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Advance and enhance science,

services and infrastructure

related to atmospheric

composition, and support policies

for society through applied

research aimed at 

improving the understanding of the

roles of aerosols, reactive

gases, stratospheric ozone and

greenhouse gases and their

interactions in the Earth System

The WMO Global Atmosphere Watch
(GAW) Programme

Drivers: Global societal needs

GAW builds on partnerships involving contributors 
from 100 countries (including research community)



Deposition to ecosystems and crops + climate action

Aotearoa New Zealand’s terrestrial carbon uptake

Integrated Global Greenhouse Gas 
Information System 

Measurement-Model Fusion for Global 
Total Atmospheric Deposition 
(ozone, nitrogen, sulphur)

Science for Services

Advance the application of atmospheric composition information in support of 
policies and conventions, and expand societal services related to air quality, human 

and ecosystem health, climate change and food production.



Sand and Dust Storm SDS-WAS

Vegetation Fire and Smoke 
Pollution VFSP-WAS

Global Air Quality Forecasting and 

Information System (GAFIS)

Science for Services

Advance the application of atmospheric composition information in support of 
policies and conventions, and expand societal services related to air quality, human 

and ecosystem health, climate change and food production.

Warnings and Forecasting Services
Model intercomparisons



Infrastructure for the development of services

Forecasting - Model Intercomparisons:
Sand and Dust Storms

Wildfires
Air Quality

WMO INFRASTRUCTURE - WIPPS
Regional Specialized Meteorological Center with activity specialization on 

Atmospheric Sand and Dust Forecast (RSMC-ASDF)

GHG emission information systems – IG3S city projects



Observational (research) Infrastructure

GAW Station Information System (GAWSIS) part of 

OSCAR https://gawsis.meteoswiss.ch/GAWSIS/#/

Strengthen the atmospheric 

composition measurement and data 

infrastructure and contribute to 

understanding trends and 

variability and extremes.

- More than 200 parameters

- Intercomparisons

- Measurement guidelines

- World Data Centers

Filling gaps:

Modelling, LCS and 

satellites, but also 

National AQ 

networks

Open access with emphasis 
in QA and QC

https://community.wmo.int/en/activity-areas/gaw/research-infrastructure/gaw-stations

Integration!

https://gawsis.meteoswiss.ch/GAWSIS/#/


Integrating other sources of information

The report reflects on the state of the art in terms of accuracy, 

reliability and reproducibility of different sensors used for the 

measurements of atmospheric composition along with the key 

analytical principles and what has been learned so far about low-

cost sensors from both laboratory studies and real-world tests.

The document considers specifically sensors that are designed for 

the measurements of atmospheric composition at ambient 

concentrations of the following constituents: 

• Air pollution gases including NO, NO2, O3, CO, SO2, and an 

operational metric defined as ‘total VOC’. 

• Long-lived greenhouse gases: CO2 and CH4. 

• Airborne particulate matter (PM) in various size classes (e.g. 

PM1, PM2.5 and PM10).

WMO, WHO, UNEP, IGAC and EMEP (2020)

https://library.wmo.int/idurl/4/37465
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Integrating other sources of information: LCS

Core components of low-cost sensor 

systems (LCS) are:

- the sensing/analytical elements used for 

detection

- and components that acquire, process, 

and output data as:

o sampling capability (e.g. pump),

o power system (e.g. batteries),

o sensor signal processing (e.g. 

signal amplification),

o local data storage,

o data transmission capability (e.g. 

WiFi, 4G),

o housing and weatherproofing



Integrating other sources of information: LCS

WMO, WHO, UNEP, IGAC and EMEP (2020) 
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Integrating other sources of information: LCS
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Integrating other sources of information: LCS

Recommendations for manufacturers:

"More information on sensor lifetimes and degradation over 

extended periods of time is needed. Most research evaluations 

of sensor performance are limited to weeks or months and there 

is a lack of information on changes over the annual timescale 

and longer. "



Integrating other sources of information: LCS

For PM forecast evaluation, the Izaña

Atmospheric Research Center (IARC-AEMET) 

conducted an intercomparison of different low-

cost sensor in Tenerife, Canary Islands



Integrating other sources of information: LCS

Comparison for low 

concentration events



Integrating other sources of information: LCS

Comparison for high 

concetration events



Integrating other sources of information: LCS



Integrating other sources of information: LCS

New complementary 

report focusing on Air 

Quality Management 

applications to be 

launched in June 2024

Extended discussion on 

network design and 

implementation



Thank you.

https://community.wmo.int/en/activity-areas/gaw


