCom

Trends

trends dataset methods aknowledgement
MNetwork Parameter
Global Atmosphere Watch £ Total Atmospheric Deposition S04 aer
The olobal dataset is prepared by the WOIGAW Science Advisory Group for In construction

Total Atrmospheric Deposition (SAG-TAD) based on data from different regional
and global networks:

o WROIGAY, World Data Centre for Precipitation Chemistry

& CASTRET Clean Air Status and Trends Metwark

* MADF: Mational Atmaspheric Deposition Pragram

» CAPMOr: The Canadian Air and Precipitation Monitoring Metwark

« EMEF: The European Monitoring and Evaluation Programme

# [DAFIDERITS: Atmospheric Chemistry Monitoring Metwork in Africa f
DEposition of Biogeochemically Important Trace Species




ACTRIS Data Centre

- an atmospheric data portal

User Manual | About

Datasets Tools and Services Data Products Help

Trend Analysis

An online interface with visualization of aerosol trends from observational networks and atmospheric models based onindividual time series.

AeroCom

trends dataset methods aknowledgement
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Applicability

» Long-term analysis
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+ AEROSOL OPTICAL DEPTH
Web Site Feature

-Home

Home

AEROHET DATA ACCESS
DATA SYNERGY TOOL

+ AERDSOL INVERSIONS + MARITIME AEROSOL
AEROHET Data Synergy Tool - Access Farth Science data sets for AEROHET sites

15 January 2014 - MODIS Rapid Response images are not availlable between January 2011 and
mid-December 2013 {(More Information)

MISSION

The AEROMET (AErozol RObotic HETwork) program is a federation of ground-based remote sensing aerosol
networks establizhed by HASA and PHOTONS (PHCtométrie pour le Tratement Opérationnel de Mormalisstion
Satelitaire; Univ. of Lille 1, CHES, and CHRS-INSU) and is grestly expanded by netwaorks (29, RIMA,
AcroSpan, AEROCAHN, and CARSMET) and collaborators from national agencies, institutes, universities,
individual scientists, and partners. The program provides a long-term, continuous and readily accessible public
domain database of aerosol optical, microphysical and radiative properties for aerosol rezearch and
characterization, validation of satellite retrievals, and synerdism with other databazes. The network impozes
standardization of instruments, calibration, processing and distribution.

AERONET collaboration provides globally distributed observstions of spectral asrosal optical depth (AOD),
inversion productz, and precipitable water in diverse asrozol regimes . Aerosol optical depth data are computed
for three data qualty levels: Level 1.0 (unscreened), Level 1.5 (cloud-sereened), and Level 2.0 (cloud-
zereened and quality-assured). Inversions, precipitable water, and other AOD-dependent products are
derived from these levels and may implement additional quality checks.

The processing algarthms have evalved from “ersion 1 to “ersion 2.0 (fully relessed in July 2008) and are
available from the AERCMET and PHOTOMNS web sites. Yerzion 1 data may be downloaded from the web site
through 2006 and thereafter upon special request. ey AERCMET products wil be released as new
measurement technigues and algorithms are adopted and validated by the AERONET resesrch community. The
AEROMET weh site alzo provides AERDONET-relsted newws, a description of research and operational activities,
related Earth Science links, and an AEROMET staff directory.

+ Read More







DATA SYNERGY TOOL heaitieee

+ Data Display

AEROSCL OPTICAL DEPTH (W3)

+ Data Display

+ Download Tool
+Web Senvice
AFROS0L OPTICAL DEPTH (W2)

+ Data Display

+ Download Tool NEWS

+ Download All Sites 14 July 2016

+Version 3 Announcement

* Chmulolagy Tabies + V3 Kaufman Symposiom Presentation

+ Climatology Maps

22 June 2016
+ Data Awvailability (L2.0) ® The AEROMNET %3 Level 1.0 and Level 1.5 near-real time (NRT) database is now available. The W3

announcement
AEROSOL INVERSIONS (V2) + Read Maore
+ Data Display 10 May 20016
& The Distributed Regional Aerozal Gridded Oheervation Metworks (DRAGOM)-KORUS-A0 instrument
+ Download Tool deploymert haz been established in South Korea, Japan, and China from 1 April to 31 July 2016 The

rietweark swill be strategically located to take advantage of KORUS-AG in sty and airbarne resources
from mid-June 2016,
+ Read More

+ Download All Sites

SOLAR FLLNX

+ Data Display 2 Qctober 20115

CEFB-T Sun-Sky-Lunar spectral photometer iz accepted for AERONET use. Extensive testing of the

RELA CObaR nesy nodel Cimel photometer has been completed and iz now fully integrated into the AEROMNET

+ Data Display netweark.
CLOUD MODE The new model is essentially a nevy control box that has all the functionality of the current CE315
photometers. iz fully compatible with the existing robots and the latest Yersion 5 sensor heads (with
+ Data Display an upgrade kit). We nate the following characteristics:

—mernsad ealar trackine accoracse and aneratinnal ranne




Applicability
Interannual variability of aerosol optical

thickness according to long-term measurements
at the MSU MO

(a)
PR
S8, - Avanh B T340
= m = A0TIR0
40% —w— AOT440
105 - —— NITS00
—a— BOTRTS
2% 1 — MOTETO
165 ——— A403T1020
0%
-10% - "
-20%
-
-30% -
2000 Mooz 2004 2006 2006 2010 2012 2014 018 2000 202 2004 2006 2004 2010 1z 2014 1016
Year Year

Figure 10. Interannual vaniations of the revised annual mean (a) and 50 % quantile (b) AOT at several wavelengths (Moscow). Comment:
the annual 50 % quantide AOT 1s estimated from monthly 50% quantile AOT values. For consistency the 2001 data were not used smnce the
measurements have been in operation only since August.

From Chubarova et al
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Ap P licabi l]ty Aerosol optical thick
MATAC/MODIS retrieval v

against AERONET MSU M
dataset.

{a) MOSCOW_MO_MsU (b) ZVENIGOROD
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MAIAC AQT at 0.47 um
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AERONET AOT at 0.47 um AERONET AOT at 0.47 um
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Applicability

Diurnal variation of PM10
. oos 11.05.2020: PM10, mr.
11.05.2020 according to e ——
COSMO-ART model and |
measured data. MSU MO.
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Applicability

R

AeroCom

Home Experiments Publications Events Participants v Tools W Data FAQ Contact

Introduction Experiments Publications Events Participants v Tools v Data FAQ Contact

The AeroCom-project is an open international initiative ¢
understanding of the global aerosol and its impact on cl
MODIS, POLDER, MISR, AVHHR, SEAWIFS, TOMS, AEROM & Experiments @ AOD ~ B AcronetSun~ & AEROCOM-MEAM @ All ~ & NMB ~
more than 22 global models have been assembled to do

lissetal-2020 = I isti =
the global aerosol. A common protocol has been establ - 1Y AR = L Regional Statistics -
AeroCom emission inventories for the year 2000 and | PII-CTRL2016 AeronetSun - AEROCOM-MEAN based on manthly mean values from all stations
s . i i i L - 1 i i - 14
interactive websites which give access to 2D fields anc Plll-optics2013-C| Seardh Fira shtan o
workshops are held to discuss findings and future directic Plll-optics2019-

Plll-optics2019-¢

Background

optics-highres '. e ® 3 L . . e
AP3-abs S, e e o, ° 2
. ® =
L * “Ualee % 0
AeroCom Phase » 5
. (]
2019 ot ¢ .
. -30
evaluation of r -
L ]
aerosol optical
properties. g
¥ o ¥ ¥
Mo summary Statistic: NME (%) \:Pq)? v C%%;QOQ *‘@\ "Q‘:{?&\i“’@o@@}&
available -100<@-75@-50%-25 0 250508759100 vg v "?a,‘?’ -



a 0
Ground-based monitoring
N )
' N
aerosol
/

Global Atmospheric Watch (WDCA)

AERONET, PHOTON, AEROCAN,
SKYNET

Local - GLOBE (USA),
HAZEMETER(USA),

Lidar aerosol monitoring
MPLNET,

Datasets:

ACTRIS, EMEP

Global
Atmospheric
Watch
(WDCGQG) -
World Data
Center for




World Data Center for Greenhouse Gases

A

WOCGE

(L )Wurld Data Centre
.~ for Greenhouse Gases §

GAW

Q’&

# Home

Welcome to WDCGG!

About WDCGG

Data (surface/mobile)
Data (satellite)

Current State of GHGs
Publications

Manuals

Statistics

HAZEhR (Japanese)

- ATTENTION
Reactive gases measurement
data (except for CO) have

been agreed to be transferred
under the responsibility of the
newly established GAW World
Data Centre for Reactive

# Home | ® Policy | «# Link | ©FAQ | v Sitemap

ol

What's new

| About WDCGG

The World Data Centre for Greenhouse Gases (WDCGG) is a World Data Centre
(WDC) operated by the Japan Meteorological Agency (JMA) under the Global
Atmosphere Watch (CAW) programme of the World Meteorological Organization
(WMO). WDCGG collects, archives and distributes data provided by contributors on
greenhouse gases (such as COz2, CH4, CFCs, N20) and related gases (such as CO) in
the atmosphere and elsewhere.

See what's new in WDCGG. Also refer to
"Data Update Information."

@ 25 Oct. 2021

WMU'GIreenhuuse- Gas Bulletin ND_I

G0N

This website is operated by the JMA in collaboration with WMO.

+ + Read more

| Data Archive

The WDCGG data archive provides observation data on greenhouse ©
related gases along with basic associated information known as me

0'E

v + Click here for details.

This website has a user registration function to help support contrie =

KMaru rantribiitare Faca difficrnltine with anAanina manitarina don ta

9IS

[y e—p—"

4] 30°E B'E 90°E 120°E 180°E 180° TEOWY 120W S0 GO 0



WMO Global Atmosphere Watch

World Data Centre
for Greenhouse Gases

CFCs

Summit - NOAA/ESRL

Note: On any publication using data from the individual station, the author must contact the
data submitters concerning co-authorship or acknowledgments, and make proper
descriptions on the data sources in their references.

" ’ ) ’ File Inventoryl ; o
________ Type File Total | Total Size Quick Plot Archive
%ﬂ:‘—e hourly 21 11 .8M File/Quick Plat | tar+gzip  tar+bzip2
i daily 3 181K File/Quick Flot | tar+gzip  tar+bzip2
i maonthhy 3 43 1K File/Quick Plat | tar+gzip  tar+bzip2
IMap
search
Advanced )
e HOURLY Data Total : 21 (11.8M) (Top)
Al | Parameter | Type | Station Period Update Data Quick Plot
_______ cfcl png pof
e (continuous cats) hourly | Summit | 2007-06-26 - 2007-12-31 | 2013-08-30 | 314.3K STK] (250K
Archives
cfc11 png pdf
-------- {continuous cats) hourly | Summit | 2008-01-01 - 2008-12-31 2013-08-30 | B57 1K (27K =250k Summit 72.580N, 38 480W 3238m  CFCs (continuous) cfe1 1 (cats) monthly
250
Sample cfe1 BAa df wmwnma)JuA Dauiuhmﬂ‘sdbyNDANESﬂLl ‘ ‘ '
nrograms S o ! : - Summii72.580N, 38.480W 3238m CFCs (continuous) ofe12 {cats) hourly s % st
555 T T T T T T T T T 248 1
WMO WDCGG/JMA Data submitted by NOAA/ESRL
550 w g & 246 |- B
244 - B
545 [
B 242 - -
B 540 -
240 | 4
535 [
238 -
530 + 236 =
L L L L L L L L L L L 234 ‘ ‘ ! ‘ ‘ : !
525
o1 02 03 o4 05 06 o7 08 00 10 " 12 1998 2000 2002 2004 2006 2008 2010 2012

1998/01 - 2012/08
Month 2007-06-29 - 2007-12-31 Year




World Data Centre for Reactive Gases
WDCRG

The World Data Centre for Reactive Gases (WDCRG) is the data repository and archive for reactive gases of the World

F N
e Meteorological Organisation’s (WMO) Global Atmosphere Watch (GAW) programme. The WDCRG was established
January 1. 2016 and took over the responsibility of this part of the GAW programme after Japan Meteorological Agency
GLOBAL (which continue to host the World ““‘"E "é““‘ ’é b G ":"E:r"" pftIC-L Loy “;‘" o lingms Aot g e T e ——m
ATMOSPHERE K, ~ HQD vIE - * _ Data SubmsSion x . _.Data Access ~ A
WATCH deadline was by end 2016 (data - A | {/ — g o 2 s o
‘9‘? ,g - .' 2 ; o
[ ™ o
A g
. - Y~
The reactive gases to be hosted at WDCRG are: 5( BN e . i B3\ > e T e .
) StSuB, . Data Access
additional variables are added to the monitoring effc DataﬁSuhm ission S I ' 9 ¢ R 2 -
Te : i A Y Tl - e
A . = b i 'u £ e




Network for the Detection of
Atmospheric Composition Change

NDACC # STATIONS  INSTRUMENTS DATA  ABOUT NDACC

Measurement Stations
Select a station on the map or in the list to access its public data.

= Filter by:
E
H HEMISPHERE INSTRUMENT
Morthern Hemisphere Brewer
Southern Hemisphere Dobson

FTIR Spectrometer
LATITUDINAL BAND
Lidar
Subtropics and Tropics
Microwave Radiometer
Mid Latitude
Sonde
High Latitude
U Spectroradiometer
INSTRUMENT STATUS

UINVAVisible Spectrometer
Active




HORTHERMN HEMISPHERE MID-LATITUDE STATIONS:

St Petersburg, Russia Onsala, Sweden Zvenigarod, Russia Bremen, Germany
59.9°N 57 4°N 55.7°N 531°N

Legionowa, Poland Aherystwvth, UK Lindenherg, Germany De Bilt, The
52 47N 52.4°N 52.2°M Metherlands

521°MN
T

Liccle, Belgium Villeneuve d'Ascg,  Fraha, Czech Republic
51.8°M 50.8°N France 50.01°N
50.65°N

Grof-Enzersdorf, Hohenpeissenberg, Garmisch, Germany  Zugspitze, Germany
Alstria Germany 475N 47 4°N
48 20°N 47 8°N

The international Ne

the Detection of
Atmospheric Comp
Change (NDACC) is
composed of more th
high-quality, remote-
sensing research statio
for observing and
understanding the physi
and chemical state of th
stratosphere and upper
troposphere and for
assessing the impact of
stratosphere changes on
the underlying
troposphere and on global
climate.




Meazurement Stations
NDACC Data&Formats
NVorking Groups:
Dobrson (@O}
Brewer [off site)
FTIR (@NCAR)
Lidar [off sife)
Microwawe (@ Bemn)
Satellite (@HEIRA)
Sondes (U Wyoming)
Theory (@HIT)
UVIVis (REIRA)
Speciral UV
Water Vapor ({@U Bem)
ooperating Networks
NDACC News
Ozone Q&A ({@ESRL)
Related Link=s
Featured Link:
SPARC Report on
HalogeniO3 Inftiative:
5C Resource Page
ontact U=

NWS News

NWS Orgamization

Home = MNDACC Measurement Stations = NDACC Station: 5t Petersburg, Russia

NDACC Station: St Petersburg, Russia

Latitude 59.838 ° N, Longitude 29.83°E
Elevation 20 m asl

Station Representative;

Cr. Maria Makarova
Faculty of Physics

St Petershurg State Liniversity

3t Petershurg, Russia

URL: http:irall.phys. spburu/Peterhof FTIR_sitefwelcome.html (off site)
HDACC public data; ftp:/ifip.cpc.ncep.noaa.govindaco/station/st.petershurg

HDACC Measurements at the 5t. Petersburg Station

Instrument
& Period

Parameter

Cooperating
Institutions

Comments

FTIR (Bruker 125HR}
Interferometer
2009 -

CH., GO, CoHeg,
HCN, HCI, HF, N=0,
0, CIONOS, HNO,

St Petersburg State
LIniversity




i+l )
WouDC ___EE

- total ozone: - -

Link to the infernational web site and data archive
Jor the WOUDC hosted at www.wondc.org.

The World Ozone and Ultraviolet Radiation Data
Centre (WOUDC) is one of the World Data Centres
which are part of the Global Atmosphere Watch
(GAW) programme of the World Meteorological
Orgamzation (WMO). The WOUDC 1s operated by the
Experimental Studies Section of Environment Canada
and is located in Toronto.

The WOUDC began as the World Ozone Data Centre
(WODC) in 1961 and produced its first data
publication of Czone Data for the World in 1964, In
June 1992, Canada agreed to a request from the WMO
to add ultraviolet radiation data to the WODC. The
Data Centre has since been renamed to the World
Ozone and Ultraviolet Radiation Data Centre
(WOUDC) with the two component parts: the WODC
and the World Ultraviolet Radiation Data Centre

(WUDC). .




I*I Ean;da ' Eamda : Cﬂl’ladﬁ

Meteorological Service of Canada | Frangais | Contact Us| WMO

World Ozone and Ultraviolet Radiation Data
Centre (WOUDC)

[ Introduction
WOUDC Defined Platforms - Use the Data Search Form to access the data files

[ Contributors - — —

Platform Name Countrv N[m]mum Maximum | Minimmn Mslxm'lum|
Data Latitude | Latitude |Longitude |Longitude
Publications STN 1 | LEOPOLDVILLE |coD |-4.33 | -4.27 | 15.52 ‘ 15.58

STN 2 | TAMANRASSET |DzZA |22.77 | 22.83 | 5.487 ‘ 5.547
Related _ L - - = !
Links STN 3 | ALMA-ATA |KAZ 43.203 | 43.263 | 76.903 ‘ 76.963
Updates STN 5 | DIKSON ISLAND "RUS 73.47 | 73.53 | "80.203 ‘ 80.263

. STN 6 | HABBANIY A ' RQ |133.337 | 33.397 | 43.537 ‘ 43.597

Meetings _ | | | 1L |

STN 7 | KAGOSHIMA |TPN 31.5 | 31.66 | 130.5 ‘ 130.63
Documentation , = j —~ o :

STN 8 | KODAIKANAL IND 10.203 | 10.263 | 77.437 ‘ 77.497
Soltware STN 9 | MOUNT ABU IIND  |24.57 | 24.63 | 72.67 ‘ 72.73
Help STN 10 | NEW DELHI / NEW DELHI SONDE |IND ' 28.3 | 28.68 | 77.07 ‘ TT.25
 — STN11 || QUETTA |pak  [30.08 3014 6654  |66.6




Dataset Information: Total Ozone - Daily Observations

Title: Total Ozone - daily observations [2) Station Map
Howy to Use: Interact

: : ! : ) we ha
Abstract: A measurerment of the total amount of atrmospheric ozone in a given

column from the surface to the edge of the atmosphere. Ground based
instruments such as spectrophotometers and ozonemeters are used to
measure results daily.

Dataset URI: hitp:#fgeo woudc org/defidatalozoneftotal-column-
czone/totalozone

DOI: doi10 14287/10000001

Temporal Extent: From 1924-08-18 to now
IS0 Topic Category: climatologyietecrologyAtmosphere

Keywords: I total I ozone I level 1.0 l.cnlumn I dobson I.hre’me’r lsnnz
Ial'mnsphé_rtceompusitidn I-g_nllmiun Iuh_sel’wtil:inPlatfdrm IrncketSuunding_.
I vassey I pion I ‘microtops l spectral I hoelper I‘ﬁller

Access Links:
= Weh Accessible Folder (WWAF)
o OGC Web Map Service (WWS)
e OGC Web Feature Service MES)
e Data Search f Download User Interface
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Applicability

Ozone (Dobson Units) EECI (ppb)

Dzone (Dobson Units)

Timeline of ODSs and Ozone

(a) CFC-11 equivalent emissions

HOFE CFC12 -
halons CFC-11 L
CFC-113,-114, -115, CHCCl, CHyCl

ca, CH,Br -

1960 1980

{b) Equivalent effective chlorine |

2000 2020 2040 2060 2080 2100

285 e
200 {c) Annual global
total czone

285
280

{d) October Antarctic total ozone
350 = —
300 - L
250 - L
200 ~ L

20B0 non




QUESTIONS?




