


Climate Change and It's Effects: The
Rising Stakes in the 21st Century

Updated October2024

Theuncharted territory we feared last year in 2023 is now our
realityt what we do next will determine whether we survive or
succumb

Areyou ready to confront the reality of climate change?

Thetime to act isnow!
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The State of Global Climate in 2024

A 2024: A Pivotal Year for Climate
- Rising temperatures, extreme weather, shifting seasons.

- Climate change is no longer a distant futurné€s our present.

A Global Trends
- Unprecedented levels of greenhouse gases.

- Accelerating climate disruptions impacting the entire planet.

A What This Means
- The delicate balance of Earth's systems is faltering.

- We must understand the changes and what they mean for all of us.



Greenhouse Gas Emissions: Record
Levels in 2024

A Unprecedented Greenhouse Gas Levels
- Carbon dioxide, methane, and nitrous oxide at record highs.
- Driving accelerated climate change.

A Carbon Dioxide (CO2)
- Primary driver of climate change, mainly from fossil fuels.
- 2.8 ppm rise from 2022 to 2023four times higher than historical rates.

A Methane and Nitrous Oxide
- Methane: 25x more potent than CO2, rising from agriculture and energy

leaks. —
- Nitrous oxide: 300x stronger than CO2, driven by agriculture.

A Earth's Energy Imbalance
| nce 2020, imbalance has nearly doubled, driving faster warming.
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e Global Temperature Increases

WA - S My -

A 2024: Projected Warmest Year on Record
- Global temperatures now 1.4€ above prendustrial levels.

- Approaching the critical 1°& threshold.

A Drivers of Rising Temperatures
- El Nifio and greenhouse gas concentrations.

- Northern Hemisphere warming accelerated by reduced aerosols.

A Heatwaves and Arctic Amplification
- Recordbreaking heatwaves, with temperatures exceeding&0

- Arctic warming twice as fast, accelerating sea ice melt and rising sea le

A How will these rising temperatures affect life as we know it?



Urgent Need for Global Climate Action

A 2024: A WakeUp Call
- Greenhouse gas emissions and temperatures continue to rise.

- Crossing the 1% threshold could mean irreversible climate impacts.

A A Small Window for Action
- Immediate, coordinated global action is essential to mitigate the impacts

- Governments, industries, and individuals all have a role to play.

A Hope for the Future
- We have the tools and knowledge to turn things around.

- The path we choose today will shape our world tomorrow.

A Will you rise to the challenge and be part of the solution for a
sustainable future?



2) Global Oceans and Ice:
The Melting Polar Extreme




Oceans and Ice as Climate Regulators

A Oceans and Polar Ice: Earth's Heart and Lungs
- Regulate temperature and protect from climate extremes.
-hOSlya | o6a2Nb dm: 2F SEOSaa KSI i

A 2024: A System Under Threat
- Warming oceans, melting ice caps, and rising sea levels.

- Polar ice melt destabilizing ecosystems and communities.

A Approaching Tipping Points

[—

- Small changes may lead to catastrophic, irreversible consequences.

- Urgent action is needed to prevent further damage.



Ocean Heat and Climate Trends

A RecordHigh Sea Surface Temperatures in 2024
- Global sea surface temperature 0°C4higher than the 2016 record.

- Oceans have absorbed excess heat for decades, reaching a breaking p

A Impact on Marine Ecosystems
- Coral bleaching, declining fish populations, and disrupted food webs.

- More intense storms fueled by warmer oceans.



Ocean Heat and Climate Trends

A Marine Heatwaves
-pp: 2F GKS 62NI RQa 20SI ya SELISNA

- Devastating impacts on marine life and coastal communities.

A Polar Ice Melt

- Warming oceans accelerate the melting of Arctic and Antarctic ice.



Seal evel Rise: The Slow Flooding of
the Planet

A Rising Sea Levels in 2024

- Global sea levels rising at 3.4 mm per
years. i
- Total rise of 20 cm (8 inche
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vasa Satellite Record of Sea Level Rise
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Thermal Expansion of the Oceans

A What is Thermal Expansion?

- As oceans warm, water expands, contrib

A Impact of Ocean Warming

- Oceans have absorbed over ¢

- Thermal expansion accounts for 40% of r

arming Oceans and Extreme W
armer waters fuel stronger storms and

ed coastal flooding and storm dz
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Arctic Ice Melt

A Arctic Sea Ice in Decline
- 2024 marks the fifth smallest Arctic s

- Loss of multyear ice, replacec
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A Accelerating Ice Loss in Greenland
- Hundreds of billions of tons of ice los
- Glaciers like Jakobshavn retrec




2023-11
GRACE AND GRACE-FO

Observations oF Greenland Land Ice Mass Changes

Average Mass Loss:

269 Gigatons/year
0
©n
-
S -1000
©
o
() -2000
Q
oY -3000
C
©
£ 4000
Q
o
© -5000
=
~-65000

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

2023-11

Ice Mass Change

(meters water equivalent relative to 2002)

I =
-6 -4 -2 0 2

https: //svs.gsfc.nasa. gov/vis/a030000/a031100/a031156/gris_anomaly_white_ 20231116 print.jpg



Thwaites Glacier
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A West Antarctic Ice Sheet (WAIS) at Risk
-¢CKglAOSAa DfFOASNE UKS ab5 2eleaskad &
level rise.

- East Antarctic Ice Sheet also showing signs of instability.

A Global Consequences
- Erosion of glaciers by warm ocean currents accelerating ice loss.

- Sealevel rise threatening coastal cities and island nations.

wapi
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Ocean Currents and Feedback Loops

A Disruption of Ocean Currents
- Melting polar ice is weakening the Atlantic Meridional Overturning
Circulation (AMOC).
- AMOC helps regulate global climate by transporting warm water to the
North Atlantic.

A Potential Consequences
- Slowing of AMOC could cause colder winters in Europe, stronger

hurricanes, and more extreme weather globally.
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Approaching Tipping Points

A Tipping Points: Small Changes, Big Impacts
- Melting ice and warming oceans push us close

- Potential for multimeter sealevel rise and €

A Urgency of Action
- The oceans and ice caps are at risk of collaps
- Immediate, bold action is needed tc
- systems.
R

e act now to prevent further destab
systems?







A World in Turmoll

A 2024: The Year of Extreme Weather
- Heatwaves, wildfires, floods, and intensified storms b

occurrences.

- What was once extreme is now the new norr

A The Global Connection
- Climateinduced disasters are interconne
ecosystems, and societies worldwide.

- Today's focus: regional climate disasters of 20




Heatwaves: The Unrelenting Heat

A 2024: RecoreBreaking Heatwaves
- Heatwaves across continents, pushing ecosystems &
to the brink.
- Records not just broken, but shattered globz

A Impacts Beyond Discomfort
- Heatwaves exacerbating public health

- Power grids overwhelmed, infrastructu




Asiac The Deadly Heat

A Severe Heatwaves in South and Southeast Asia
- Temperatures above 38 (136F), unprecedented heat.

- Countries like India, Bangladesh, and the Philippines hit hardest.

A Human and Agricultural Toll
- Hospitals overwhelmed with heaelated illnesses.
- 40,000+ treated for heatstroke, over 100 deaths.

- Crop failures leading to food insecurity, skyrocketing food prices.

e —
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A Infrastructure and Resource Strain o
- Water shortages in Bangladesh, rolling blackouts in major cities.

- The heat driving humanitarian crises across the region.



Europec A Continent on Fire

A Record Temperatures Across Southern Europe
- Spain, Italy, and Greece facing heatwaves exceeditg GR22F).

- 1.54°C increase above the regional average.

e,



Europec A Continent on Fire

A Wildfiresand Environmental Devastation
- Widespread wildfires in Spain and Greece, devastating ancient forests.

- Water shortages affecting agriculture, drying up key rivers.




Europec A Continent on Fire

A UrbanAreas Struggle
- Transport breakdowns, cooling centers overcrowded.

- High heatrelated deaths among elderly and vulnerable populations.



The Furnace of America

A Southwestern U.S. and Mexico: Unrelenting Heat
- Phoenix saw over 30 consecutive days abovE€43210F).

- Public health systems overwhelmed by healiated illnesses and deaths.




The Furnace of America

A Wildfiresand Agriculture Crisis
- Wildfires sweeping through California, Arizona, and New Mexico.
- Crops withering under extreme heat, causing food prices to rise by 22.3
in the U.S.

A Water Emergencies in Mexico
- Reservoirs drying up, cities like Monterrey facing water shortages.
- Rural communities pushed deeper into economic crisis.

e
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The Global Consequences

A Ripple Effects of Extreme Heat
- Economic strain from lost crops, damaged infrastructure, and rising
healthcare costs.

- Water shortages and energy system failures adding to the crisis.

A Global Impact
- Food prices rising, economies destabilized, migration pressures increas
- Heatwaves becoming more frequent and severe without immediate acti
~wigll

A Will we act in time to mitigate the growing impact of extreme heat on a
global scale?



Floods: Communities Drowning

A Relentless Flooding in 2024
- Torrential rains overwhelming rivers and infrastructure globally.

- Communities displaced, livelihoods destroyed, ongoing recovery.

A Global Impact

- Floods affecting multiple regions across continents.

- The result of intensified climate patterns, leading to widespread
devastation.



Brazilc Torrential Rain

A Unprecedented Rainfall in May 2024
-500-700 mm of rain in just 10 days, overwhelming rivers and towns.

- Thousands displaced, roads and bridges destroyed, cutting off access.

A Agriculture and Economy Impact
- Destruction of soybean, corn, and wheat fields.
- Global food prices spiked as regional crops were wiped out.

- Power outages and water contamination compounded the crisis.

e



Africac Catastrophic Floods
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- Over 225 deaths and 212,000 people displaced.

- Entire villages submerged, homes, crops, and infrastructure destroyed.

A Food Insecurity and Disease Outbreaks
- Floods exacerbated the food insecurity crisis, wiping out hectares of cro

- Waterborne diseases like cholera spread as sanitation systems collapse

A Vulnerability of Marginalized Populations

- Many communities isolated from aid for weeks due to submerged roads



Europec Flooding of the Continent

A September 2024: Historic Flooding Across Central Europe
- Torrential rains caused major rivers like the Danube and Elbe to overflo
- Entire towns evacuated across Germany, Poland, Austria, and the Czec

Republic.

A Economic and Infrastructure Toll
- Billions in damages, with recovery expected to take years.
- Urban areas unprepared for the scale of flooding, prompting calls for be

flood defenses. p—



Wildfires: A World on Fire

A 2024: Wildfires Fueled by Extreme Heat and Drought
- Fires broke out across North America and Southern Europe, burning
millions of acres.
- Entire regions evacuated, ecosystems destroyed, and air quality
plummeted.

A Rising Threats
- Wildfire seasons are starting earlier, lasting longer, and burning hotter tf

ever before.



Canada; Unprecedented Fires

A Record Wildfires in 2024
- Millions of acres consumed by flames due to extreme heat and drought.

- Tens of thousands displaced, homes and wildlife habitats destroyed.

A Air Quality Crisis
- Smoke from fires spread across North America, affecting cities as far as
New York and Chicago.
- Public health warnings issued, with a surge in hospitalizations for

respiratory issues. _‘—
A LongTerm Ecological Impact
- Loss of vital carbon sinks and wildlife habitats.
~ - Indigenous communities deeply affected as livelihoods and ecosystems
ated.




Southern Europe Summer of Flames

A Extreme Heatwaves Fuel Wildfires Across Greece
- Fires swept across mainland Greece and islands like Rhodes.

- Thousands evacuated, with forests, homes, and agricultural land destro

A Impact on Economies and Ecosystems
- Local economies devastated, tourism and agriculture severely affected.
- Mediterranean ecosystems more vulnerable to fire due to rising

temperatures.



More Powerful Storms

A 2024: RecoreBetting Cyclones and Tropical Storms
- Warmer ocean temperatures fueling more destructive and unpredictable
storms.

- Beyond wind, these storms brought catastrophic rain and storm surges.



Typhoon Rammasun Intensity

A September 2024: Rammasun Hits the Philippines

- Sustained winds over 220 km/h (137 mph), causing massive destructior
- Thousands displaced, homes destroyed, and critical infrastructure
flattened.

A Flooding and Landslides
- Torrential rains triggered severe flooding and landslides.

- Rising sea levels caused storm surges to penetrate further inland.

e



The Longestived Cyclone Freddy
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- Struck Madagascar and Mozambique multiple times, spanning weeks.
- Displaced hundreds of thousands, destroying homes, farms, and

infrastructure.

A Warming Oceans Drive Stronger Cyclones
- Freddy exemplifies how tropical storms are becoming more prolonged a
intense due to climate change.



Most Powerful Typhoon Bebinca

A September 2024: Bebinca Hits Shanghai
- Winds up to 151 km/h (94 mph), resulting in over 40C
evacuated.
- Infrastructure damage across Shanghai and

A Widespread Disruption
- Power outages, property damage, and

the region.




Migration and Human Impacts

A Millions Displaced by Extreme Weather in 2024
- Floods, wildfires, and storms forcing mass migration.
- Communities in Kenya, Bangladesh, the Caribbean, and beyond uproot

climate events.

A Vulnerable Populations at Risk
- Poor, marginalized communities hit hardest, facing deeper poverty and
displacement.
- Rising sea levels and intensifying storms threatening entire island natior

like Tuvalu and Barbados.



The New Normal in 2024

(2019-2024)

A 2024: Extreme Weather is the New Normal
- Floods, wildfires, cyclones, and heatwaves becoming more frequent ant
severe.
- The global impact of these events is reshaping how we live, work, and

survive.

A Urgency for Global Action
- The new normal demands immediate and collective action to adapt and
mitigate the effects of climate change.

- The future is in our handswill we act in time to shape it for the better?
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A Rapidly Changing Planet

A 2023: A Year of Climate Extremes

- Record temperatures, severe floods, and wildfires.

A 2024: An Escalating Crisis
- Acceleration of climate change beyond expectations.
- Faster temperature rise, extreme weather events, and growing

impacts.

A Comparative Analysis
- Explore the alarming trends from 2023 to 2024.
- A wakeup call for immediate action.



Greenhouse Gas and Global Warn

A 2023: Rising CO2 Levels
- 2.8 ppm increase in CO2, driven by

- A 2024: CO2 Surpasse
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Global Temperature Records

A 2023: RecoreBreaking Heat
- July 2023: Hottest month in 100,000

A 2024: The Warmes

. ~-1.08°F
2010 2024




Global Land and Ocean Average Temperature Anomalies
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RecordBreaking Losses

A 2023: Steady Sehevel Rise
- Arctic and Antarctic ice sheets contin

A 2024: Accelerated
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Extreme, More Frequent and Intense

A 2023: Severe Weather

- Heatwaves, wildfires, and floods intensified across the globe.

A 2024: 15% Increase in Extreme Weather
- Recordbreaking heatwaves (8€) in South Asia, Europe, and North
America.

- Devastating floods in Brazil and Kenya; wildfires in Canada and Californ

A Impact
- Increased displacement, destruction, and economic losses.
- Air quality issues due to wildfires; Cyclone Freddy and Typhoon Ramm:

intensified by warming oceans.
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Health and Mortality: A Growing Crisi

The Escalating Health and Mortality Crisis

due to Climate Change

2024

)

A 2023: Rising Health Impacts

- Heatrelated deaths, respiratory illnesses from

A 2024: Health Crisis Deepens
- 1,300 deaths from heat exposure c

- Hospitals overwhelmed by heatlated illnesses
Pakistan.

:'* Impact

on healthcare systems; respiratory
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SociePolitical and Economic Impacts

A Growing Instability

A 2023: SociePolitical Strains

- Food insecurity, water scarcity, and migration pressures were rising.

A 2024: Intensified Instability
- Crop yields dropped by 15% in southern Africa.

- Food prices soared; climateduced migration increased.

A Impact
- Governments struggling to maintain stability.
- Urgent need for global cooperation to address resource scarcity and

- migration challenges.

— .
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The Accelerating Crisis

A 2023 vs. 2024: A Rapid Escalation
- Climate change is accelerating faster than expected.
- Global temperatures, greenhouse gas concentrations, and extreme

weather all intensifying.
A The Urgency of Now
- Immediate, largescale action is needed to prevent catastrophic outcome

- The decisions made today will shape the future of our planet.

A Will we act now to create a sustainable future, or wait until it's too late?
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Climate Change as a Sekdlitical Crisis

A Climate change is driving a global crisis beyond the environment
reshaping societies through displacement and conflict.

A In 2024, global governance struggles to respond, exacerbating
inequalities and leading to climate apartheid. Rising seﬁme

weather, and ecosystem collapse intensify these challeng



Displacement and Resource Conflicts:
A Global Challenge

A Mass Migration:

- By 2024, 30 million people are displaced by rising seas, drought, and
flooding, making migration a political crisis due to insufficient legal
protections for climate refugees.

- Small island nations like Kiribati and coastal cities like Jakarta are on
front line, but legal protections for climate refugees remain inadequat

- Mass migration not only strains infrastructure but also fuels ethnic an

political tensions in regions facing resource scarcity.

i



Displacement and Resource Conflicts:
A Global Challenge

A ResourceConflicts:

- Water scarcity is becoming a geopolitical flashpoint, with rivers like the

Indus drying up and fueling tensions between India and Pakistan.

ter use

- Water wars are escalating in the Middle East, where 2024 sees a 12%
drop in the Tigrifuphrates Basin, heightening tensions*

between Iraq, Syria, and Jordan.
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Climate Apartheid:
Inequality in Adaptation

A Climate Apartheid:

- The wealthiest 10% contribute nearly half of global emissions, while
poorer regions like SuBaharan Africa and South Asia face the harshe
Impacts.

- Wealthy countries and cities invest in sea walls and flood defenses,
while poorer coastal communities are left exposed, with limited mean:
to adapit.

A Urgent Global Action:
- Without urgent global policies addressing these e& crises,
inequity will deepen, with wealthier nations continuing to adapt while

poorer nations face the brunt of the impacts.

ill we take collective action to prevent climate apartheid, or allow
0 continue growing?
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A Global Food Crisis in the Making

A 2050 Population Pressure:
- Global population will reach 10 billion by 2050, putting unprece

pressure on agriculture.

A 2024 Disruptions:
- Droughts, floods, and heatwaves are already disrup

leading to global food shortages and price spike

A Need for Innovation:

- Traditional farming methods are increasingly faill
weather, leading to widespread crop failures and food shorte
Adaptation is no longer optionalit is essential to preve

ems from collapsing.

A



Extreme Weather
and Agricultural Disruption

A Global Food Systems at Risk:
- Extreme weather eventsdroughts, floods, and heatwavesare
undermining staple crop production like wheat, maize, and rice, creai

food insecurity.
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Extreme Weather
and Agricultural Disruption

A Regionalmpacts:

- SubSaharan Africa: Prolonged droughts are devastating crops and
livelihoods, leaving millions in food insecurity.
- South Asia: Torrential monsoons have destroyed rice paddies, pushir
global food prices up by 20%, affecting the poorest populations most
A Global Consequences:
- As these regions struggle with crop failures, global food prices rise,

disproportionately affecting lovincome populations.






Technology and Global Cooperation:
The Future of Food Security

A AgriTech Solutions:

- Vertical farming reduces water usage by 90%, whiér&en precision
irrigation optimizes water distribution, ensuring crop resilience in
unpredictable climates.

{AY 3 LIR2NBQA JSNI A Ol -éfficignt agaclltyfed | y R

- ADAPTING TO showcase how technology can strengthen food security.
: ER“ l ,@
h \ 2 A SociePolitical Consequences:
- Food insecurity is driving migration and conflict over scarce resources,

particularly in Suksaharan Africa and Central America.

A Global Cooperation:
Building a resilient food system requires urgent investment in clirsatart
agriculture, technological innovation, and international collaboration. Withot

global action, these technologies will remain inaccessible to the regions the

*' ost, exacerbating global inequality in food se_curiti. -
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The Health Crisis in a Warming World

A 2024 ClimateDriven Health Crisis:
- Rising temperatures, extreme weather, and worseni
creating global health emergencies, with the m

vulnerable populations.

A HeatRelated Deaths and Respiratory llinesse
- Heatrelated deaths rose sharply in 2024

increase, while respiratory disease

ental Health Strain: =

ate anxiety and mental health disorders are

ith a 25% increase in ov
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Heatwaves, Pollution,
and Rising Health Risks

A Heatwaves and Mortality:
- 2024 saw temperatures exceeding’@0 causing dead

South Asia and cities like New York and Paris, v
intensifying the crisis.
- Example: India faced widespread hea

died from heat exhaustion during the Hajj pilc

A Air Pollution and Respiratory Disease
- Wildfires and industrial emissions causec
emergencies, with cities like New Delhi and |
ozone levels and unsafe air quality.
ildfire smoke from Canada spread across |

espiratory crises in majo

-




Climate Anxiety,
Mental Health, and Global Inequities

),

A Climate Anxiety and Mental Health:

- Rising climate anxiety is affecting 60% of youth globally, wi
reports of depression and PTSD linked to extreme we

- Displacement due to floods in Bangladesh and risi

]llnlul T | ||",

communities has led to severe psychological

Health Inequities and Vulnerable Populations:

- Lowrincome and marginalized populations

driven health crises, facing limited hea
iliness.

- In SubSaharan Africa, hospitals are overwhelr

malnutrition and heatstroke, while South Asia grapple
healthcare costs due to repeated floods.






