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GLOBAL CLIMATE CHANGE

Vital Signs of the Planet

NEWS | September 14, 2023

NASA Announces Summer 2023 Hottest on Record

o

- = el

June, July, and August Global Temperature Anomaly (°C compared to 1951-1980 average)
E— . . T
<-4 -2 0 2 =4

This map depicts global temperature anomalies for meteorological summer in 2023 (June, July, and August). It
shows how much warmer or cooler different regions of Earth were compared to the baseline average from 1951 to
1980. Credit: NASA's Earth Observatory/Lauren Dauphin

Summer of 2023 was Earth’s hottest since global records began in 1880, according to scientists at
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Health and Greenness

THE GREEN HEART PROJECT

'\ Presented by

Aruni Bhathagar
Department of Medicine

University of Louisville




Incident Cases of IHD

B Low:98-9.490

B Moderate: 9,491 - 43,795
[ High: 43,796 - 3,313,674
Il Dctc Unavailable

® Countnes with no CR

CORONARY HEART DISEASE |5 AGLOBAL EPIDEMIC



(2030)

32.1%
(2013)

~ American
Heart

Advances in treatment and diagnosis cannot reverse this trend Association.

life is why-






Human and Chimp
genomes differ by 2.5%

Human chromosomes
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Pieces of the same puzzle







- NVIROME

The complete set of environmental conditions

that affect the fitness and the health of a

specific individual
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Living in unconducive environments

Environmental dys-synchrony

Mismatch between genes and environment
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Percent Change in Age-Standarized CVD Death Rate from 2010-2019

Percent Change v

W <-30% -10% to -5%
m -30% to -20% -5% to 0%
m -20%to-15% ™ 0% to15%
m -15%to -10% MW >15%
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Geosphere ' Biosphere

Altitude,
Latitude, Microbes
Longitude

Location

Sunlight,
Temperature,
Rainfall,
Seasons

Climate Plants
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Land Features,
Geology,
Terrain

Geography Animals

NATURAL ENVIRONMENT

Forest Fires,
Biogenic
Emissions

Volcanoes,

Sand,

Pollutants
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CARDIOVASCULAR
LEADING CAUSES OF DISEASE
DEATH FROM THE 4.8 million

ENVIRONMENT

a 3.

CHRONIC CAN‘_:IFRS
th RESPIRATORY 1.7 million

DIARRHOEAL DISEASES

DISEASES 1.4 million
846,000
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CD31+/CD34+/CD45+/CD133" cells

Non-albumin protein (% total protein)
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Circ Res 107, 107, 2010



Experimental Setup for exposing mice to concentrated air particulates

Ambient air
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Exposure to PM Decreases Circulating EPC levels

e
T T T T T
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Early Progenitor Cell levels are Increased With Road Way Proximity

Legend
=  Masked Residantial Lecations
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Ohio River
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Adjusted Association between roadway proximity and CAC levels

CAC population B p-value B p-value
CAC-4 (CD31*/34+/45*/AC133) -0.705 0.029* -1.463 0.001*
CAC-5 (CD31*/AC133%) -0.736 0.001* -0.822 0.024*
CAC-11 (AC133%) -0.620 0.005* -0.760 0.063

CAC-14 (CD34+/45*/AC133*) -1.260 0.007* -1.011 0.014*

ATVB 35, 2468, 2015
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recruitment

Oxidative stress and
lipid peroxidation
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-Perivascular activation
-Inflammation
-Superoxide generation

-Endothelial dysfunction CicRes 108,044,20 1
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Temperature anomaly (°F), 1981-2010 baseline

-1 0 +1 +2.5 +5

2011—2020
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TREES shade buildings reducing the TREES absorb small LARGE, HEALTHY TREES

need for air conditioning which particulate matter have the greatest per tree
reduces fossil fuel consumption from the air effects at pollution removal
REDUCED HEART HEALTHIER IMPROVED
ATTACKS, STROKES  pPEOPLE NEIGHBORHOOD
AND ASTHMA AIR QUALITY

AIR
POLLUTION




In England, the rate of
cardiovascular mortality In
least green areas was twice

that of greenest areas.




INCREASE IN CARDIOVASCULAR MORTALITY

15.3%
13.2% O
10.1% O
8.1% O
6.0% ®
3.8% ®)
O
1 2 3 4

YEARS OF ASH BORER INFESTATION

Am J Prev Med 44.139. 2013



LIVING IN GREEN SPACES AND STROKE SURVIVAL

Survival

1 |
1000 2000

1
3000

Follow up (Days)
NDVI Quartile1! =wmmma NDVI Quartile 2
s mem NDV| Quartile 3 NDVI Quartile 4

HIGH
GREENNESS



THE US NATIONAL CANCER INSTITUTE'S SURVEILLANCE. EPIDEMIOLOGY AND END RESULTS

(SEER) COHORT

Cohort of 5.529.005 individuals. 2.263.8/4 deaths

Warm Months NDVI

All Cancer B NDVI with PM 2.5

' I 0.83 @ NDVI Alone

g - i— ‘ . ,’ Unstratified Full Cohort -
. -
‘ 0.20 Low survivability :

‘ Medium survivability 2

High survivability

Environ Int 15/7. 2021
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NATURAL
ENVIRONMENT

Forests
Grasslands
Brush
Mosses
Wetlands

SOCIAL
ENVIRONMENT

Parks
Yards
Yard trees
Street trees
Gardens

PERSONAL
ENVIRONMENT

Indoor plants
Residential Yards




























Peak (100m)

Association between
urinary VOC metabolites
and residential greenness
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60 40 20 0 20 40

% Change
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Residential Distance to Greenness and Urinary VOC metabolites
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Residential Proximity to Greenness is associated with lower arterial stiffness

109
5-
AIX: Augmentation Index
AP: Augmentation Pressure
o— ooooooooooooooooooooooo 0. oooooooooooo .'ooo PP: PUIse Pressure
+ SBP: Systolic Blood Pressure
DBP: Diastolic Blood Pressure
-5+ SEVR: Sub-Endocardial Viability Ratio
-10

| | | | =3
AIX AP PP SBP DBP SEVR

Indices of Arterial Stiffness

Am J Physiol 2021



ASSOCIATION OF
RESIDENTIAL
GREENNESS WITH
SYMPATHETIC
ACTIVATION

Norepinephrine

Dopamine
Serotonin
Normetanephrine
3-Methoxytyramine
Metanephrine
Epinephrine
5-Hydroxyindole-3-acetic acid
Homovanillic acid

Vanillyimandelic acid

% Change



Predicted mean log(Epinephrine)
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CENTRAL HYPOTHESIS

Exposure to neighborhood greenery diminishes the risk of

cardiovascular disease by decreasing the levels of air pollution



What will we do?
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From the urban landscape to dense natural forests,
the identification of individual tree species is a
powerful tool for vegetation management, carbon
accounting, and forest inventory.
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AIR POLLUTION AND GREENNESS
MEASUREMENTS
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UFP (#/cc)

30-m median

B Q1 (1,800 - 4.600)
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CARDIOVASCULAR EXAM

Blood Pressure, Lipids, Obesityand Diabetes

Cardiovascular disease risk, biomarkers of cardiovascular injury
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HOW PLANTS CAPTURE PARTICULATE MATTER (PM)

Vegetation Barner
DIESEL EXHAUST PARTICLE
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Vegetated barriers are most effective if planted close to the pollution source in highly polluted areas.
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What will we learn?

—ow to plant trees in urban locations to maximize the removal of air

hollutants

How neighborhood greenness affects health
Do greenspaces reduce mental stress and increase social cohesion

Do trees in a neighborhood affect crime rates, property values, storm
water runoff, energy use and heat islands in the city
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Creating Healthier Cities of lomorrow

New ways to prevent heart disease
New way to decrease air pollution

Development of new urban policies, guidelines
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A new model of healthy urban living that could be

replicated world wide
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