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Globally, 
- Climate change impacts
- Emissions contribute to global burden of disease

Nationally,
- Inventory of Lead and other pollutants

Regionally, 
37/50 primary US airports are in counties considered 
nonattainment areas for 8-hr ozone standard (Boston: 
Moderate attainment), Emit NOx (> Ozone chemistry) 

AVIATION EMISSIONS IMPACT AIR QUALITY 
AT GLOBAL TO LOCAL SPATIAL SCALES
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Locally, 
- Environmental pollutants like noise 
- Locally concentrated, high concentration of  air pollution
- Concentrated exposures and health effects 
- Quality of life
- Socio-economic stressors, like, property values

AVIATION EMISSIONS IMPACTS
AT LOCAL SPATIAL SCALES
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Noise and Health
Vast amount of literature exits on the matter

• Exposure to noise has adverse health effects

• Exposure to elevated levels on noise from aircrafts has 

also been associated with: 

• Increased rates near airports of 

• hypertension

• rates of hypertensive medication prescription

• cardiovascular disease incidence 

• cardiovascular disease related hospitalization

• adverse learning outcomes in children
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Noise and Health
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• Exposure to elevated levels on noise from aircrafts has 

also been associated with: 

• Increased rates near airports of 

• hypertension

• rates of hypertensive medication prescription

• cardiovascular disease incident

• cardiovascular disease related hospitalization

• adverse learning outcomes in children

FAA recognizes the adverse noise 
impacts and provides mitigation 
measures in 65 dNL zone
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Air Pollution and Health
EVEN MORE!!! Vast amount of literature exits on the matter

• Exposure to elevated levels on air pollution from 
aircrafts/near-airports has been understudied/essentially 

unstudied 

Air Pollution 
Impact & 
Exposure 

Assessment

Association 
with health 
outcomes

Recognition,

Accountability,

Mitigation

• Exposure to air pollution has adverse health effects
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What is the spatial extent of local 
air quality impacts ?

Increasingly, in context of aviation emissions, local ≡ 10 kilometer

Our work shows that the impacts extend much farther than 
spatial scales that had been studied previously (~3.5 km pre-
2014).

❑ In Los Angeles we detected impacts up to 20 km
❑ In Boston we detected impacts up to 7.5 km 

Not all airports are the same. 
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Definition of IMPACT

An INCREASE OR ELEVATION IN CONCENTRATION 
compared to:

❑The background

concentration outside the zone of impact (spatial differences)

concentration in the absence of the impact  (temporal 
differences)

❑The conditions not associated with the impact

Wind directions that don’t favor impact

❑ PRESENCE versus ABSENCE of source
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Definition of AIR POLLUTION

It is a very wide term. It covers a wide range of 
pollutants. 

❑ gases and particulate pollutants

❑ jet engine-exhaust and non-exhaust emissions + GSE

❑ regulated and unregulated pollutants

Exposure occurs to a complex mixture of 
pollutants that evolves with time and distance 
from the airport and interacts with 
microenvironments of exposure
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AIR POLLUTANTS in FOCUS TODAY

Ultrafine particles; excellent tracer of jet-exhaust 
emissions
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Key Findings from Los Angeles

A very large spatial 
zone of impact

❑100-900% increase in 
PNC extended 20 km 
downwind

❑Concentrations 
increased by about 
35,000 particles/cm3

over a 30-65 km2

area
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❑Impact concentrated 
downwind of the 
airport

❑But impact zone 
shifts with wind 
direction

Key Findings from Los Angeles
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Wind direction determines where the 
impact is concentrated

Key Findings from Los Angeles
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Key Findings from Los Angeles
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JFK: Windrose and Runway
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Key Findings from Boston
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Short-term: We 
studied 16 
homes in two 
different 
communities

Long-term: We 
studied 3 central 
sites



Key Findings from Boston
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When were the concentrations highest/air-pollution worst?



Chelsea Site, 
4 km

Roxbury Site, 
7.3 km

Boston Globe 
Site 
6.5 km

Key Findings from Boston
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Key Findings from Boston
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Key Findings from Boston
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A home in a Winthrop which is situation similar to JFK-Inwood 
orientation and location, or Brookville, Rosedale, etc. 

• < 1 mile from airport
• Under flight path
• Downwind a lot of the time
• Within 65dNL zone
• Soundproofed



JFK: Windrose and Runway
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Key Findings from Boston

Concentrations of many 
pollutants highest when 
residence is downwind of the 
airport
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Key Findings from Boston

Indoor concentrations only 25% lower than outdoors
Highest during evening to nighttime hours
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Key Findings from Boston

Concentrations highest when planes were landing overhead

24



Summary and Conclusions

Our data clearly shows that in the vicinity of 
airports exposure to pollutants, particularly UFP 
and NO2, is as significant in magnitude as that 
observed in the vicinity of highways. 

Our results provide a basis for systematically 
investigating and discussing air-pollution exposure 
and its abatement/mitigation in airport vicinity. 
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What can be done?

One really good idea is filtration (standalone or 
central). 

Also, 
- good + informed practices 

for ventilation

LOTS TO BE DONE. 
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What needs to be done for the 
community?
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