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Computer Audio Check

Please make sure your computer 
audio is not muted to listen to this 

webinar. This webinar will be 
recorded. 
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■ Background & Objectives

■ Methodology

■ Results & General Findings

■ Next Steps

■ Discussion 



Goals of the Project

■ Overarching goal: To assist community advocates by 

developing mapping tools and advocacy toolkits  

focused on increasing park access in underserved 

areas

■ Research goal: To develop a predictive statistical 

model to quantify the relationship between life 

expectancy and access to parks, green space, and tree 

canopy in neighborhoods of LA county



Pathways from Green Space and Parks to Health

Distal

Effects

Proximal

Effects

1. Increased Physical Activity 

and Reduced Obesity

2. Increased Benefits of 

Physical Activity when in 

Nature

3. Mental and Physical Health 

Benefits (Stress Reduction 

Theory / Attention 

Restoration  Therapy)

4. Buffering Capacity (Heat, 

Noise, Air Pollution, Micro-

biome)

5. Increased Opportunity for 

Social Interaction 

1. Climate Change Mitigation

2. Ecosystem Function 

Benefits to Humans

3. Economic Impacts on 

Property Values and 

Tourism Potential

Background: Green Space and Health 



Nieuwenhuijsen et al. 2017

Pathways from Green 

Space to Health in Detail



An Increasing Number of Studies Show Various Health 
Effects of Exposure to Green Space

REDUCED

▪ Symptoms of ADHD (e.g. Kuo & Taylor, 2004)

▪ Mortality (e.g. Villeneuve et al. 2013; Crouse et al. 2018)

▪ Cardiovascular and respiratory illness (e.g. Tamosiunas et al. 2014)

▪ Depression (e.g. McEachan et al. 2016; South et al. 2018)

▪ Type 2 Diabetes (e.g. Astell-Burt et al. 2014)

IMPROVED

▪ Pregnancy outcomes (e.g. Hystad et al. 2014; Dadvand et al. 2014)

▪ Wellbeing and happiness (e.g. MacKerron & Mourato, 2013)

▪ Cognitive development and brain function (e.g. Dadvand et al. 2015; 
Dadvand et al. 2016)

▪ Academic performance (e.g. Sivarajah 2018)

▪ Life expectancy (e.g., Jonker et al. 2014)

Slide modified from Dr. M. van den Bosch 

Background: Green Space and Health 



Developing the Predictive Model

■ Model at the census tract level to quantify the relationship 

between life expectancy (LE) and access to green space, tree 

canopy and parks in neighborhoods of LA County

■ LE at the census tract level (outcome variable)

■ Relevant input variables: green space, tree canopy, park access

■ Model adjusted for other factors that are known to have a 

relationship with health and potentially green space, tree canopy 

or parks, including various socioeconomic, demographic, and 

environmental characteristics 

■ Estimates the relative impact of each factor on life expectancy

Methodology



Factors Influencing LE (Determinants of Health)

Life Expectancy

Social

Income

Education

Race/Ethnicity

Lack of Health 
Insurance

Environmental 

Green 
Space/Parks

Air Pollution

Noise

Heat

Lifestyle

Smoking

Obesity 

Physical Inactivity

Methodology



USALEEP Data (Outcome Variable)

■ USALEEP = U.S. Small-area Life Expectancy Estimates Project

■ Census-tract life expectancy at birth for the period 2010-2015

■ Calculated using National Vital Statistics System mortality data 

and census population estimates

■ For Los Angeles County, life expectancy ranges from 68.8 – 93.3

■ This dataset is novel due to the small geographic scale – previous 

analyses have been done at the county level

■ LE is the outcome variable for our model, meaning we are 

quantifying the impact green space/park access have on LE

Methodology



Examples of Metrics of Green Space and Park Access

■ Green Space Metrics

– NDVI: Normalized Difference Vegetation Index (see next 
slide – using satellite imagery at 0.6 m grid) 

– Tree Canopy developed by “Tree People” and colleagues

■ Park Access Metrics – using LA County Park Needs 
Assessment data & other sources

– Available Park Acres discounted for distance to the park

■ We developed multiple models to look at the association of 
several of these with life expectancy (separate models for 
each metric and interaction)

Methodology



NDVI Greenspace Dataset

Source: National 

Agriculture Imagery 

Program (NAIP) 

aerial imagery

Methodology



Tree Canopy

O'Neil-Dunne, Tree People and Loyola Marymount University 2019



Benefits of Using this Type of Model

■ Researchers can estimate the quantitative impact that park 

access has on life expectancy

■ Example: If a specific neighborhood has X acres of park area, 

residents are expected to live for Y years, how much higher 

would the life expectancy be with an additional acre of park 

area?

■ Limitation: This model will not be causal (i.e., we cannot 

definitively say that parks cause a specific life expectancy 

change). However, it will be predictive, so we can state that we 

do anticipate life expectancy to change with higher or low 

green space, tree canopy, or park acres

Methodology



List of Potential Confounders Used

o Smoking (CDC 500-cities)
o Obesity (CDC 500-cities)
o Lack of physical activity (CDC 500-cities)
o Percent of adults ages 18-64 that are uninsured (ACS 5-year)
o Household median income (ACS 5-year)
o Education – percent of population that is a high school graduate or 

higher (ACS 5 yr)
o Race/ethnicity – percent of the population that is not white alone 

(ACS 5-year)
o Linguistic isolation – percent of limited English-speaking households 

(ACS 5-year)
o CDC social vulnerability index
o CalEnviroScreen 3.0 score
o PM2.5 (Downscaler 2015)
o Ozone (Downscaler 2015)
o NO2 (Su et al. 2020 coverage)
o Noise (USDOT)
o Heat (cooling degree days – LBNL)



Principal Component Analysis (PCA)

■ PCA is a statistical procedure used to transform a set of highly 

correlated variables – meaning, they have a strong statistical 

relationship – into a set of uncorrelated “principal 

components”

– Example of highly correlated variables: higher smoking 

rates are found in tracts with lower median incomes

– In our case, lifestyle and social variables are correlated 

with each other, and also often correlated with green 

space/park access variables

■ We can use predicted values for these components in our 

statistical model, and this strengthens the model

Methodology



General Findings

Note: This doesn’t indicate full parks, just having any piece of a park (designated as open access) in a tract  
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General Findings
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General Findings

■ Green space (NDVI) results: Los Angeles is not very green in 

many places

– Very low values of NDVI (0.1 and below) correspond to barren areas of 

rock, sand, or paved areas. 

– Moderate values (0.2 to 0.3) represent shrub and grassland

– High values (0.6 to 0.9) indicate temperate and tropical rainforest.

■ 43% of tracts in LA County do not contain any parks or open 

space. This includes natural areas and parks with all access 

designations

■ The average CalEnviroScreen percentile of tracts with no park 

area is 8.6 percentile points higher than those containing 

some, indicating more environmental justice vulnerability in 

those areas



General Findings: Tracts with and without parks, and associated life 
expectancy



Main Findings

■ Presence of NDVI green space and tree canopy are both 
associated with an increase in life expectancy 

– Comparing lowest 25% of green space to the highest 25% 
of either green space or tree canopy results in about 0.5 
years increase in life expectancy

■ Increasing park acreage has the potential to increase life 
expectancy in areas that are less green or have less tree 
canopy – a significant interaction exists

– Comparing lowest 25% of green space to the highest 25% 
of park acres in areas below the median of either green 
space or tree canopy relates to 1.5 month increase in life 
expectancy

■ Census tracts that are less green are typically park poor, 
disproportionately low income, and generally home to majority 
people of color:

– 60% of the Latino population 

– 67% of the Black population 

– 31% of the white population



Simulation Predictive Findings

■ If all the tracts in LA County with park deficits and 
low tree canopy or green space levels had an 
increase in park acreage up to the county median:

– Approximately 164,700 years in life expectancy could 
be gained across the county 

– For just Latinx and Black residents: an increase of 
almost 118,000 years of life expectancy 

– An environmental justice issue





Strengths and Weaknesses

Weaknesses

■ Cannot confer causality because of self selection and possibility of residual 
confounding

■ We did not assess the quality of the park resources

■ Some data do not cover the entire county (CDC 500-Cities)

■ Exact mechanisms from parks or green space to life expectancy no fully 
understood

Strengths

■ High resolution data from small areas allowed us to control for many possible 
confounders

■ This the first attempt in North America to quantify relationships between 
parks, green space or tree canopy and life expectancy and only one of a few 
attempts in the world

■ Statistical models complex but reliable

■ Findings highlight the environmental justice aspects of the park access 
problem and suggest unequal park distribution likely contributes to health 
inequalities among racial-ethnic groups



Next Steps

■ Finalize models

■ Publish scholarly paper summarizing the results

■ Apply for funding to create statewide or national models



Conclusions

■ Green space and tree canopy both highly predictive of life 

expectancy in the census tracts of LA county, even when we 

control for numerous other possible confounding variables

■ In areas with lower green space or tree canopy, more parks 

also predict greater life expectancy

■ Potential population benefits are substantial, particularly in 

Black and Latinx populations

■ The unequal distribution of parks is an environmental justice 

issue that likely contributes to health inequalities by race, 

ethnicity and socioeconomic position
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Thank you!

Questions? 

Contact:
Michael Jerrett, mjerrett@ucla.edu

Rachel Connolly: rachelconnolly@g.ucla.edu, 818-468-6628

Website: https://ehs.ph.ucla.edu/pages/

Citations from this presentation available upon request

mailto:mjerrett@ucla.edu
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https://ehs.ph.ucla.edu/pages/


Q&A So Far



37

Policy Implications 
Moving Forward

by Dr. Richard Jackson
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Roadmap to Equity: Recommendations 
for Reversing Park Inequities
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Park inequities are the unfair 
and unjust distribution of 
parks, green spaces, and 
associated resources
(e.g. programming, amenities, 
staffing, and funds for 
maintenance and operations) 
by race, place, and income, 
among other factors. 
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Park Need in Los Angeles County
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Production of Park Inequities
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Prop 13 Enacted in 1978
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Creating Pathways to Park Equity
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• Overview*

• Policy brief

• Research synopsis

• Three community profiles*

o Boyle Heights and unincorporated East Los Angeles

o Panorama City, Pacoima, and Sun Valley

o South Los Angeles 

• Presentation slides with talking points

• Maps

• * Available in English and Spanish

Toolkit Contents
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Q&A



50 Register: http://bit.ly/ParkEquityNow



Thank You


