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How Climate Change Impacts Health
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During the Heat Waves of June - Climate Change Made this Heat
16-24, 2024, Wave 35 Times More Likely to Have
5 Billion People Experienced Occurred

Extreme Heat

3

3

Maximum daily CSI from June 16-24 Maximum daily CSI from June 16-24
13 14
61,672 Europeans Died During Health Hazards of Extreme Heat
the 2022 Summer Heat Waves Mild Heat llinesses
- Could Top 120,000 Deaths by 2050 Heat Rash
Swelling of Hands and Feet
a Temperature anomaly b Allages, both sexes Heat Syncope (Fainting)

Heat Exhaustion
Headache
Nausea
Vomiting
Dizziness

Asores (Portugal) 7 Azores Portugal)

Heat Stroke
Core body Temps Above 104 °F
Confusion
Seizures and Other Mental Status Changes
Brain Damage
Muscle Breakdown
Kidney Failure

[Ballester et al., Nature Medicine, 2023]
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Potential Actions Needed (Minutes Matter): Better Public Messaging:
Cool Patients as Fast As Possible NOAA’ CDC’ NIH

->Cold Water or Ice Bath

Hydrate Quickly and Restore Electrolytes .
>V Fluids Heat Exhaustion Heat Stroke
Cardiopulmonary Bypass

Chlldrgn at High Risk Dizziness %i Confusion ACT FAST
weat Less
Hydrate Less Moseins el Thirst pizziness | CALL 911
* Loosen clothing
. . Heavy * Move person to
Older People at ngh Risk * Sip cool water Sweating Uﬂﬂ:fus a cooler area
More likely to have chronic medical conditions such as diabetes, kidney * Seek medical help N * Loosen clothing and
disease and heart failure :ns;muxums don’t ausea remve. extra Iayerf
- Interfere with the body’s ability to regulate temperature and Weakness RaCocliiwaator o
balance fluids
Treatments like blood pressure medications that keep the heart rate down
Heat exhaustion can lead to heat stroke. o

or diuretics that clear fluid out of the body

-> Impair the body’s ability to compensate for extreme heat
People with depression or dementia may also not realize they're thirsty &

and forget to drink water

disability if emergency treatment is ot given.

8 mess  Stay Cool, Stay Hydrated, Stay Informed! ]
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Better Public Messaging
Weather.Gov/Heat

Ze b
in
Job Sites Indoors
Stay hydrated and Check up on the

take breaks in the shade
as often as possible.

Practice F

Heat related deaths are preventable.
Protect yourself and others from the

Vehicles Outdoors
Never leave kids or Limit strenuous outdoor
pets unattended - activities, find shade,
LOOK before you LOCK and stay hydrated.
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There were 1,714 heat-related fatalities in 2022
Heat-related fatalities by year
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There were 1,714 heat-related fatalities in 2022
Heat-related fatalities by year
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Heat-related fatalities are higher g men than
Heat-related fatalities by year and gender, 1999-2022

1,200 Male
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400

200

2000 2005 2010 2015 2020
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ause W92 w
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USAFACTS

Source: Centers for Disease Control and Prevention

Adults aged 55-64 die from heat-related issues at the
highest rate.
Percentage of heat-related deaths by age group, 2018-2021

20.1%

20%

18.8%

14.4%

13

13.2%
11.3%
10

7.8%
6.8%
5
3% 3%
- . - .
| -—

<1 1-4 5-14 15-24 25-34 35-44 45-54 55-64 65-74 75-84 85+

Heat related deaths were identified using ICD codes P8L.0, T67, and X30. Deaths with underlying cause

W92 were excluded
USAFACTS

Source: Centers for Disease Control and Prevention
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U.S. Heat-Related Emergency
Department Visits: July 9, 2024

Daily Heat-Related lliness
- 7/9/2024 (al
About the Data

‘This map shows the rate of emergency
department (ED) visits associated with
heat-related illness (HRI) per 100,000 ED
vists by region. The regions are defined by
Health and Human Services for the
selected day using data available through
the National Syndromic Surveillance
Program. Use the above dropdown to
change the selected date. The colors on

[ >50°F - 60°F

| B, the map show the average maximum
temperature by county for the same day

and year, using data from the National

= o
[ > 70°F - 80°F
[ >80°F - 90°F
B > 90°F - 100°F
W > 100°F

O HRI Rate ke 7
[\ T fconindcate thatextremal igh rtes of heat-related illness were detected in the region. Extremely high rates of

heat-rlated inss are defined as exceecing the 95th percentie based on data fom 2018-2023

Center for Environmental Information.

City of Phoenix Fire Dept. Daily Heat Calls (2022)
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National Weather Service:
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July 11, 2024: >1,100,000 People
in Houston Without Electricity
Texas power outage map

s
View the map as of July 11, 2024, 2:10 p.m. View Fullsize Map (5~ See Legend @
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July 11, 2024: >1,100,000 People
in Houston Without Electricity

Texas power outage map

View the map as of July 11, 2024, 2:10 pm. View Fullsize Map &5 See Legend @
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Study: Phoenix faces health crisis if heatwave, blackout hit at same
time
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“How Blackouts during
Heat Waves Amplify
Mortality and Morbidity «
Risk”

[Stone et al., Environ. Sci. Tech., 2023] &
Simulated an Electrical
Blackout During a 5-Day
Heat Wave in Phoenix, w B
Arizona
- ~1% of the City Died

(~13,000)

2015 2016 2017 2018 2019 2020 2021

Major U.S. Electrical Grid Failures

35
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Be Prepared for Sustained Electrical Grid Power Failures

Hospitals in Houston ‘Backed Up’
After Hurricane, as Millions in U.S.
Swelter

The health care system in Houston, where more than a million

customers lack power, was overwhelmed because some patients
couldn't be discharged amid a punishing heat wave.

T vl
I e

& sharetullartice 2> [] CJ2s

July 11, 2024 |
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“How Blackouts during
Heat Waves Amplify
Mortality and Morbidity «
Risk”

[Stone et al., Environ. Sci. Tech., 2023] s 4
Simulated an Electrical
Blackout During a 5-Day
Heat Wave in Phoenix, w B
Arizona |

20

]

2015 2016 2017 2018 2019 2020 2021

Major U.S. Electrical Grid Failures
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“How Blackouts during
Heat Waves Amplify
Mortality and Morbidity «
Risk”

[Stone et al., Environ. Sci. Tech., 2023] s .
Simulated an Electrical
Blackout During a 5-Day
Heat Wave in Phoenix, o B
Arizona
> ~1% of the City Died
(~13,000)
> ~50% Required ,

- 2015 2016 2017 2018 2019 2020 2021
Emergency Medical ) T
Major U.S. Electrical Grid Failures

Care (~817,000)
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Many Regions are Susceptible to Extreme Weather
Events that Can Impact Electricity Power Stability

Anomalous Heat

Anomalous Cold
o & Y

A 3

Anomalous Precipitation

Cumulative days [7] o Il + Il 2 [ s [ 4+ [ &+ Cumulative days [7] o [l +-s Il 610 [l 1115 [ 1620 [7] 214

[Spatiotemporal patterns of individual and multiple simultaneous severe weather
events co-occurring with power outages in the United States, 2018-2020; Do et
al., PLOS Climate, 2025]
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Global Temperature Anomalies in 2024,
Relative to 1991-2020

(,./i\\ Surface air temperature anomalies in 2024
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@ Global Temperatures: 1967-2024

Reference period: pre-industrial (1850-1900) - Credit: C3S/ECMWF

Annual averages, since 1967

+1.5°C -
e
ERAS data eIl
1.0
I||||||||.||| ”“ ‘ ||

1970 1980 1990 2000 2010 2020 2024

*Other sources comprise JRA-3Q, GISTEMPv4, NOAAGlobalTempvé, Berkeley Earth, HadCRUTS.
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SEA SURFACE TEMPERATURE ANOMALY « JAN 2023
Reference period: 1391-2020 + Data: ERAS » Credit: C3S/ECMWF
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Jan

Global surface air temperature increase above pre-industrial

Data: ERAS + Reference period: pre-industrial (1850-1900) « Credit: C:

Reference for pre-industrial level (1850-1900)
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Global Temperature Increase
Tracks the Increase in
Atmospheric Carbon Dioxide

Amount of carbon dioxide
(parts per million)
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Carbon Dioxide Emissions by Type
Amount 38 Billion Metric Tons o
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ot
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Year
45
Future Global Temps Depend on Us:
- Pathway SSP1-2.6: Rapid CO, Cutback
- Pathway SSP5-8.5: “Business as Usual”
oc ("Shared Socioeconomic Pathways”)
5 SSP5-8.5
4 SSP3-7.0
3
2 SSP1-2.6
1 SSP1-1.9
o __\/___/\/\//
-1
1950 2000 2015 2050 2100

IPCC ARG6 (Assessment Report #6 of the Intergovernmental
Panel on Climate Change)
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Carbon Dioxide Emissions by Type
Amount 38 Billion Metric Tons
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Carbon Dioxide Emissions by Type
Amount 38 Billion Metric Tons i
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How Climate Change Impacts Health

» Temperature Changes: Fires, Spread of Parasites
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2023 Canadian Fire Smoke Transport
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Damage Caused by Wildfires in the United States, 1984-2020

WILDFIRE POLLUTION HARMS HEALTH I —

I Unburned to low

8 Low
Il Moderate
M High

6

Area burned (million acres)

[}
1984 1988 1992 1996 2000 2004 2008 2012 2016 2020

Year

Data source: MTBS (Monitaring Trends in Burn Severity). 2022. Direct download, Accessed June 2022,
veww.mtbs.govidirect-download.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa gov/climate-indicators,
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Increase in Western U.S. Land Wildfire Risk (FEMA — Federal
Burned Due to Climate Change Emergency Management

o Administration)

20

Wildfires with
Climate Change

E IS5
H
&
&
10
2
5
Wildfires without
Climate Change
1985 1990 1995 2000 2005 2010 2015

[4t U.S. National Climate Assessment, 2018]
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Projected Increases in Very Large Fires
[Climate.gov, 2015]

Increase in Weeks with Risk of Very Large Fires (%)

0 50 100 200 300 400 500 600
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Predicted Expansion of Asian
Tiger Mosquito (Dengue Fever,
West Nile Fever, Yellow Fever)
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Expansion of Reported
Cases of Lyme Disease

(0) RCPBS5

IPCC AR6

.
rojected change in the abundance of Aedes aegypti \m_mn -2 ‘:""ﬂﬂ_m
Spread of Aedes Aegypti
Mosquito by 2100
(Yellow Fever, Dengue Fever, ,
Zika, Chickungunya Y% -
i e
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Lengthening of the Ragweed
Pollen Season

Change in Ragweed Season Length (Days)

@ 0 O @

J
<0.0 0.0-49 5.0-9.9

® ®

100-149 150-199 200249 2250
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Northward Shift in Annual Bird Migration Patterns
Spending winter | yoee i
\ farther north <<~ e
As the temperature across the U.S. has gotten warmer 35

from 1966 to 2005, many bird species are spending
their winters farther north. | 30
Change in winter destination, &
o 20 species with the most movement | 25 27°F

Matedieact Winter 1966-67 @ Winter 2005-06 2F
oL 2
Varied Thrushe T 196670 ‘s 90 0005
Ping Sigkin —— “Lower 48 states
L .
I My
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Sudden Shift in Annual Bird Migration Patterns
Due to Climate Change

Ti New

Novaya

[Madsen et al.,
Current
Biology, 2023]
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How Climate Change Impacts Health

» Water Distribution Changes: Droughts, Floods, Water-borne
Diseases, Fungal Infections

Suatbard i3y : i Zomiya §) 0ing
L g B % h

NOAA

Annual average precipitation, in inches
In the last 30 years, compared to the 20th century

1990 - 2020

62

Weather-Related Morbidity/Mortality

* Increases in the incidence and intensity of
extreme weather events such as hurricanes,
floods, droughts, wildfires

Hurricane Beryl, Houston, TX, July 9, 2024

NOAA

Annual average precipitation, in inches
[In the Tast 30 years, compared to the 20th century |

1990 - 2020

65
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Where flood risk is projected to rise fastest in the US

A new analysis projects changes in flood risk between 2020 and 2050 by zooming in on every
neighborhood across the U.S. The map shows county-level data on the average annual loss due
1o flood damage.

Percentage rise, 2020-2050

[ —
o 5 10 20

Flooding of Sewage Treatment Plant
(Atlanta, GA), Sep 23, 2009
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Seasonality of llinesses Associated
with Foodborne Pathogens
@ Campylobacteriosis ® Salmonellosis
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Waterborne Diseases

® “Red Tide”
(La Jolla,

CA)

68

CLIMATE CHANGE = MORE DIRRRHEAL DISEASE

“Every 1°C

BIG FICTURE — e —ooee

Increase in Global

ALO0DHK

Temperatures i%«

Leads to a 7% L
Increase in
Diarrhea”

CONTAMINATED WATER 50U/
+ LOWERACCESS MANDWASH!

[Mellor et al., 2016] DEFEATDD

Waterborne Diseases

- Ll

Silverwood Lake (San Bernardino County, CA
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How Climate Change Impacts Health

* Agricultural Failures : Famines

Northward Shift In Plant Zones

Northward Shift Plant hardiness zones define geographic
areas where certain plants thrive under a particular set of
climate conditions. These conditions are largely a function of
average annual extreme low temperatures. Zone 4 has the
coldest temperatures while Zone 10 has the warmest,

The widths of the colored bands show the
locations of the plant zone boundaries over
the 10-year period between 2000 and 2010.

The widths of the colored bands show
how the plant zone boundaries are
projected to expand and shift by 2040,

Zone Changes, 2000-2010

T S P~ S
—;.wf ;

Projected Zone Changes by 2040

= o
7 i
B < { 4
10 e £ ) | L/
\gif-ﬂv b
- -
.
A .

Range of Plant Hardiness Zones
No Change in Zone BB zone s

B zoned [ Zene 6

Data from NOAA
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Crop Yields Decline Under
Higher Temperatures

Corn

Change in Yield (tons per hectare)
& \ ~ o
Change in Yield (tons per hectare)

8 4 2 0 2 4 6

- 6 4 2 0 2 4 6
Change in maximum temperature (°F)

Change in maximum temperature (°F)

3/11/2025

Projected Droug
Increase by Mid-
21st Century

Mean of Differences in Number of Drought-Months
Relative to 20th Century Baseline for the 99 U.S. Subbasins

Drought Index: SPI-12
‘GCMs: All (Mean Values) ;
Time Period: Mid-21st Century
SRES Scenario: A1B

Crop Nutrition Decreases with
Elevated CO,

Concentration of Essential Minerals at CO. Concentration of 689 ppm

Minerals Protein

Change in Mean Concentrations (%)

Crop Yields Decline Under
Higher Temperatures

T 4 B
£ Corn 2
8 ¥ 8
22 2
g, 3
2 2
2 2
2o £
= z .
] 2
= = 4
< =
s, c
o o -
g3 g g
2- : 2°
S5 6 4 2 0 2 4 6 5 6 4 2 0 2 4 6

Change in maximum temperature (°F) Change in maximum temperature (°F)

Expect to see increasing rates of
malnutrition

77

78
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Crop yields, World, 1961 lo 2022

Yields are measured in tonnes per hectare.

Rice
Barley
Soybeans

Beans
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How Climate Change Impacts Health

» Human Migrations: Spread of Diseases, Conflict, and Warfare

Climate Change

Physical System

Agricultural Production
‘ -

o
"
.
-....
.y
3

Food Supply Per Capita

Frequency of War

Human System >

Correlation = 0.3

[Zhang et al., 2007]

Bloomberg U Edon Sanin &

IL}veMw‘ Markets Technology Politics Wealth Pursuits Opinion Businessweek Equality Green CityLab Crypto. ‘ More

Dusinessweck  Climate Change Has Central Americans
Fleeing to the U.S.
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Annual Precipitation Anomalies in the 2020s
in Mexice, Central America, and Dominican Republic
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o e
Annual Precipitation Anomalies in the 2020s . NEW INTERNAL DISPLACEMENTS
in Mexico, Central America, and Dominican Republic Z_) DUE TO DISASTER. 2014 - 2023

i | ,

Percent Change in
Annual Predipitation Accumulation
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Human Displacements Due to Hurricane Katrina Diaspora
Extreme Weather ) P
Average annual weather-related displacements, 2010-2020 (800,000 People Dlsplaced)
Weather-related hazards 18 ==
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Il Mass movement
Il Extreme temperatures 14 <
Drought ' d
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More Than 117 Million People How Climate Change Impacts Health
Forcibly Displaced

Estimated number of forcibly displaced people
worldwide (in millions)

M Internally displaced people M Refugees (UNHCR mandate)
M Palestinian refugees (UNRWA mandate) Bl Asylum seekers
Other people in need of international protection

Coastal Flooding

S 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Source: UNHCR
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Sea Level Rise Coastal
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“Salinity in

Risks of Flooding: Affecting
Drinking Water

Sea Level Risks - Bangladesh
i . ~100 Million People by 2030

and the Risk of

(Pre)Eclampsia

and Gestational

Hypertension o e @

in Coastal } R uﬁ? e

Bangladesh ke o

[Khan et al., PLoS One t:::m ¢ o o
20141 v B

o e of persens sfeced

FIGURE 2.9 The projected increase in the number of people (in thousands) exposed to floods in 2030
compared to those in 1970.Only catchments bigger than 1,000k m? were included in analysis; therefore,
' only the largest islands in the Caribbean are covered. Source:IPCC, 2012; Solterra Solutions, 2012.
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Sunny-Day Flooding: Increasingly Common
in Coastal Communities
= Worsens Impacts of Hurricane Flooding
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Marine Heat Waves Make Tropical Storm
Intensification More Likely

Rapid intensification of hurricanes is 50% more likely to occur during marine heat waves in the Gulf of Mexico and northwestern
Caribbean Sea.
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Hurricane Milton: October 2024
- Went from Tropical Storm to
Category 5 in 1 Day
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Gulf of Mexico Sea Surface Excess Energy
Anomalies Through October 2024
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Florida Water Temperatures Exceeded 100°F
on July 24, 2023
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Now Flowing up to 1 Kilometer per Year and
Thinning by Meters per Year

Ice flow speed
Metres/year®

-

800

*Elevation change
Metres/year, 1992-2017
am

-1 1

Thiwayy, Thwa/p,
£ e

[Financial Times]
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Thinning and Sub-Glacial Melting by Warm
Currents is Putting it at Risk of Losing its
Grounding

Chunks of ice
break off

Ice
becomes
less stable
as more is
exposed

Glacier retreats more
rapidly after losing grip
on sea floor Warm
water

New grounding line flow

BBC
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Sea Surface Temperature Anomalies (Through 2024)

@ Sea surface temperature anomalies
urce: ERAS - Referenceperiod: 1991-2020 - Credi: 3S/ECMWF
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Thwaites Glacier is Normally Stably Grounded
on the Sea Floor

Ice flow

Thwaites
glacier

Glacier remains stable
where it is in contact with
the seabed

BBC
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2 2002
"\ Break-up
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.. Ice Shelf,
-~ in West
Antarctica
Peninsula

Sea Surface Temperature Anomalies (Through 2024)
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Sea Surface Temperature Anomalies (Through 2024)
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(/j!\ Daily Antarctic sea ice extent
Data: 0S| SAF Sea Ice Index v2.2 « Credit: C3S/ECMWF/EUMETSAT
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New York City with a 100-foot Sea-Level Rise

121

The last time there
were 400 ppm CO,
in the atmosphere,
sea levels were 75-
100 feet higher

(25-30 meters)

_

Delayed only because it takes
a lot of energy to melt glaciers ||
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10,000

Human Population and Elevation
Above Sea Level

half the world’s population
lives below 165 meters

about fivd percent of the world’s population
is directlyfthreatened by the 1-4 meter
sea-level fise pre(iiicted tTy 2200

30% 40% 50% 60% 70% 80% 90% 100%

cumulative percent of the world’s population
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The last time there
were 400 ppm CO,
in the atmosphere,
sea levels were 75-
100 feet higher

(25-30 meters)
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North America with a 230-foot Sea-Level Rise
(the last time there were >750 ppm CO, in the

Atmosphere)

Coastline if present /// -
ice sheets melt

tline 1
N Coastline 18,000

/ years ago

North America with a 230-foot Sea-Level Rise
(the last time there were >750 ppm CO, in the

Atmosphere)

: New York

Coastline 18,000
years ago

Coastline if present /
ice sheets melt
Memphis e
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North America with a 230-foot Sea-Level Rise
(the last time there were >750 ppm CO, in the

Atmosphere)

Coastline 18,000
) years ago
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Mental Health and Stress-Related
Disorders

» Geographic displacement of populations

» Damage to property
* Loss of loved ones
e Chronic stress

131
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How Climate Change Impacts Health

* Mental Health Disease: Stress, Depression, Loss

84% of CLIMATE ANXIETY

0 (o] A survey of 10,000 young people shows that negative feelings
Y about climate change can cause psychological distress.

o u n g How worried are you about climate change?

People are  suemetyuonies
%

Moderately |

Moderately worried  Not worried
25% 5%

to Extremely Yery worred Ao
WO rri e d Climate change makes me feel...

About S ]
Climate i | ]
Change oo
[Hickman et al.,  norier: D

SSRN, 2021]
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Most American Say There is “Solid

Evidence” of Global Warming

-> But Almost no change Since 2008

- Only 7% of Americans had an Earth Science
Course in High School

American views on evidence of global warming, 2008-2022
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NGSS Science Standards

Middle School: Grade-Banded Standards, 6-8
1 year of Life Science
1 year of Physical Science (Chemistry & Physics)
1 year of Earth and Space Science

High School: Grade-Banded Standards, 9-12
1 year of Life Science
1 year of Physical Science (Chemistry & Physics)
1 year of Earth and Space Science
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NRC Framework: The Core Ideas of Science

Physical Science

Life Science

Earth and Space Science

PS1 Matter and Its Interactions
PS1A Structure and Properties of
matter
PS1B Chemical Reactions
PS1C Nuclear Processes
PS2 Motion and Stabilty: Forces and
Interactions
PS2A Forces and Motion

LS1 From Molecules to Organisms:
Structures and Processes

Ls2

LS1A Structure and Function
LS1B Growth and Development of
Organisms

LS1C Organization for Matter and
Energy Flow in Organisms

LS1D Information Processing
Energy, and

PS2B Types of
PS2C Stability and Instability in
Physical Systems
PS3 Energy
PS3A Definitions of Energy
PS3B Conservation of Energy and
Energy Transfer
PS3C Relationship Between
Energy and Forces
PS3D Energy and Chemical
Processes in Everyday Life
PS4 Waves and Their Applications in
Technologies for Information Transfer
PS4A Wave Properties
PS4B Electromagnetic Radiation
PS4C Information Technologies
and Instrumentation

Dynamics

LS2A Interdependent Relationships in
Ecosystems.

LS2B Cycles of Matter and Energy
Transfer in Ecosystems

LS2C Ecosystem Dynamics,
Functioning, and Resilience

Ls2D Sm:lal Interactions and Group
Behavi

Ls3 Heredlty Inheritance and Variation of
Traits

LS3A Inheritance of Traits
LS3B Variation of Traits

LS4 Biological Evolution: Unity and Diversity

LS4A Evidence of Common Ancestry
LS4B Natural Selection

LS4C Adaptation

LS4D Biodiversity and Humans

ESS1 Earth's Place in the Universe
ESS1A The Universe and lts
Stars
ESS1B Earth and the Solar
System
ESS1C The History of Planet

arth

ESS2 Earih's Systems
ESS2A Earth Materials and
Systems

ESS2B Plate Tectonics and
Large-Scale System
Interactions

ESS2C The Roles of Water in
Earth’s Surface Processes
ESS2D Weather and Climate

ESS3 Earth and Human Activity
ESS3A Natural Resources
ESS3B Natural Hazards
ESS3C Human Impacts on
Earth Systems
ESS3D Global Climate Change
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New Science Standards for Most
States Require Substantial High
School Climate Science

NEXT GENERATION

A FRAMEWORK FOR
K-12 SCIENCE
EDUCATION

Practices, Crosscuing Concepcs, 1d Core kass
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NGSS Science Standards

3/11/2025

Middle School: Grade-Banded Standards, 6-8

1 year of Life Science
1 year of Physical Science (Chemistry
1 year of Earth and Space Science

& Physics)

High School: Grade-Banded Standards, 9-12

1 year of Life Science

1 year of Physical Science (Chemistry & Physics)

1 year of Earth and Space Science
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California H.S. Integrated 3-Course Model

Chemistry in the Earth System: Integrating Chemistry
and Earth and Space Science

3 course mode!

Chemistry in the Earth System

Combustion
w. @
i
Heat
Cllmate Change
Convection i Atoms & Elements

ki

mgggsg as (o
Pl i a
late tectonics samaun 2 ) ‘

g Baad8@a@ Chemical Reactions
Boaaooan Fossil Fuel
Boaasdaa o

Ocean Acidification|

Equilibrium

138

23



NGSS ; : :
Adopting Next Generation Science:

States: State-wise Adoption

|Tota : >75% of U.S. School Students |
e .

NGSS Adapting: Alabama, Alaska, Arizona, Colorado, Georgia, Idaho, Indiana, Louisiana, Massachu
Minnesota, Mississippi, Missouri, Mont: braska, New York, North Dakota, Oklah:
South Carolina, South Dakota, Tenr Utah, West Virginia, Wisconsin, Wyoming
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“Civilization is a Race Between
Education and Catastrophe”

>

MWYSESSION@WUSTL.EDU
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“Civilization is a Race Between

Education and Catastrophe”
--H.G. Wells

140

3/11/2025

24



