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Despite challenges, low-cost sensors (LCS) represent a
key tool for filling gaps in existing global and local air
quality monitoring networks and contributing information
for policy-relevant air quality products.

Methods that use networks of LCS with tens to hundreds
of sensors and combine LCS data with other information
sources can provide a deeper insight into the causes and
consequences of poor air quality.

Known LCS data quality limitations should be explicitly
accounted for in such application methods.

LCS networks require physical and cyber infrastructure,
technical capacity, community involvement, and
Institutional and financial support for effective sustained
operations leading to positive societal impacts.
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* LCS networks can improve short-term, localized
forecasting from regional or global air quality
models, supporting advisories and warnings.

statistical correction
with local data

* Characterizing uncertainties in LCS data,
Including connections to meteorological factors, —
are key to their use in forecasting. . -

regional/global
model forecast

* LCS can provide data for evaluating model

forecasts where RGM networks lack coverage. near-term
« Latency, quality (i.e., accuracy and uncertainty) Witﬁ?:s;ist
and spatial representativity of the LCS dataare .« mation
key factors for long-term performance forecast @ O
evaluations or near-real time validation. @
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Technical > Specialized programme publications

World Metecrological Organization (WMO); United Nations
Environment Programme (UNEP); International Global
Atmospheric Chemistry project (ICAC)

WMO

GCeneva

2024

Low-cost air quality sensor systems (LCS) are emerging
technologies for policy-relevant air quality analysis, including
pollution levels, source identification, and forecasting. This
report discusses LCS use in networks and alongside other
data sources for comprehensive air quality applications,
complementing other WMO publications on LCS operating
principles, calibration, performance assessment, and data
communication.
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- Scaling Data Fusion Tools to

Support Local Air Quality Managers
In Latin America
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Methodology

0N —

7p)
=
LL
©
e
(O
0O
>
o
©
>
@
K
<

L

Combine model (NASA GEOS-CF),
satellite (TROPOMI, MODIS, VIIRS),

and local air quality monitor data to

produce regional air quality forecasts
using uncertainty-aware data fusion

Low-Cost Sensor Integration Strategy:
* Generate initial city-scale forecast

24nin} 7 1sed

with model, satellite, and regulatory-

grade monitor data
* Refine forecast locally using recent,

nearby low-cost sensor data

(following city-specific low-cost

sensor calibration)

awn

carl.a.malings@nasa.gov

Source: Malings et al., 2024
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Results of PastWork (using London NO, data)
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Results of PastWork (using London NO, data)

¢ 1.0 10— - Regulatory Monitor
=< e e .
O e N persistence forecast
O 0.9 ] 7
0.8 N ,,/
L 2 Low-Cost Sensor
0p .
c | = 0.8 - persistence forecast
© 0.6 e
= 079
= © .
o 0.4, c
\ S 0.6 -
\‘ -
\ L esva, .
0-2 7 \\\ et T, . K .
e S| 505-
S ,z' )
\‘l’g s’ <
0.0 I | e 4 0.4 I | I
0 6 12 18 24 0 S 12 18 24
lead time [hrs] lead time [hrs]

@ G@DDARD @ GMAO carl.a.malings@nasa.gov 10

EARTH SCIENCES



mailto:carl.a.malings@nasa.gov

Results of PastWork (using London NO, data)
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Results of PastWork (using London NO, data)
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Operational Implementation in Google Earth Engine

Work in Progress...

Only 1 regulatory PM, . monitor
for the city!

Recently supplemented with
25+ low-cost sensors

Local performance evaluation
and calibration in progress

Preliminary qualitative
assessment: more realistic PM, .
patterns when low-cost sensor
data are considered.
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