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What is an Airshed?
• An "airshed" or "air basin"  - volume of air that behaves in a coherent way to 

dispersion of emissions.

• An airshed is a large common geographical area where air pollutants are trapped

• The region requires collaborative, cross-boundary pollution control, addressing 
pollution sources beyond political or administrative boundary

• The region requires complex, inter-city, inter-region and inter-countries collaborative 
approach, benefitting all.

• Key Components:
• Meteorology: Wind patterns and inversion layers that transport/trap pollutants.
• Topography: Physical features like valleys or basins that restrict air movement.
• Emission Sources: Industrial clusters, urban centres, and agricultural activities.

• Benefits: Enables cohesive policy-making, optimal resource allocation, and 
collaborative efforts among neighbouring local bodies.
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Why Airshed Delineation is Important?
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• Regional air quality planning

• Identifying major pollution sources

• Coordinated policy across states

• Effective emission reduction strategies

• Understanding pollutant transport pathways
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Long-distance transport and pollution 
trapping

Clean Air and Action Plan for Berlin 
2005-2010

Crop residue burning image captured by NASA satellite (Courtesy: NASA 2021). 

Solutions require cooperation and alliances in the region.
Which region?
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Methods for Airshed Delineation
1. Meteorological Analysis

• Wind direction and speed
• Atmospheric stability
• Mixing height

Tools used:
• Wind roses
• Trajectory analysis

2. Topographical Analysis
Natural barriers affect pollutant 
movement:

• Mountains
• Valleys
• Coastal boundaries
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Methods for Airshed Delineation (Contd.)
3. Emission Inventory Analysis
Mapping sources of emissions:

• Industries
• Vehicles
• Power plants
• Biomass burning

4. Atmospheric Modeling
Models simulate pollutant movement and 
chemistry.
Common models:
• WRF (Weather Research and Forecasting model)
• CMAQ (Community Multiscale model)

5. Back-Trajectory Analysis
Used to identify where pollutants originate.
Common tool:
• HYSPLIT model



Agra Airshed Delineation - Example

7Session Title

Taj Trapezium Zone (TTZ) : 10,400 sq km
Agra Airshed: 20460 sq km 



Airshed of IGP
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AOD-based PM2.5 – World Bank 2023, GAINS-IGP model
IGP is indeed an airshed and needs better management

The National Clean Air Programme, launched in 
2019 by the MoEFCC aims to reduce PM10 
pollution by 40% by 2026. But how?

City-specific action plans for non-attainment 
cities?.  Not Adequate. 

Transport of pollutants contributes significantly, 
especially in North India. 

India is now shifting toward regional airshed 
management.



Applications in Air Quality Management
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Airshed delineation supports:

• Regional emission control policies
• Pollution source apportionment
• Early warning systems
• Inter-state pollution management
• Clean air action plans



Source apportionment of (population weighted) 
PM2.5 exposure in UP< Indian State as a single 
Airshed 2020
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Total contributions (primary and secondary PM2.5 ) by sector:

(The World Bank, 2024)



MoEFCC Office Order and Committee
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