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GLoBAL W ARMING HAs BeeN CAUSING A SET OF CHANGES To THE EARTH's CLIMATE, OrR LONG-TERM \WEATHER PATTERNS
IN RECENT DECADES, THE PHENOMENON OF GLOBAL WARMING HAS BECOME ONE OF THE MOST PRESSING ENVIRONMENTAL ISSUES
FACING HUMANITY. |T IS A PROCESS DRIVEN PRIMARILY BY THE INCREASE IN GREENHOUSE GASES SUCH AS CARBON DIOXIDE
(CO,), MeTHANE (CH,), AND NITROUS OXIDE (N,O) IN THE ATMOSPHERE. THESE GASES TRAP HEAT AND LEAD TO A GRADUAL
RISE IN EARTH'S AVERAGE TEMPERATURE. THE CONSEQUENCES OF THIS WARMING ARE FAR-REACHING, AFFECTING NOT ONLY THE
IMMEDIATE CLIMATE BUT ALSO TRIGGERING LONG-TERM CHANGES IN WEATHER PATTERNS THAT CAN DISRUPT ECOSYSTEMS,
ECONOMIES, AND SOCIETIES WORLDW IDE.

THIS ARTICLE EXPLORES HOW GLOBAL WARMING HAS BEEN CAUSING SIGNIFICANT ALTERATIONS TO EARTH'S CLIMATE AND LONG-
TERM WEATHER PATTERNS, EXAMINING THE SCIENCE BEHIND THESE CHANGES, THEIR IMPACTS, AND POTENTIAL SOLUTIONS.

UNDERSTANDING GLOBAL W ARMING AND ITS CAUSES

THe ScieNnce oF GREENHOUSE EFFECT

THE GREENHOUSE EFFECT IS A NATURAL PROCESS WHERE CERTAIN GASES IN THE EARTH'S ATMOSPHERE TRAP HEAT FROM THE
SUN, MAINTAINING A HABITABLE CLIMATE. HO\X/EVER, HUMAN ACTIVITIES—PRIMARILY THE BURNING OF FOSSIL FUELS SUCH AS
COAL, OIL, AND NATURAL GAS—™HAVE AMPLIFIED THIS EFFECT, LEADING TO AN ENHANCED GREENHOUSE EFFECT.
KEY CONTRIBUTORS INCLUDE:

® EMISSIONS FROM TRANSPORTATION AND INDUSTRY

® DEFORESTATION REDUCING CARBON ABSORPTION CAPACITY

e AGRICULTURAL PRACTICES RELEASING METHANE AND NITROUS OXIDE

THE EVIDENCE OF RISING TEMPERATURES

GLOBAL TEMPERATURE RECORDS SHOW A CLEAR UPWARD TREND:

e THE EARTH'S AVERAGE SURFACE TEMPERATURE HAS INCREASED BY APPROXIMATELY 1.2°C SINCE THE LATE 19TH
CENTURY.

e RECENT DECADES HAVE BEEN THE WARMEST ON RECORD.

® ARCTIC SEA ICE EXTENT HAS DIMINISHED BY ABOUT 409% SINCE THE LATE 20TH CENTURY.

IMPACTS OF GLoBAL W ARMING ON LONG-TERM CLIMATE AND WEATHER



PATTERNS

SHIFTS IN TEMPERATURE AND PRECIPITATION

AS GLOBAL TEMPERATURES RISE, REGIONS EXPERIENCE SIGNIFICANT CHANGES IN THEIR CLIMATE REGIMES:
® \X/ ARMER AVERAGE TEMPERATURES LEAD TO MORE FREQUENT AND INTENSE HEATWAVES.

e ALTERED PRECIPITATION PATTERNS CAUSE SOME AREAS TO BECOME DRIER, INCREASING DROUGHT RISK, WHILE OTHERS
FACE INCREASED RAINFALL AND FLOODING.

® SEASONAL SHIFTS, SUCH AS EARLIER SPRINGS AND DELAYED WINTERS, ARE BECOMING MORE COMMON.

CHANGES IN WEATHER EXTREMES

GLOBAL WARMING HAS BEEN LINKED TO AN INCREASE IN THE FREQUENCY AND SEVERITY OF EXTREME WEATHER EVENTS:
® HURRICANES AND CYCLONES ARE BECOMING MORE INTENSE DUE TO HIGHER SEA SURFACE TEMPERATURES.
® HEAVY RAINFALL EVENTS LEAD TO FLOODING AND LANDSLIDES.

® PROLONGED DROUGHTS IMPACT AGRICULTURE, WATER SUPPLIES, AND ECOSYSTEMS.

MELTING ICE AND RISING SEA LEVELS

THE WARMING CLIMATE CAUSES POLAR ICE SHEETS AND GLACIERS TO MELT:
1. GREENLAND AND ANTARCTIC ICE SHEETS ARE LOSING MASS AT ACCELERATING RATES.
2. GLACIAL RETREAT IS WIDESPREAD ACROSS MOUNTAIN RANGES WORLDW IDE.

3. SEA LEVELS ARE RISING AT AN AVERAGE RATE OF ABOUT 3.3 MILLIMETERS PER YEAR, THREATENING COASTAL
COMMUNITIES.

DisrupPTION oF OceAN CURRENTS AND MARINE ECOSYSTEMS

THE WARMING OF OCEANS IMPACTS THEIR CIRCULATION PATTERNS:
e ALTERED THERMOHALINE CIRCULATION AFFECTS CLIMATE REGULATION AND NUTRIENT DISTRIBUTION.
o OCEAN ACIDIFICATION, CAUSED BY INCREASED CO2 ABSORPTION, HARMS MARINE LIFE SUCH AS CORALS AND SHELLFISH.

® | 0SS OF MARINE BIODIVERSITY AND DISRUPTION OF FISHERIES ARE DIRECT CONSEQUENCES.



ReGIONAL CLIMATE CHANGES AND THEIR EFFECTS

IMPACT ON DIFFERENT CONTINENTS AND REGIONS

GLOBAL WARMING DOES NOT AFFECT ALL REGIONS EQUALLY. SOME AREAS ARE EXPERIENCING MORE PRONOUNCED CHANGES:
e ARCTIC AND SUB-ARCTIC: RAPID ICE MELT, PERMAFROST THAWING, AND HABITAT LOSS.
o SuB-SAHARAN AFRICA: INCREASED DROUGHTS AFFECTING AGRICULTURE AND WATER SECURITY.
¢ ASIA: FLOODING IN LOW-LYING DELTA REGIONS AND INTENSIFIED TYPHOONS.

o EUROPE: MORE FREQUENT HEATWAVES AND UNPREDICTABLE WEATHER PATTERNS.

EFFECTS ON AGRICULTURE AND FOOD SECURITY

ALTERED CLIMATE PATTERNS DIRECTLY IMPACT CROP YIELDS:
o CHANGES IN RAINFALL AND TEMPERATURE CAN REDUCE PRODUCTIVITY OF STAPLE CROPS LIKE WHEAT, RICE, AND MAIZE.
® |NCREASED PEST AND DISEASE PREVALENCE DUE TO WARMER CONDITIONS.

® FOOD SHORTAGES AND RISING PRICES, ESPECIALLY IN VULNERABLE REGIONS.

THe FUTURE oF EARTH's CLIMATE UNDER CONTINUED W ARMING

ProjecTeD CLIMATE SCENARIOS

CLIMATE MODELS PREDICT THAT IF GREENHOUSE GAS EMISSIONS CONTINUE UNABATED:
o GLOBAL TEMPERATURES COULD RISE BY 1.5°C 10 4.5°C BY THE END OF THE 2 1ST CENTURY.
® EXTREME WEATHER EVENTS WILL BECOME MORE FREQUENT AND SEVERE.

® SEA LEVELS WILL CONTINUE TO RISE, THREATENING COASTAL CITIES AND ISLAND NATIONS.

PoTenTIAL FEeDBACK LOOPS

CERTAIN PROCESSES COULD ACCELERATE CLIMATE CHANGE:
® PERMAFROST THAW RELEASING LARGE AMOUNTS OF METHANE, A POTENT GREENHOUSE GAS.

® REDUCED ALBEDO EFFECT FROM MELTING ICE LEADING TO MORE HEAT ABSORPTION.



MITIGATION AND ADAPTATION STRATEGIES

MITIGATION EFFORTS

REDUCING GREENHOUSE GAS EMISSIONS IS CRUCIAL:
® TRANSITIONING TO RENEW ABLE ENERGY SOURCES SUCH AS WIND, SOLAR, AND HYDROELECTRIC POWER.
® ENHANCING ENERGY EFFICIENCY IN BUILDINGS, TRANSPORTATION, AND INDUSTRY.
® |MPLEMENTING REFORESTATION AND AFFORESTATION PROJECTS.

® PROMOTING SUSTAINABLE AGRICULTURE AND LAND USE PRACTICES.

ADAPTATION MEASURES

PREPARING COMMUNITIES TO COPE WITH CHANGING CLIMATES INVOLVES:
® BUILDING RESILIENT INFRASTRUCTURE TO WITHSTAND EXTREME WEATHER EVENTS.
o DEVELOPING EARLY WARNING SYSTEMS FOR NATURAL DISASTERS.
® |MPLEMENTING WATER CONSERVATION AND MANAGEMENT STRATEGIES.

® PROTECTING AND RESTORING NATURAL ECOSYSTEMS THAT ACT AS BUFFERS AGAINST CLIMATE IMPACTS.

THE IMPORTANCE OF GLOBAL ACTION

ADDRESSING THE MULTIFACETED IMPACTS OF GLOBAL WARMING REQUIRES INTERNATIONAL COOPERATION:
1. ADHERENCE TO AGREEMENTS LIKE THE PARIS CLIMATE ACCORD.
2. INVESTMENT IN CLEAN ENERGY RESEARCH AND DEVELOPMENT.
3. PoLICY MEASURES TO REDUCE EMISSIONS AND PROMOTE SUSTAINABILITY.

4. PUBLIC AWARENESS CAMPAIGNS TO FOSTER BEHAVIORAL CHANGES.

INDIVIDUAL CONTRIBUTIONS

EVERY INDIVIDUAL CAN CONTRIBUTE TO COMBATING CLIMATE CHANGE:
® REDUCING ENERGY CONSUMPTION AND WASTE.
® SUPPORTING RENEW ABLE ENERGY INITIATIVES.

® USING SUSTAINABLE TRANSPORTATION OPTIONS LIKE BIKING, WALKING, OR PUBLIC TRANSIT.



® ADVOCATING FOR CLIMATE-FRIENDLY POLICIES.

CONCLUSION

GLOBAL WARMING HAS UNDENIABLY BEEN CAUSING A SET OF PROFOUND CHANGES TO EARTH'S CLIMATE AND LONG-TERM
WEATHER PATTERNS. FROM RISING TEMPERATURES AND MELTING ICE TO SHIFTING PRECIPITATION REGIMES AND MORE FREQUENT
EXTREME WEATHER EVENTS, THE IMPACTS ARE WIDESPREAD AND THREATEN THE STABILITY OF ECOSYSTEMS AND HUMAN
SOCIETIES ALIKE. WHILE THE CHALLENGE IS IMMENSE, CONCERTED EFFORTS IN MITIGATION, ADAPTATION, AND POLICY-MAKING CAN
HELP SLOW DOWN THE PROGRESSION OF CLIMATE CHANGE AND SAFEGUARD THE PLANET FOR FUTURE GENERATIONS. RECOGNIZING
THE URGENCY AND ACTING COLLECTIVELY IS VITAL TO ADDRESS THIS GLOBAL CRISIS EFFECTIVELY.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS GLOBAL WARMING AND HOW DOES IT AFFECT EARTH'S CLIMATE?

GLOBAL WARMING REFERS TO THE LONG-TERM INCREASE IN EARTH'S AVERAGE SURFACE TEMPERATURE CAUSED PRIMARILY BY THE
ACCUMULATION OF GREENHOUSE GASES IN THE ATMOSPHERE. THIS LEADS TO CHANGES IN CLIMATE PATTERNS, INCLUDING MORE
FREQUENT HEATWAVES, ALTERED PRECIPITATION, AND SHIFTING WEATHER SYSTEMS.

How HAS GLOBAL WARMING CONTRIBUTED TO MORE EXTREME WEATHER EVENTS?

GLOBAL WARMING INTENSIFIES THE EARTH'S ENERGY BALANCE, RESULTING IN MORE EXTREME WEATHER EVENTS SUCH AS
HURRICANES, HEAVY RAINFALL, DROUGHTS, AND HEATWAVES BY DISRUPTING ESTABLISHED WEATHER PATTERNS AND INCREASING
THE ATMOSPHERE'S CAPACITY TO HOLD MOISTURE.

\W/HAT LONG-TERM CHANGES ARE OBSERVED IN GLOBAL CLIMATE PATTERNS DUE TO
W ARMING?

LONG-TERM CHANGES INCLUDE RISING SEA LEVELS, MELTING GLACIERS AND ICE CAPS, SHIFTS IN OCEAN CURRENTS, ALTERED
MONSOON PATTERNS, AND CHANGES IN THE DISTRIBUTION OF ECOSYSTEMS AND WILDLIFE HABITATS.

\WHY ARE POLAR REGIONS EXPERIENCING MORE RAPID CLIMATE CHANGES?

POLAR REGIONS ARE WARMING FASTER DUE TO FEEDBACK MECHANISMS LIKE ICE-ALBEDO EFFECT, WHERE MELTING ICE REDUCES
SURFACE REFLECTIVITY, ABSORBING MORE HEAT, AND AMPLIFYING W ARMING IN THESE AREAS.

How DOES GLOBAL WARMING IMPACT SEA LEVELS AND COASTAL COMMUNITIES?

MELTING ICE AND THE THERMAL EXPANSION OF SEAWATER CAUSE SEA LEVELS TO RISE, THREATENING COASTAL CITIES WITH
FLOODING, EROSION, AND INCREASED VULNERABILITY TO STORM SURGES AND EXTREME WEATHER EVENTS.

\W/HAT ROLE DO HUMAN ACTIVITIES PLAY IN DRIVING CLIMATE CHANGE?

HUMAN ACTIVITIES SUCH AS BURNING FOSSIL FUELS, DEFORESTATION, AND INDUSTRIAL PROCESSES RELEASE LARGE AMOUNTS OF
GREENHOUSE GASES, PRIMARILY CARBON DIOXIDE, INTO THE ATMOSPHERE, ACCELERATING GLOBAL WARMING AND CLIMATE
CHANGE.



ARE THERE ANY NATURAL FACTORS THAT INFLUENCE EARTH'S CLIMATE CHANGES
ALONGSIDE GLOBAL WARMING?

YES, NATURAL FACTORS LIKE VOLCANIC ERUPTIONS, SOLAR RADIATION VARIATIONS, AND OCEANIC CYCLES (E.G., EL NI O AND
LA NI A) ALSO INFLUENCE CLIMATE PATTERNS, BUT RECENT RAPID CHANGES ARE PRIMARILY DRIVEN BY HUMAN-INDUCED GLOBAL
W ARMING.

\WHAT ARE THE POTENTIAL FUTURE IMPACTS IF GLOBAL WARMING CONTINUES
UNCHECKED?

IF GLOBAL WARMING PERSISTS, WE CAN EXPECT MORE SEVERE WEATHER EVENTS, WIDESPREAD ECOLOGICAL DISRUPTIONS, LOSS
OF BIODIVERSITY, INCREASED HEALTH RISKS, AND SIGNIFICANT SOCIO-ECONOMIC CHALLENGES DUE TO CLIMATE-RELATED
DAMAGES.

\WHAT ACTIONS CAN BE TAKEN TO MITIGATE THE EFFECTS OF GLOBAL WARMING ON
EARTH'S CLIMATE?

MITIGATION STRATEGIES INCLUDE REDUCING GREENHOUSE GAS EMISSIONS THROUGH RENEW ABLE ENERGY ADOPTION, IMPROVING
ENERGY EFFICIENCY, REFORESTATION, POLICY CHANGES, AND PROMOTING SUSTAINABLE PRACTICES TO LIMIT FURTHER CLIMATE
CHANGE AND ADAPT TO EXISTING IMPACTS.

ADDITIONAL RESOURCES

GLOBAL WARMING HAS BEEN CAUSING A SET OF CHANGES TO THE EARTH'S CLIMATE, OR LONG-TERM WEATHER PATTERNS,
RESULTING IN PROFOUND AND FAR-REACHING IMPACTS ON THE PLANET’S NATURAL SYSTEMS, HUMAN SOCIETIES, AND ECONOMIES.
AS THE SCIENTIFIC CONSENSUS CONFIRMS, THE RISE IN GREENHOUSE GAS CONCENTRATIONS—PARTICULARLY CARBON DIOXIDE
(Coz)_DUE TO HUMAN ACTIVITIES LIKE BURNING FOSSIL FUELS, DEFORESTATION, AND INDUSTRIAL PROCESSES IS THE PRIMARY
DRIVER BEHIND THESE CLIMATE SHIFTS. UNDERSTANDING HOW GLOBAL WARMING INFLUENCES LONG-TERM WEATHER PATTERNS IS
CRUCIAL FOR DEVELOPING EFFECTIVE MITIGATION AND ADAPTATION STRATEGIES.

INTRODUCTION TO GLOBAL W ARMING AND CLIMATE CHANGE

GLOBAL WARMING REFERS TO THE LONG-TERM INCREASE IN EARTH'S AVERAGE SURFACE TEMPERATURE. THIS PHENOMENON IS A
KEY ASPECT OF BROADER CLIMATE CHANGE, WHICH ENCOMPASSES VARIOUS ALTERATIONS IN CLIMATE PATTERNS BEYOND MERE
TEMPERATURE RISE. WHILE WEATHER REFERS TO SHORT-TERM ATMOSPHERIC CONDITIONS, CLIMATE DENOTES THE LONG~-TERM
AVERAGE OF WEATHER PATTERNS OVER DECADES OR CENTURIES.

OVER THE PAST CENTURY, GLOBAL TEMPERATURES HAVE RISEN MARKEDLY, WITH THE LAST FEW DECADES EXPERIENCING THE

WARMEST YEARS ON RECORD. THIS WARMING HAS NOT ONLY MADE SUMMERS HOTTER AND WINTERS MILDER BUT HAS ALSO
TRIGGERED A CASCADE OF CHANGES IN WEATHER PATTERNS \WORLDWIDE.

How GLoBAL W ARMING ALTERS LONG-TERM CLIMATE PATTERNS
THe RoLE oF GREENHOUSE GASES

GREENHOUSE GASES TRAP HEAT IN THE EARTH'S ATMOSPHERE, CREATING A NATURAL GREENHOUSE EFFECT THAT KEEPS THE
PLANET HABITABLE. HOWEVER, HUMAN ACTIVITIES HAVE INTENSIFIED THIS EFFECT, LEADING TO:

- INCREASED ATMOSPHERIC CO,, LEVELS
- ENHANCED GREENHOUSE EFFECT
- GLOBAL TEMPERATURE RISE



THE LiNnk BETWEEN TEMPERATURE RISE AND CLIMATE PATTERNS

AS GLOBAL TEMPERATURES INCREASE, THEY INFLUENCE THE DYNAMICS OF ATMOSPHERIC CIRCULATION, OCEAN CURRENTS, AND
OTHER CLIMATE SYSTEMS. THESE CHANGES MANIFEST AS ALTERATIONS IN PHENOMENA SUCH AS:

- PRECIPITATION PATTERNS
- STORM FREQUENCY AND INTENSITY

- SEA LEVEL RISE
- ARCTIC AND ANTARCTIC ICE MELT

MaJor CHANGES IN EARTH'S CLIMATE DRIVEN BY GLOBAL W ARMING

1. CHANGES IN TEMPERATURE EXTREMES

GLOBAL WARMING HAS LED TO MORE FREQUENT AND SEVERE TEMPERATURE EXTREMES, INCLUDING:

- HEATWAVES: LONGER, HOTTER, AND MORE INTENSE HEATWAVES ACROSS CONTINENTS.

- CoLD SPELLS: PARADOXICALLY, SOME REGIONS EXPERIENCE COLDER SPELLS DUE TO SHIFTING JET STREAMS.
- DIURNAL TEMPERATURE RANGE: GREATER DIFFERENCES BETWEEN DAY TIME HIGHS AND NIGHT TIME LOWS.
2. ALTERATIONS IN PRECIPITATION PATTERNS

CLIMATE CHANGE DISRUPTS THE DISTRIBUTION AND INTENSITY OF RAINFALL, LEADING TO:

- INCREASED DROUGHTS: PARTICULARLY IN SUBTROPICAL REGIONS.

- ENHANCED HEAVY RAINFALL EVENTS: CAUSING FLOODING IN TEMPERATE AND TROPICAL ZONES.

- CHANGES IN MONSOON PATTERNS: AFFECTING BILLIONS OF PEOPLE DEPENDENT ON MONSOON RAINS.

3. RIsING SEA LEVELS

MELTING ICE SHEETS AND GLACIERS, ALONG WITH THERMAL EXPANSION OF SEAWATER, CAUSE SEA LEVELS TO RISE, RESULTING
IN:

- COASTAL EROSION

- FLOODING OF LOW-LYING AREAS

- LoSS OF HABITAT FOR HUMANS AND WILDLIFE

4. INTENSIFICATION OF EXTREME WEATHER EVENTS

GLOBAL WARMING IS LINKED TO INCREASED FREQUENCY AND SEVERITY OF:
- HURRICANES AND CYCLONES

- TORNADOES

- STORM SURGES

5. MELTING ICE AND GLACIAL RETREAT

THE ARCTIC AND ANTARCTIC ICE SHEETS ARE SHRINKING, LEADING TO:
- LOSS OF HABITAT FOR POLAR SPECIES

- DISRUPTION OF OCEANIC CIRCULATION PATTERNS
- FURTHER CONTRIBUTION TO SEA LEVEL RISE

How CLIMATE PATTERNS ARE CHANGING: A CLOSER Look



SHIFTS IN THE JET STREAM

THE JET STREAM, A HIGH-ALTITUDE WIND CURRENT, INFLUENCES WEATHER PATTERNS ACROSS THE NORTHERN HEMISPHERE.
\X/ ARMING ARCTIC TEMPERATURES WEAKEN THE TEMPERATURE GRADIENT BETWEEN THE ARCTIC AND THE MID-LATITUDES,
CAUSING THE JET STREAM TO:

- BECOME MORE MEANDERING

- LEAD TO PROLONGED WEATHER CONDITIONS

- CONTRIBUTE TO EXTREME COLD SPELLS OR HEATWAVES

CHANGES IN OceAN CURRENTS

GLOBAL WARMING AFFECTS OCEAN CURRENTS SUCH AS THE GULF STREAM, WHICH REGULATE CLIMATE IN EUROPE AND NORTH
AMERICA. DISRUPTIONS HERE CAN CAUSE:

- COOLER OR WARMER REGIONAL CLIMATES
- CHANGES IN MARINE ECOSYSTEMS
- ALTERED PATTERNS OF OCEANIC HEAT DISTRIBUTION

MODIFICATION OF THE HyDroLoGICAL CYCLE

THE HYDROLOGICAL CYCLE, RESPONSIBLE FOR WATER MOVEMENT THROUGH EVAPORATION, CONDENSATION, AND PRECIPITATION,
IS BEING INTENSIFIED BY WARMING TEMPERATURES, LEADING TO:

- MORE INTENSE STORMS AND RAINFALL EVENTS

- ACCELERATED EVAPORATION AND DRYING OF SOIL
- CHANGES IN GROUNDWATER RECHARGE

RecloNAaL IMPACTS ofF CLIMATE CHANGE

NORTH AMERICA

- INCREASED FREQUENCY OF WILDFIRES

- MORE INTENSE HURRICANES ALONG THE ATLANTIC COAST

- RISING TEMPERATURES AND CHANGING PRECIPITATION PATTERNS
EuroPE

- WETTER WINTERS AND DRIER SUMMERS

- INCREASED FLOOD RISKS

- HEATWAVES AFFECTING HEALTH AND AGRICULTURE

AsSIA

- MONSOON VARIABILITY LEADING TO FLOODS AND DROUGHTS
- MELTING HIMALAYAN GLACIERS THREATENING WATER SUPPLY
- URBAN HEAT ISLANDS INTENSIFYING TEMPERATURE RISE
AFRICA

- INCREASED DESERTIFICATION

- REDUCED RAINFALL IMPACTING AGRICULTURE

- RISING TEMPERATURES IMPACTING HEALTH AND LIVELIHOODS

SMALL IsLAND NATIONS

- THREATENED BY RISING SEA LEVELS



- LOSS OF LAND AND FRESHWATER RESOURCES
- INCREASED VULNERABILITY TO STORMS

THE FEEDBACK LOOPS AND TIPPING POINTS

FEEDBACK MECHANISMS

CERTAIN PROCESSES AMPLIFY CLIMATE CHANGE, CREATING FEEDBACK LOOPS SUCH AS:

- |CE-ALBEDO FEEDBACK: MELTING ICE REDUCES SURFACE REFLECTIVITY, LEADING TO MORE ABSORPTION OF HEAT.
- W ATER VAPOR FEEDBACK: W/ ARMER AIR HOLDS MORE MOISTURE, INTENSIFYING GREENHOUSE EFFECTS.

- PERMAFROST MELTING: RELEASES METHANE, A POTENT GREENHOUSE GAS, FURTHER ACCELERATING W ARMING.
TiPPING POINTS

SOME CLIMATE THRESHOLDS COULD TRIGGER IRREVERSIBLE CHANGES, INCLUDING:

- COLLAPSE OF THE WEST ANTARCTIC ICE SHEET

- AMAZON RAINFOREST DIEBACK
- DISRUPTION OF THE ATLANTIC MerIDIONAL OVERTURNING CircuLATION (AMOC)

SCIENTIFIC EVIDENCE SUPPORTING CLIMATE-RELATED CHANGES
SATELLITE DATA AND CLIMATE MODELS

- MONITORING OF ATMOSPHERIC AND OCEANIC TEMPERATURES
- TRACKING ICE SHEET MASS BALANCE

- PREDICTIVE MODELING OF FUTURE CLIMATE SCENARIOS

PALEOCLIMATE RECORDS

- Ice CORES, TREE RINGS, AND SEDIMENT LAYERS REVEAL HISTORICAL CLIMATE VARIABILITY
- COMPARING PAST CLIMATE SHIFTS TO CURRENT TRENDS

OBSERVED TRENDS

- CONSISTENT GLOBAL TEMPERATURE INCREASE SINCE THE LATE 19TH CENTURY
- CORRELATION BETWEEN GREENHOUSE GAS CONCENTRATIONS AND CLIMATE INDICATORS

IMPLICATIONS FOR HUMANITY AND ECOSYSTEMS

HUMAN HEALTH AND SOCIOECONOMIC EFFECTS

- INCREASED HEAT-RELATED ILLNESSES

- FOOD INSECURITY DUE TO CROP FAILURES

- DISPLACEMENT FROM RISING SEAS AND EXTREME WEATHER
IMPACT ON BIODIVERSITY

- Loss OF HABITAT AND SPECIES EXTINCTION

- DISRUPTION OF MIGRATION AND BREEDING PATTERNS
- ECOSYSTEM COLLAPSE IN VULNERABLE REGIONS



EconomMic CONSEQUENCES

- DAMAGE TO INFRASTRUCTURE
- INCREASED COSTS OF DISASTER RESPONSE
- SHIFTS IN AGRICULTURE AND RESOURCE AVAILABILITY

MITIGATION AND ADAPTATION STRATEGIES
RebUCING GREENHOUSE GAS EMISSIONS

- TRANSITIONING TO RENEW ABLE ENERGY SOURCES
- ENHANCING ENERGY EFFICIENCY
- PROTECTING AND RESTORING FORESTS

BuiLDING CLIMATE RESILIENCE

- DEVELOPING CLIMATE-RESILIENT INFRASTRUCTURE
- IMPLEMENTING SUSTAINABLE WATER MANAGEMENT
- PROMOTING BIODIVERSITY AND ECOSYSTEM SERVICES

PoLicy AND GLoBAL COOPERATION

- INTERNATIONAL AGREEMENTS LIKE THE PARIS AGREEMENT
- NATIONAL POLICIES TARGETING EMISSION REDUCTIONS
- COMMUNITY-LED ADAPTATION INITIATIVES

CoNcLusIoN: THE URGENCY oF ADDRESSING CLIMATE CHANGE

GLOBAL WARMING HAS BEEN CAUSING A SET OF CHANGES TO THE EARTH'S CLIMATE, OR LONG-TERM WEATHER PATTERNS, WITH
OBSERVABLE AND PROJECTED IMPACTS THAT THREATEN THE STABILITY OF ECOSYSTEMS AND HUMAN SOCIETIES ALIKE. THE
COMPLEX INTERPLAY OF ATMOSPHERIC, OCEANIC, AND TERRESTRIAL SYSTEMS MEANS THAT THE CHANGES WE OBSERVE TODAY
ARE INTERCONNECTED AND OFTEN SELF-REINFORCING. RECOGNIZING THESE PATTERNS AND UNDERSTANDING THEIR UNDERLYING
CAUSES IS ESSENTIAL FOR INFORMING POLICY, FOSTERING INNOVATION, AND MOBILIZING COLLECTIVE ACTION TO MITIGATE
FURTHER DAMAGE AND ADAPT TO THE CHANGES ALREADY UNDERWAY. THE WINDOW FOR EFFECTIVE INTERVENTION IS
NARROWING, MAKING IT IMPERATIVE FOR GOVERNMENTS, BUSINESSES, COMMUNITIES, AND INDIVIDUALS TO WORK TOGETHER TO
ADDRESS THE ROOT CAUSES OF CLIMATE CHANGE AND SAFEGUARD THE PLANET’S FUTURE.

Global Warming Has Been Causing A Set Of Changes To The
Earth S Climate Or Long Term Weather Patterns

Global Warming Has Been Causing A Set Of Changes To The Earth S Climate Or Long Term Weather
Patterns
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