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Global Burden of Disease Approach
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Standardizing the algorithm for India
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« Algorithm to convert AOD to surface PM;s
is standardized for India [Dey et al,, 2012,
2020]

* PMy5 is retrieved at 1-km x 1-km spatial
resolution from 2000 onwards

- Statistics has been generated at daily
scale for 23+ years [Katoch et al, in
review|
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Pollution Cycle in India
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CERCA

Air pollution in South Asia is a
regional & year-round problem

Major aderosol species s
different depending on the

season and local emission
characteristics

Eastern Indian states and
Bangladesh receive the IGP
outflow for most of the months




Approach to Prioritize Sectoral Interventions ©
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Activity GAINS - Emission
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[Amann et al., 2011]

location activity\ emission share Control
pollutant type factor of measure
control
activity
level
« GAINS is a reduced complexity model S

R2=0.88 (p<0.05)
1004 RMSE=18.6 micro-g/m3

- Sectoral and regional contributions for
- 2015 baseline [Purohit et al., 2019]
- 2030 in BAU, ACT and SDS pathways
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« For future, population and baseline
mortality projection from Indian census

and past trend (1990-2019) A —

Satellite PM2.5 (micro-g/m?3)




Burden apportionment
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CERCA

PM, ; exposure in the NCAP era
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CERCA

Expected health benefits of cleaning air

¢ Burden at baseline exposure (2017) ¢ Burden at 40% exposure reduction (2026) ¢ Burden while meeting Interim Targets (2030)
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Meeting NCAP target & even the next interim target is not enough to reduce
burden and meet SDG3.4 target uniformly [Sarkar et al., in preparation] :




Projected Burden for Contrasting Pathways

Change(%) in exposure (2015 to 2030)

CERCA
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Even the SDS pathway is not enough to reduce burden and meet SDG3.4
target [Sarkar et al., in preparation] :




Cost for controls with & without co-operatlon @ o

247 control measures can

350
Industry - advanced controls Bihqr be Odopted for Blhor

300 Road paving and cleaning
= 9e0 improved heaing  Bihar cannot achieve
IE Other moderate-cost measures Improved heating WHO |T_'| ta rget by 2030
g 200 Efficient urea fertiliz%r use Ur.ban waste management on itS own
() LPG and electric cook stoves Diesel generators, restaurants
g 150 Industry - moderate controls Rural waste management
j Industry - moderate controls Agr residue burning -ban @ Inlthl 3 #g/m3 reductlon
g 100 | has potential of revenue
- LPG and electric cook stoves &M heavy duty vehicles .
g 50 Fireworks, electric cremation generqtlon
[e70]
g o

Rural waste management Baseline 2030 * AnOthe.r 5 tug/m3
-50 Brick kilns reduction can be
-100 achieved at marginal
30 35 40 45 50 55 60 65 70 cost
Population exposure [pug.m™3 PM,.s]
. .
—Without additional measures in other regions —W.ith common measures in other regions If Bihar & all IGP states

work together and

- , implement common set
Action in other IGP states would reduce net costs for domestic measures of controls, Bihar can

in Bihar from 1.6 billion Euro/year (unilateral case) to 160 million Euro/year meet the WHO IT-1 target
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Does PM, ; composition matter?

Time-series Cross- Cohort study to
study for acute » sectional study = establish
exposure for association causality

Challenge is availability of representative exposure data (for individual
species — tagged to emission sectors)




Exposure to Individual Species & Sector
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Differential association with PM, s species
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Climate Consequence

Baseline (2030 -2010) Mitigation (2030 - 2010)
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CERCA

Moving towards multi-pollutant impact

« Air pollution is a deadly cocktail of various components

« Impacts of PM, s may be modulated by other gaseous pollutants
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Way Forward for India

« Use indigenous exposure-risk function - set realistic air pollution reduction
targets in view of health benefits

- South Asia needs to move towards air shed approach — inter-state and
iInternational co-operation is key in accelerated progress

- Understand climate, health & energy co-benefits of clean air — prioritize
sectoral interventions

Thank You



