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METROS CITIES/URBAN AREASMETROS CITIES/URBAN AREAS

Air Quality ConcernsAir Quality Concerns
METROS CITIES/URBAN AREASMETROS CITIES/URBAN AREAS

53 non53 non--attainment citiesattainment cities

Dominant Sources: Vehicular Emissions, Small/Medium ScaleDominant Sources: Vehicular Emissions, Small/Medium ScaleDominant Sources: Vehicular Emissions, Small/Medium Scale Dominant Sources: Vehicular Emissions, Small/Medium Scale 
Industries, Gensets, Biomass burning, etc.Industries, Gensets, Biomass burning, etc.

Pollutants: Ozone, NOPollutants: Ozone, NOxx, SPM /PM2.5,1.0 & CO, SPM /PM2.5,1.0 & CO

CRITICALLY POLLUTED AREASCRITICALLY POLLUTED AREAS

24 critically polluted areas24 critically polluted areas

D i t S I d t iD i t S I d t i P Pl t R fi i Ch i lP Pl t R fi i Ch i lDominant Sources: IndustriesDominant Sources: Industries--Power Plants, Refineries, Chemical Power Plants, Refineries, Chemical 
Plants, etc.)Plants, etc.)

Pollutants: Ozone, NOPollutants: Ozone, NOx ,x ,SPM/PM2.5, SOSPM/PM2.5, SO22 VOCs, PAHs, etc.VOCs, PAHs, etc.

RURAL AREASRURAL AREAS

Indoor air pollution: Use of Biomass, Coal, kerosene, etc. Indoor air pollution: Use of Biomass, Coal, kerosene, etc. 

Outdoor air pollution: Unpaved roads Biomass burning GenOutdoor air pollution: Unpaved roads Biomass burning Gen sets etcsets etcOutdoor air pollution: Unpaved roads, Biomass burning, GenOutdoor air pollution: Unpaved roads, Biomass burning, Gen--sets etc.sets etc.

Pollutants: Ozone, SPM/PM2.5, 1.0, CO, etc.Pollutants: Ozone, SPM/PM2.5, 1.0, CO, etc.



Major Policy Implications: Discussion Points

• Transport sector focus: Why and why not?• Transport sector focus: Why and why not?
• Fuel quality CNG vs Diesel: Ban on diesel

R t fitti ld hi l b t th• Retrofitting old vehicles : buses, auto others
• Pricing of different fuels
• Taxes on vehicle ownership
• Ban on low cost cars
• Shifting of bus terminus outside city limit
• Public transport vis a vis personal transport
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Current Status of AQMCurrent Status of AQMCurrent Status of AQMCurrent Status of AQM

InstitutionalInstitutional MechanismMechanismInstitutionalInstitutional MechanismMechanism

AssessmentAssessment ofof AirAir QualityQuality

MonitoringMonitoring

EmissionEmission InventoryInventory

SourceSource ApportionmentApportionment

AirAir PollutionPollution ExposureExposure && HealthHealth ImpactsImpactsAirAir PollutionPollution ExposureExposure && HealthHealth ImpactsImpacts

ControlControl StrategiesStrategies

CityCity SpecificSpecific AQMAQM ActionAction PlansPlansCityCity SpecificSpecific AQMAQM ActionAction PlansPlans



MAJOR INTERVENTIONS AND 
POLICY CHANGES

• Fuel Quality 

POLICY CHANGES

Q y
• Fuel Change

• Emission standards (COP –EURO/Bharat)
• Industrial policy
• Industrial Fuel Quality
•
• Domestic Fuel Quality (LPG/PNG)
•
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Control Strategies AdoptedControl Strategies AdoptedControl Strategies AdoptedControl Strategies Adopted

Air Quality Standards notified (1982 & 1994) and AirAir Quality Standards notified (1982 & 1994) and AirAir Quality Standards notified (1982 & 1994) and Air Air Quality Standards notified (1982 & 1994) and Air 
Pollution Control areas declaredPollution Control areas declared

Emission Standards notified for Industries (, Vehicles (inEmission Standards notified for Industries (, Vehicles (in--
& ) G t t& ) G t tuse & new), Gensets, etc.use & new), Gensets, etc.

Fuel quality improvements. (Coal, gasoline & diesel).Fuel quality improvements. (Coal, gasoline & diesel).

Relocation of polluting industries, phasing out older Relocation of polluting industries, phasing out older 
polluting vehicles, introduction of  mass rapid polluting vehicles, introduction of  mass rapid 
transportation, etc.transportation, etc.

Road map for control of emissions from new and inRoad map for control of emissions from new and in--use use 
vehicles developed up to year 2010vehicles developed up to year 2010

Use of Alternate fuel (CNG,LPG,Ethanol petrol, BioUse of Alternate fuel (CNG,LPG,Ethanol petrol, Bio--diesel, diesel, 
Hydrogen,etc.)Hydrogen,etc.)



Gasoline Benzene Reduction
Programme in India

No Specifications

5 %

Before 1996

No Specifications

April 1996
3% in Metro cities

June
1994

0.15 g/l
(4 metro)

1 % in NCT & 
Mumbai

April 2000
April
1995

Unleaded Jan
1997

Nov. 2000 3 % in all India
&
1% in Major Metros

4 metros

Low leaded
Entire Country

1997

Jan
1999

Feb
2000

April. 2005

3 % in all India

April. 2010
Unleaded
NCR

2000
Unleded
CountryGasoline Lead Phase-out 

Programme In India



Vehicle Emission 
Norm Schedule In 
India

Euro-III (Country)
Euro-IV (11 cities)

India

E I i l t (C t )
2005

Euro-II (Country)
Euro-III (11 cities)

2010 April 
April6

Sulphur 0.50 %
4 metros & Taj

2nd set norms
2000/01

Euro-I equivalent (Country)
Euro-II eqv. For cars (4 metros) August 1997

Sulphur 0.25%
Delhi & Taj

April 1998

Emission norms for
catalytic vehicles

1996

2 set norms
notified

Sulphur 0.25%
Metro citiesApril-2000

1st set norms
notified

1995

catalytic vehicles
Sulphur 0.25%
Entire CountryApril 2000-04

Sulphur 0.05%
11 cities

1990

Diesel Sulphur 
Sulphur 0.05%
Entire Country
& 0.035 (11 cities)

April-2005

April-2010

Sulphur 0 005% (11 cities)
p

Reduction 
Programme

Sulphur 0.005% (11 cities)
& 0.035% 

(Entire Country)



IMPACT OF INTERVENTIONS ON AIR 
QUALITY OF DELHI (1996 Vs. 2007)
IMPACT OF INTERVENTIONS ON AIR 
QUALITY OF DELHI (1996 Vs. 2007)QUALITY OF DELHI (1996 Vs. 2007)QUALITY OF DELHI (1996 Vs. 2007)

2007



Air Quality TrendsAir Quality TrendsAir Quality TrendsAir Quality TrendsQ yQ yQ yQ y

OO33 VeryVery fewfew measurementsmeasurements.. NeglectedNeglected byby CPCBCPCB..

IncreasingIncreasing trendtrend byby 00..55--11%% /year/year inin IndiaIndia.. ExceedingExceeding

standardstandard aroundaround 5050 daysdays /year/year atat PashanPashan (IITM)(IITM)

NONO22 ExceedingExceeding standardstandard inin manymany metrosmetros andand

showingshowing increasingincreasing trendtrend inin somesome metrosmetrosgg gg

PMPM22..55ExceedingExceeding standardstandard inin mostmost citiescities exceptexcept DelhiDelhi

SPMSPM ExceedingExceeding standardstandard inin mostmost metrosmetros butbut withwith nonoSPMSPM ExceedingExceeding standardstandard inin mostmost metrosmetros butbut withwith nono

definitedefinite trendstrends

COCO DecreasingDecreasing trendtrend inin DelhiDelhi butbut nono trendstrends inin PunePuneCOCO DecreasingDecreasing trendtrend inin DelhiDelhi butbut nono trendstrends inin PunePune



Why forecast air quality?Why forecast air quality?

Pollutants of concernPollutants of concern

COCarbon Monoxide
AbbreviationPollutant

SO2Sulfur Dioxide
O3Ozone

COCarbon Monoxide

HCHydrocarbon 
Compounds

NO2Nitrogen Dioxide

PMParticulate Matter
p



Why forecast air quality?Why forecast air quality?

How are forecasts used:How are forecasts used:
Protect public health

Operate emissions reduction programs

Conduct special monitoringConduct special monitoring



What is needed?What is needed?

2. Air quality monitoring program2. Air quality monitoring program
Monitor network
Historical dataHistorical data
Real-time monitoring system



What is needed?What is needed?

3. Understanding the interactionsg
• Determine how meteorological 

processes influence air pollution in an 
area

• Forecast the processes that affect air p
quality, then predict the air quality



OUROUR 
EFFORTSEFFORTS
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Air Pollution Modeling Efforts 
in India

CPCB ff i l di d d h• CPCB efforts are mainly directed towards hot spot area
monitoring and control strategy management

Majority of the scientific institutions in India are involved• Majority of the scientific institutions in India are involved
in dispersion modeling

• A few institutions are really involved in Whole chemistry-• A few institutions are really involved in Whole chemistry-
transport modeling.

• Efforts of IITM, Pune in large and medium scale airEfforts of IITM, Pune in large and medium scale air
pollution air pollution modeling (CTM).

• Marching towards achieving capability to predict shortg g p y p
term pollution level on a wider but local scale.



Coupling of different aspects 
for Air Pollution Modelingfor Air Pollution Modeling



ATMOSPHERIC CHEMISTRY-TRANSPORT 
MODELINGMODELING

(1) Global: Troposphere & LS (0-40 km) 
MOZART (1.8o x 1.8o, 1 km)( )

(2)  Development of Emission Inventory for India

(3) Regional: Air Pollution Model –Near Surface /LT
REMO-Chem (Indian /South Asian domain) (1/2ox1/2o, 1 km)



Weather v/s Pollutant

Predict weather

Predict 
weather’s effect 
on emissions 

Estimate AQ 
concentration

Convert to 
Air Index for o e ss o s

and chemistry the public

Ozone
Clouds=
reduced
sunlight

Slows 
photochemistry O3 = low Good AQI

Cold
Inversion traps
wood-burning

emissions
PM2.5 = High Unhealthy API

PM



E i i I t I iti ti i I diEmission Inventory Initiatives in India

Global Change Program (CSIR, New Delhi and MoEF, 
New Delhi) led by NPL (1990-1993).New Delhi) led by NPL  (1990 1993). 

ALGAS (Asian least cost GHG amendment strategy) 
(Asian Development Bank &MoEF): Several Indian ( p )
Institution  (1993-1996).

NATCOM (Indian’s National Communication, P-1), ( , ),
MoEF, New Delhi (parties to UNFCCC) (2004-2006).

Latest Emission inventories using GIS methodology    
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EMISSION STATUS

• Gridded New Indian Emission Inventory• Gridded New Indian Emission Inventory 
of all important pollutants in ½x½ degree 

resolution ready (IITM+NPL)resolution ready (IITM+NPL)

• In India maximum contribution is from• In India, maximum contribution is from 
coal sources for BC emissions. For CO, 
maximum contribution is from bio-fuelmaximum contribution is from bio-fuel  

sources and for NOx, maximum 
contribution is from fossil fuel sources in

22

contribution is from fossil fuel sources in 
the present time.



EDGAR-Emissions
(A)

New Indian-Emissions
(B)Surface

EDGAR-Overestimates
Absolute Difference 

(A B)(A - B) 



R d MRoad Map

B ildi bilit t di t h t t• Building capability to predict short term 
pollution level on a wider but local scale 
i 2 tiin 2 years time.

• Role of aerosols in modulating the Indian 
summer monsoon ?
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