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Ambient Air Quality Monitoring Network in India 

Current Planned 

Brauer et al 2019 



Why do we need satellite-PM2.5 in India?

• Disproportionately distributed ground

(reference-grade) monitors [Martin et al.,

2019]

- 804 manual monitors

- 342 CAAQMS

- All urban sites

• Mean distance to the nearest monitor =

80 km

• 1 Billion USD is required to create an

adequate network [Brauer et al., 2019]



India SLDBI Collaborators Lancet 2021, Balakrishnan et al. Lancet Planetary Health 2019

State level exposures for ambient and household air pollution 
(GBD 2019) 

Ambient Household



Deaths Attributable to Air Pollution in India, 2019

17.5% of all deaths in India were attributed to air pollution

Total deaths attributable to air pollution: 1.67 million (95% UI 1.42 to 1.92million)

0.98 million [95% UI 0.77-1.19] from ambient particulate air pollution (AAP)

0.61 million[95% UI 0.39-0.86] due to household air pollution (HAP)

India SLDBI  Collaborators, Lancet 2021; Balakrishnan et al.  Lancet Planetary Health 2019



Air pollution – the new villain for  health policy

GBD 2019



Sources and Source Weighted Air-sheds in India

Brauer , Dey et al 2019 Guttikunda et al 2022 





Key Sectoral Interventions under NCAP



National PM2.5 Database for India

• Daily & annual PM2.5 data from 2000 onwards

(21+ years) – V1

• Data will be hosted by the CPCB and disseminated

through a portal



Exposure Surveillance: Limited Gains in Exposure Across Cities and 
Villages

Dey et al Remote Sensing 2020



Daily exceedance (in the NCAP era) 

• Daily PM2.5 exceeded the national standard in lesser number of days in recent years 



Air quality management applications

Airshed Hotspots

Prioritizing network 
expansion

Environmental carrying capacity



Health Studies



RECENT PROGRESS IN
EXPOSURE/EXPOSURE-RESPONSE ASSESSMENTS 



Developing, Validating and deploying field instrumentation to capture 
exposure heterogeneity in rural and urban micro-environments



From carrying to wearing PEM devices…

Photo  Credit: SRIHER, UC Berkeley



From short-term to long-term monitoring….

Photo  Credit: SRIHER, AIIMS,IIT-D, C-STEP



Addressing health impacts of national relevance in rural-urban cohorts
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HAPIN: Scaling multi-pollutant, longitudinal HAP and stove-use 
monitoring within multi-country RCTs



Low-cost (???)Sensor application in India 



The way forward



Future applications in health studies

Satellite-
PM2.5

Time-activity profiles Reconstructed PM2.5

exposure

Personal exposure 
measurements

Long term PM2.5

exposure for target 
groups

Ambient 
PM2.5

Indoor PM2.5

On-Going Studies:

TAPHE (Maternal and Child Health): Rural-Urban-Southern India

DAPHNE (Maternal, Child, Adolescent Health): Urban-NCR

CARRS (Adult CVD): Urban-Southern India and NCR

APCAPS-CHAI (Adult CVD): Rural-Peri-Urban-Southern India 

MUDHRA (Adult CRD): Rural-Southern India

HAPIN (Maternal and Child Health, Adult CVD)- Rural-Southern India



Integrating Satellite based PM 2.5 with planned 
actions in NCAP 

• Setting up long-term local surveillance for exposure, health 
and bio-monitoring for select NCAP actions at strategic 
sites

• Creating capacities at local institutions via existing Centres 
of Excellence

• Populating information in public dashboards on a annual 
basis  
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