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Introduction

• The National Ambient Air Quality Standards 

(NAAQS) defines tolerance levels for fine 

particulate matter (PM2.5) in the United States.

• Recently, the Independent Particulate Matter 

Review Panel concluded the current levels of 

PM2.5 are too lenient and are unfit to protect 

public health.

• Can we quantify the socioeconomic and overall 

health benefits of a more restrictive PM2.5

standard?
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Methods
• Two baselines generated for hourly PM2.5 concentration in California

– 2018 and 2035

• Statewide attainment of the following scenarios

– Current AQ standard (STDc)

– Stringent AQ standard (STD1)

– More stringent AQ standard (STD2)
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Scenarios Annual 
Standard

Daily 
Standard

Baseline BenMAP Population Set

2018-STDc 12 μg/m3 35 μg/m3 2018-Observation 2018-LandScan

2018-STD1 10 μg/m3 30 μg/m3 2018-Observation 2018-LandScan

2018-STD2 8 μg/m3 25 μg/m3 2018-Observation 2018-LandScan

2035-STDc 12 μg/m3 35 μg/m3 2035-Simulation 2035-CDoF

2035-STD1 10 μg/m3 30 μg/m3 2035-Simulation 2035-CDoF

2035-STD2 8 μg/m3 25 μg/m3 2035-Simulation 2035-CDoF



Air Quality Modeling

• 2018 case

– Constructed using satellite and ground-based observational 

data.

– Based on the random forest model to estimate high-

resolution full-coverage PM2.5 concentrations.

• 2035 case

– California Air Resources Board (CARB) emission projections.

– Simulated using the Community Multiscale Air Quality 

(CMAQ) model.

• Constructed using 4 km x 4 km resolution grids
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Averaged PM2.5 Concentration Difference

Between the 2035 and 2018 Baseline Case



BenMAP Modeling

• BenMAP-CE v1.4 model

– Estimates the number and economic value 

of health impacts resulting from changes in 

AQ.

• Population data

– 2018: Generated based on LandScan data. 

(38.7 million)

– 2035: California Department of Finance 

Demographic Projections.

(44.9 million)
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The Mortality Incidence Box-Whisker 

Plot With Mean Values Marked 
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Avoided Premature Mortality

• The avoided premature mortality incidence 

approximately doubled if STD1 is met.

– Nearly tripled for STD2.

• In 2035, avoided mortality is around 25% lower 

than for 2018.

– Expected reductions in PM2.5 in response to 

regulatory efforts.

– Growth in population which increases

exposure.



Quantitative Health Benefits
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The Mean Monetized Health Benefits and the Percentage 

of Benefits Attributed to Disadvantaged Communities



Impacts on Disadvantaged Communities

• Health savings are allocated to 

disadvantaged communities (DAC) 

including minority and low-income groups.

• Locations found using CalEnviroScreen 3.0 

– Utilizes a scoring system to identify 25% 

of the total population represented as 

disadvantaged.
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The Highlighted Region Shows the Distribution 

of Disadvantaged Communities



Quantitative Health Benefits
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The Mean Monetized Health Benefits and the Percentage 

of Benefits Attributed to Disadvantaged Communities



Spatial Distribution of Health Savings 
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Conclusion

• Findings in this study support the conclusions of the Independent Particulate 

Matter Review Panel. 

• A reduction in the PM2.5 standard would yield significant socio-economic 

benefits and protect public health.

• Health savings occur with a higher frequency in environmentally and 

socioeconomically disadvantaged communities.



Thank You!
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