CLIMATE CHANGE IMPACT ON WILDLIFE

THe PRoFoOUND CLIMATE CHANGE IMPACT ON W ILDLIFE: A
CoMPREHENSIVE OVERVIEW

CLIMATE CHANGE IMPACT ON WILDLIFE IS A MULTIFACETED AND INCREASINGLY URGENT GLOBAL CONCERN, THREATENING
BIODIVERSITY ON AN UNPRECEDENTED SCALE. AS EARTH'S CLIMATE SHIFTS DUE TO RISING GREENHOUSE GAS EMISSIONS,
ECOSYSTEMS ARE UNDERGOING RAPID TRANSFORMATIONS, FORCING COUNTLESS SPECIES TO ADAPT, RELOCATE, OR FACE
EXTINCTION. THIS ARTICLE DELVES INTO THE INTRICATE WAYS IN WHICH A CHANGING CLIMATE AFFECTS ANIMALS, PLANTS, AND
ENTIRE ECOLOGICAL COMMUNITIES, EXPLORING THE DIRECT AND INDIRECT CONSEQUENCES THAT ARE RESHAPING OUR PLANET'S
NATURAL HERITAGE. WE WILL EXAMINE HOW ALTERED TEMPERATURES, PRECIPITATION PATTERNS, SEA-LEVEL RISE, AND EXTREME
WEATHER EVENTS ARE DISRUPTING HABITATS, FOOD WEBS, AND LIFE CYCLES, ULTIMATELY JEOPARDIZING THE DELICATE BALANCE
OF LIFE ON EARTH.
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UNDERSTANDING THE DRIVERS OF CLIMATE CHANGE

THE PRIMARY DRIVER OF CONTEMPORARY CLIMATE CHANGE IS THE ANTHROPOGENIC INCREASE IN ATMOSPHERIC CONCENTRATIONS
OF GREENHOUSE GASES, PREDOMINANTLY CARBON DIOXIDE (CO2), METHANE (CH4), AND NITROUS OXIDE (N20). THESE GASES
TRAP HEAT FROM THE SUN, LEADING TO A GRADUAL WARMING OF THE PLANET'S SURFACE AND ATMOSPHERE. THE BURNING OF
FOSSIL FUELS FOR ENERGY, DEFORESTATION, INDUSTRIAL PROCESSES, AND AGRICULTURAL PRACTICES ARE THE PRINCIPAL
SOURCES OF THESE EMISSIONS. THIS GLOBAL WARMING PHENOMENON IS NOT A UNIFORM PROCESS; IT MANIFESTS DIFFERENTLY
ACROSS REGIONS, LEADING TO A COMPLEX WEB OF ENVIRONMENTAL ALTERATIONS THAT PROFOUNDLY IMPACT WILDLIFE.

BEYOND TEMPERATURE INCREASES, CLIMATE CHANGE ALSO INFLUENCES OTHER CRITICAL CLIMATIC VARIABLES. CHANGES IN
ATMOSPHERIC CIRCULATION PATTERNS CAN LEAD TO SHIFTS IN PRECIPITATION REGIMES, RESULTING IN MORE FREQUENT AND
INTENSE DROUGHTS IN SOME AREAS AND EXCESSIVE RAINFALL AND FLOODING IN OTHERS. THE OCEANS, WHICH ABSORB A
SIGNIFICANT PORTION OF THE EXCESS HEAT AND COQ, ARE EXPERIENCING RISING TEMPERATURES AND ACIDIFICATION, POSING
SEVERE THREATS TO MARINE ECOSYSTEMS. THESE INTERCONNECTED CHANGES CREATE A CASCADE OF EFFECTS THAT RIPPLE
THROUGH NATURAL ENVIRONMENTS, CHALLENGING THE SURVIVAL OF COUNTLESS SPECIES.

DIrRecT IMPACTS ON W ILDLIFE

THE DIRECT IMPACTS OF CLIMATE CHANGE ON WILDLIFE ARE DIVERSE AND OFTEN DEVASTATING, STEMMING FROM ALTERATIONS IN
THE PHYSICAL ENVIRONMENT THAT SPECIES HAVE EVOLVED TO DEPEND UPON. THESE CHANGES CAN DIRECTLY AFFECT WHERE
ANIMALS CAN LIVE, WHAT THEY CAN EAT, AND THEIR ABILITY TO REPRODUCE AND THRIVE.

TEMPERATURE SHIFTS AND HABITAT Loss

RISING GLOBAL TEMPERATURES ARE PERHAPS THE MOST WELL-KNOWN CONSEQUENCE OF CLIMATE CHANGE, AND THEIR IMPACT ON
WILDLIFE IS PROFOUND. AS AVERAGE TEMPERATURES CLIMB, HABITATS THAT WERE ONCE SUITABLE FOR CERTAIN SPECIES CAN
BECOME UNINHABITABLE. MANY ANIMALS HAVE NARROW TEMPERATURE TOLERANCES, AND EVEN SLIGHT INCREASES CAN PUSH
THEM BEYOND THEIR PHYSIOLOGICAL LIMITS. THIS FORCES THEM TO MIGRATE TO COOLER REGIONS, OFTEN AT HIGHER ALTITUDES



OR LATITUDES, IF SUITABLE HABITATS EXIST AND IF THEY ARE CAPABLE OF MAKING THE JOURNEY. FOR SPECIES THAT ARE
IMMOBILE OR HAVE LIMITED DISPERSAL ABILITIES, SUCH AS MANY PLANTS, INSECTS, AND AMPHIBIANS, TEMPERATURE SHIFTS CAN
LEAD TO LOCALIZED EXTINCTIONS.

HABITAT LOSS IS INTRINSICALLY LINKED TO TEMPERATURE CHANGES. FOR INSTANCE, THE MELTING OF GLACIERS AND SEA ICE
DIRECTLY IMPACTS SPECIES THAT RELY ON THESE ENVIRONMENTS FOR SURVIVAL, SUCH AS POLAR BEARS AND SEALS. IN
MOUNTAINOUS REGIONS, SPECIES ARE FORCED TO MOVE UPSLOPE, EVENTUALLY RUNNING OUT OF HABITAT AS THEY REACH THE
SUMMIT. SIMILARLY, IN TEMPERATE ZONES, THE NORTHWARD SHIFT OF SUITABLE CLIMATE ZONES CAN FRAGMENT EXISTING
HABITATS AND CREATE BARRIERS TO MIGRATION, FURTHER EXACERBATING HABITAT LOSS.

ALTERED PRECIPITATION PATTERNS AND W ATER SCARCITY

CHANGES IN PRECIPITATION PATTERNS, INCLUDING SHIFTS IN THE TIMING, INTENSITY, AND AMOUNT OF RAINFALL, HAVE
SIGNIFICANT CONSEQUENCES FOR WILDLIFE. MANY SPECIES ARE HIGHLY DEPENDENT ON SPECIFIC WATER AVAILABILITY FOR
DRINKING, BREEDING, AND MAINTAINING THEIR HABITATS. INCREASED FREQUENCY AND DURATION OF DROUGHTS CAN LEAD TO
\WIDESPREAD WATER SCARCITY, IMPACTING AMPHIBIAN BREEDING PONDS, DRYING UP RIVERS AND LAKES, AND STRESSING
VEGETATION, WHICH FORMS THE BASE OF MANY FOOD WEBS. THIS CAN LEAD TO INCREASED MORTALITY DUE TO DEHYDRATION
AND STARVATION.

CONVERSELY, SOME REGIONS ARE EXPERIENCING INCREASED INTENSE RAINFALL EVENTS AND FLOODING. W/HILE SEEMINGLY
COUNTERINTUITIVE, EXCESSIVE WATER CAN ALSO BE DETRIMENTAL. FLooDS CAN DESTROY NESTS, DROWN YOUNG ANIMALS,
DISPLACE TERRESTRIAL SPECIES, AND ALTER SOIL CONDITIONS, IMPACTING PLANT LIFE. THE UNPREDICTABILITY AND VARIABILITY
OF PRECIPITATION PATTERNS MAKE IT CHALLENGING FOR WILDLIFE TO ADAPT TO THE ALTERED HYDROLOGICAL CYCLES UPON
WHICH THEIR SURVIV AL DEPENDS.

ExTREME WEATHER EVENTS AND THEIR DEVASTATING CONSEQUENCES

CLIMATE CHANGE IS LINKED TO AN INCREASE IN THE FREQUENCY AND INTENSITY OF EXTREME WEATHER EVENTS. THESE INCLUDE
HEATWAVES, WILDFIRES, HURRICANES, FLOODS, AND DROUGHTS. SUCH EVENTS CAN CAUSE WIDESPREAD MORTALITY AND
HABITAT DESTRUCTION IN A VERY SHORT PERIOD. FOR EXAMPLE, INTENSE HEATWAVES CAN LEAD TO MASS DIE-OFFS OF BIRDS
AND BATS DUE TO HEAT STRESS AND DEHYDRATION. \X/ILDFIRES/ OFTEN EXACERBATED BY DROUGHT AND HIGH TEMPERATURES,
CAN INCINERATE VAST TRACTS OF FOREST AND GRASSLAND, DESTROYING HABITATS AND KILLING OR DISPLACING COUNTLESS
ANIMALS.

THE AFTERMATH OF EXTREME WEATHER EVENTS CAN ALSO BE CHALLENGING. DAMAGED INFRASTRUCTURE, POLLUTED WATER
SOURCES, AND ALTERED LANDSCAPES CAN MAKE RECOVERY DIFFICULT FOR SURVIVING WILDLIFE. THE LONG-TERM ECOLOGICAL
CONSEQUENCES OF THESE EVENTS, SUCH AS THE LOSS OF KEY PLANT SPECIES OR THE DISRUPTION OF SEED DISPERSAL, CAN
PERSIST FOR YEARS, HINDERING THE ABILITY OF ECOSYSTEMS TO BOUNCE BACK AND SUPPORT DIVERSE WILDLIFE POPULATIONS.

OceAN ACIDIFICATION AND MARINE LIFE

THE ABSORPTION OF EXCESS CARBON DIOXIDE BY THE OCEANS LEADS TO A DECREASE IN SEAWATER PH, A PROCESS KNOWN AS
OCEAN ACIDIFICATION. THIS CHEMICAL CHANGE HAS PROFOUND IMPLICATIONS FOR MARINE ORGANISMS, PARTICULARLY THOSE
WITH CALCIUM CARBONATE SHELLS OR SKELETONS. AS THE OCEAN BECOMES MORE ACIDIC, IT BECOMES HARDER FOR THESE
ORGANISMS TO FORM AND MAINTAIN THEIR STRUCTURES. THIS DIRECTLY IMPACTS SHELLFISH, CORALS, PLANKTON, AND MANY
OTHER SPECIES AT THE BASE OF THE MARINE FOOD WEB.

THE CONSEQUENCES OF OCEAN ACIDIFICATION EXTEND TO LARGER MARINE ANIMALS AS WELL. FOR EXAMPLE, THE HEALTH OF
CORAL REEFS, WHICH ARE VITAL NURSERIES FOR A VAST ARRAY OF FISH SPECIES, IS THREATENED BY BOTH WARMING W ATERS
(LEADING TO CORAL BLEACHING) AND ACIDIFICATION. DISRUPTIONS AT THE BASE OF THE FOOD WEB CAN HAVE CASCADING



EFFECTS, IMPACTING POPULATIONS OF FISH, MARINE MAMMALS, AND SEABIRDS THAT DEPEND ON THESE RESOURCES FOR
SUSTENANCE. THE INTRICATE BALANCE OF MARINE ECOSYSTEMS IS THEREFORE HIGHLY VULNERABLE TO THESE CHEMICAL SHIFTS.

SeA-LeVEL Rise AND CoASTAL HABITATS

GLOBAL WARMING IS CAUSING SEA LEVELS TO RISE THROUGH THERMAL EXPANSION OF WATER AND THE MELTING OF GLACIERS
AND ICE SHEETS. THIS POSES A SIGNIFICANT THREAT TO COASTAL ECOSYSTEMS AND THE WILDLIFE THAT INHABITS THEM.
CoASTAL WETLANDS, SALT MARSHES, AND MANGROVE FORESTS ARE VITAL HABITATS FOR NUMEROUS SPECIES, PROVIDING
NURSERY GROUNDS FOR FISH, PROTECTION FROM STORMS, AND IMPORTANT FEEDING AND ROOSTING SITES FOR BIRDS. As SEA
LEVELS RISE, THESE HABITATS CAN BE INUNDATED AND ERODED, LEADING TO A LOSS OF CRITICAL SPACE AND RESOURCES FOR
\WILDLIFE.

MANY COASTAL SPECIES, INCLUDING SEA TURTLES THAT NEST ON BEACHES AND SHOREBIRDS THAT RELY ON INTERTIDAL ZONES,
FACE DIRECT CHALLENGES FROM SEA-LEVEL RISE. NESTING SITES CAN BE WASHED AWAY BY HIGHER TIDES AND STORM SURGES,
AND FORAGING AREAS CAN BE REDUCED OR ELIMINATED. THE DISPLACEMENT OF COASTAL WILDLIFE CAN LEAD TO INCREASED
COMPETITION FOR LIMITED RESOURCES AND GREATER VULNERABILITY TO PREDATION AND OTHER THREATS.

INDIRECT IMPACTS ON W/ ILDLIFE

BEYOND THE DIRECT PHYSICAL ALTERATIONS OF THEIR ENVIRONMENTS, CLIMATE CHANGE TRIGGERS A COMPLEX ARRAY OF
INDIRECT IMPACTS THAT SIGNIFICANTLY AFFECT WILDLIFE POPULATIONS AND THEIR ECOLOGICAL INTERACTIONS.

DisruPTION OF FooD WEBS AND PREY AVAILABILITY

CLIMATE CHANGE FUNDAMENTALLY ALTERS THE AVAILABILITY OF FOOD RESOURCES FOR MANY SPECIES. CHANGES IN
TEMPERATURE, PRECIPITATION, AND THE TIMING OF SEASONS CAN AFFECT THE GROWTH AND REPRODUCTION OF PLANTS,
INSECTS, AND OTHER ORGANISMS THAT FORM THE BASE OF FOOD WEBS. For EXAMPLE, IF INSECT EMERGENCE DATES SHIFT DUE TO
W ARMER SPRINGS, INSECTIVOROUS BIRDS THAT RELY ON THESE INSECTS FOR FEEDING THEIR YOUNG MAY FIND THAT THEIR FOOD
SOURCE IS NO LONGER AVAILABLE WHEN THEY NEED IT MOST. THIS MISMATCH CAN LEAD TO REDUCED BREEDING SUCCESS AND
POPULATION DECLINES.

SIMILARLY, CHANGES IN OCEAN CURRENTS AND TEMPERATURES CAN AFFECT THE DISTRIBUTION AND ABUNDANCE OF FISH AND
PLANKTON, IMPACTING POPULATIONS OF MARINE PREDATORS SUCH AS WHALES, DOLPHINS, SEALS, AND SEABIRDS. THE
CASCADING EFFECTS OF DISRUPTIONS AT ANY LEVEL OF THE FOOD WEB CAN HAVE FAR-REACHING CONSEQUENCES FOR THE ENTIRE
ECOSYSTEM, LEADING TO IMBALANCES AND POPULATION DECLINES OF BOTH PREDATOR AND PREY SPECIES.

PHENOLOGICAL MISMATCHES

PHENOLOGY REFERS TO THE STUDY OF CYCLIC AND SEASONAL NATURAL PHENOMENA, ESPECIALLY IN RELATION TO CLIMATE, AND
THEIR TIMING IN RELATION TO BIOLOGICAL EVENTS SUCH AS THE MIGRATION, FLOWERING, AND BREEDING OF PLANTS AND
ANIMALS. CLIMATE CHANGE IS CAUSING SIGNIFICANT DISRUPTIONS IN THESE NATURAL TIMINGS. AS TEMPERATURES W ARM EARLIER
IN THE SPRING, MANY PLANT SPECIES BEGIN TO BUD AND FLOWER SOONER, AND INSECTS MAY EMERGE EARLIER FROM HIBERNATION.
HO\X/EVER/ THE TIMING OF MIGRATORY BIRDS RETURNING TO THEIR BREEDING GROUNDS, OR THE BREEDING CYCLES OF OTHER
ANIMALS, MAY NOT SHIFT AT THE SAME PACE.

THIS DESYNCHRONIZATION, KNOWN AS A PHENOLOGICAL MISMATCH, CAN HAVE SEVERE CONSEQUENCES. IF MIGRATORY BIRDS
ARRIVE AT THEIR BREEDING GROUNDS AFTER THE PEAK AVAILABILITY OF THEIR INSECT PREY, THEY MAY NOT BE ABLE TO GATHER



ENOUGH FOOD TO SUCCESSFULLY RAISE THEIR YOUNG. THIS CAN LEAD TO WIDESPREAD REPRODUCTIVE FAILURE AND
POPULATION DECLINES. THE DELICATE TIMING OF LIFE CYCLES, HONED OVER MILLENNIA THROUGH EVOLUTION, IS BEING UNRAVELED
BY RAPID CLIMATE CHANGE.

INCREASED SPREAD OF DISEASES AND PESTS

A WARMING CLIMATE CAN CREATE MORE FAVORABLE CONDITIONS FOR THE SPREAD OF DISEASES AND PESTS, IMPACTING WILDLIFE
HEALTH. \W ARMER TEMPERATURES CAN ALLOW DISEASE VECTORS, SUCH AS MOSQUITOES AND TICKS, TO EXPAND THEIR
GEOGRAPHIC RANGES AND REMAIN ACTIVE FOR LONGER PERIODS. THIS CAN EXPOSE WILDLIFE POPULATIONS TO NOVEL
PATHOGENS OR INCREASE THE PREVALENCE OF EXISTING DISEASES.

FURTHERMORE/ CLIMATE-INDUCED STRESS, SUCH AS HABITAT LOSS OR FOOD SCARCITY, CAN WEAKEN THE IMMUNE SYSTEMS OF
WILDLIFE, MAKING THEM MORE SUSCEPTIBLE TO DISEASES. SIMILARLY/ CHANGES IN CLIMATE CAN FAVOR THE PROLIFERATION OF
CERTAIN PESTS THAT CAN DAMAGE VEGETATION, FURTHER IMPACTING FOOD AVAILABILITY AND HABITAT QUALITY FOR
WILDLIFE. THE INTRODUCTION AND SPREAD OF INVASIVE SPECIES, OFTEN FACILITATED BY CHANGING CLIMATE CONDITIONS, CAN
ALSO INTRODUCE NEW DISEASES OR OUTCOMPETE NATIVE SPECIES.

COMPETITION AND INVASIVE SPECIES

CLIMATE CHANGE CAN EXACERBATE COMPETITION AMONG SPECIES AND FACILITATE THE SPREAD OF INVASIVE SPECIES. AS
HABITATS SHIFT AND BECOME LESS PREDICTABLE, NATIVE SPECIES MAY BE FORCED INTO NEW TERRITORIES WHERE THEY
ENCOUNTER NOVEL COMPETITORS. THIS CAN LEAD TO INCREASED STRESS AND REDUCED SURVIVAL RATES FOR ALREADY
VULNERABLE POPULATIONS.

MOREOVER, CHANGING CLIMATIC CONDITIONS CAN CREATE OPPORTUNITIES FOR INVASIVE SPECIES TO ESTABLISH THEMSELVES IN
NEW AREAS. INVASIVE SPECIES ARE OFTEN GENERALISTS THAT CAN TOLERATE A WIDER RANGE OF ENVIRONMENTAL CONDITIONS,
AND THEY CAN OUTCOMPETE NATIVE SPECIES FOR RESOURCES LIKE FOOD, WATER, AND SHELTER. THE INTRODUCTION OF
INVASIVE SPECIES CAN LEAD TO SIGNIFICANT ALTERATIONS IN ECOSYSTEM STRUCTURE AND FUNCTION, OFTEN TO THE DETRIMENT
OF NATIVE WILDLIFE. FOR EXAMPLE, AN INVASIVE PLANT SPECIES MIGHT OUTCOMPETE NATIVE FLORA, REDUCING THE FOOD AND
HABITAT AVAILABLE FOR NATIVE HERBIVORES AND THE PREDATORS THAT DEPEND ON THEM.

ReproDUCTIVE SUCCESS AND DEVELOPMENTAL |SSUES

CLIMATE CHANGE CAN DIRECTLY AFFECT THE REPRODUCTIVE SUCCESS AND DEVELOPMENT OF WILDLIFE IN SEVERAL WAYS.
TEMPERATURE PLAYS A CRUCIAL ROLE IN THE SEX DETERMINATION OF SOME REPTILES, SUCH AS SEA TURTLES. ¥/ ARMER SAND
TEMPERATURES CAN SKEW SEX RATIOS TOWARDS FEMALES, POTENTIALLY LEADING TO POPULATIONS WITH INSUFFICIENT MALES
FOR SUCCESSFUL REPRODUCTION. SIMILARLY, TEMPERATURE EXTREMES CAN AFFECT EGG VIABILITY AND EMBRYONIC
DEVELOPMENT IN A \WIDE RANGE OF SPECIES.

Bevonp TEMPERATURE, CHANGES IN FOOD AVAILABILITY, WATER QUALITY, AND HABITAT SUITABILITY CAN ALL IMPACT AN
ANIMAL'S ABILITY TO REPRODUCE AND RAISE HEALTHY OFFSPRING. MALNUTRITION CAN LEAD TO REDUCED FERTILITY AND LOWER
SURVIVAL RATES FOR YOUNG. THE STRESS ASSOCIATED WITH ENVIRONMENTAL CHANGES CAN ALSO NEGATIVELY IMPACT
REPRODUCTIVE HORMONES AND BEHAVIORS. THESE CUMULATIVE EFFECTS CAN LEAD TO SIGNIFICANT POPULATION DECLINES OVER
TIME.

VULNERABLE SPECIES AND ECOSYSTEMS



CERTAIN SPECIES AND ECOSYSTEMS ARE DISPROPORTIONATELY VULNERABLE TO THE IMPACTS OF CLIMATE CHANGE DUE TO THEIR
SPECIFIC ADAPTATIONS, GEOGRAPHIC LOCATIONS, OR LIMITED CAPACITY TO ADAPT.

PoLAR ReEGIONS AND ARCTIC W ILDLIFE

THE ARCTIC IS WARMING AT A RATE SIGNIFICANTLY FASTER THAN THE GLOBAL AVERAGE, MAKING ITS WILDLIFE ACUTELY
VULNERABLE. THE MELTING OF SEA ICE IS A CRITICAL THREAT TO SPECIES LIKE POLAR BEARS, WALRUSES, AND SEALS, WHICH
DEPEND ON ICE FOR HUNTING, RESTING, AND BREEDING. As ICE RECEDES, THESE ANIMALS MUST TRAVEL LONGER DISTANCES TO FIND
FOOD AND SUITABLE HABITAT, LEADING TO INCREASED ENERGY EXPENDITURE, STARVATION, AND REDUCED REPRODUCTIVE
SUCCESS. ARCTIC FOXES, CARIBOU, AND NUMEROUS BIRD SPECIES ARE ALSO FACING CHALLENGES FROM ALTERED SNOW COVER,
VEGETATION CHANGES, AND INCREASED COMPETITION FROM SPECIES MOVING NORTHW ARD.

CorAL Reers AND MARINE BIODIVERSITY

CORAL REEFS ARE OFTEN REFERRED TO AS THE “RAINFORESTS OF THE SEA” DUE TO THEIR INCREDIBLE BIODIVERSITY. HO\X/EVER/
THESE DELICATE ECOSYSTEMS ARE HIGHLY SENSITIVE TO CHANGES IN OCEAN TEMPERATURE AND CHEMISTRY. RISING SEA
TEMPERATURES CAUSE CORAL BLEACHING, A PROCESS WHERE CORALS EXPEL THE SYMBIOTIC ALGAE THAT LIVE WITHIN THEIR
TISSUES, TURNING THEM WHITE AND LEAVING THEM VULNERABLE TO DISEASE AND DEATH. OCEAN ACIDIFICATION FURTHER
WEAKENS CORAL SKELETONS, MAKING THEM MORE SUSCEPTIBLE TO DAMAGE. THE LOSS OF CORAL REEFS HAS DEVASTATING
CASCADING EFFECTS ON THE THOUSANDS OF FISH AND INVERTEBRATE SPECIES THAT RELY ON THEM FOR SHELTER, FOOD, AND
REPRODUCTION.

MOUNTAIN ECOSYSTEMS AND MONTANE SPECIES

MOUNTAIN ECOSYSTEMS ARE PARTICULARLY SENSITIVE TO CLIMATE CHANGE AS TEMPERATURE INCREASES FORCE SPECIES TO
MIGRATE TO HIGHER ELEVATIONS. THIS "ESCALATOR TO EXTINCTION” SCENARIO MEANS THAT SPECIES LIVING AT THE HIGHEST
ALTITUDES MAY EVENTUALLY RUN OUT OF AVAILABLE HABITAT AS THEY REACH THE MOUNTAIN PEAKS. MONTANE SPECIES
OFTEN HAVE SPECIALIZED ADAPTATIONS TO COLD, HIGH-ALTITUDE ENVIRONMENTS, AND THEY MAY STRUGGLE TO ADAPT TO
W ARMER TEMPERATURES OR INCREASED COMPETITION FROM SPECIES MOVING UPSLOPE.

CHANGES IN PRECIPITATION PATTERNS, SUCH AS REDUCED SNOWPACK AND ALTERED GLACIAL MELT, ALSO AFFECT MOUNTAIN
ECOSYSTEMS, IMPACTING WATER AVAILABILITY DOWNSTREAM AND ALTERING VEGETATION COMPOSITION. THIS CAN LEAD TO
HABITAT FRAGMENTATION AND LOSS FOR MOUNTAIN WILDLIFE, INCLUDING ENDEMIC SPECIES FOUND NOWHERE ELSE ON EARTH.

IsLAND NATIONS AND ENDEMIC SPECIES

[SLAND NATIONS AND THEIR ENDEMIC SPECIES ARE EXCEPTIONALLY VULNERABLE TO CLIMATE CHANGE. MANY ISLANDS HAVE
LIMITED LAND AREA AND UNIQUE ECOSYSTEMS, MAKING THEIR WILDLIFE PARTICULARLY SUSCEPTIBLE TO HABITAT LOSS AND THE
IMPACTS OF RISING SEA LEVELS. COASTAL EROSION, SALTWATER INTRUSION INTO FRESHWATER SOURCES, AND INCREASED
STORM INTENSITY POSE SIGNIFICANT THREATS TO ISLAND BIODIVERSITY.

ENDEMIC SPECIES, WHICH ARE FOUND ONLY IN A SPECIFIC GEOGRAPHIC LOCATION, HAVE NO ALTERNATIVE HABITATS TO MIGRATE
TO IF THEIR HOME ISLAND BECOMES UNINHABITABLE. THIS MAKES THEM HIGHLY SUSCEPTIBLE TO EXTINCTION. EXAMPLES INCLUDE
UNIQUE BIRD SPECIES, REPTILES, AND PLANTS THAT HAVE EVOLVED IN ISOLATION ON ISLANDS AND ARE NOW FACING
UNPRECEDENTED ENVIRONMENTAL CHALLENGES DUE TO ANTHROPOGENIC CLIMATE CHANGE.



CONSERVATION STRATEGIES IN A CHANGING CLIMATE

ADDRESSING THE PROFOUND CLIMATE CHANGE IMPACT ON WILDLIFE REQUIRES A MULTIFACETED APPROACH THAT INTEGRATES
CONSERVATION EFFORTS WITH CLIMATE MITIGATION AND ADAPTATION STRATEGIES.

HABITAT RESTORATION AND PROTECTION

PROTECTING AND RESTORING CRITICAL HABITATS IS A CORNERSTONE OF WILDLIFE CONSERVATION IN THE FACE OF CLIMATE
CHANGE. THIS INVOLVES SAFEGUARDING EXISTING NATURAL AREAS FROM DESTRUCTION AND DEGRADATION, AS WELL AS
ACTIVELY WORKING TO RESTORE DEGRADED ECOSYSTEMS TO ENHANCE THEIR RESILIENCE. CREATING AND EXPANDING PROTECTED
AREAS, ESTABLISHING WILDLIFE CORRIDORS TO FACILITATE MOVEMENT BETWEEN HABITATS, AND MANAGING LANDSCAPES TO BE
MORE RESISTANT TO CLIMATE IMPACTS ARE CRUCIAL STEPS. RESTORING WETLANDS, FORESTS, AND GRASSLANDS CAN HELP TO
SEQUESTER CARBON, REGULATE WATER CYCLES, AND PROVIDE ESSENTIAL RESOURCES FOR WILDLIFE.

ASSISTED MIGRATION AND TRANSLOCATION

IN CASES WHERE SPECIES ARE UNABLE TO MIGRATE TO SUITABLE HABITATS ON THEIR OWN OR ARE AT IMMEDIATE RISK OF
EXTINCTION, CONSERVATIONISTS MAY CONSIDER ASSISTED MIGRATION OR TRANSLOCATION. ASSISTED MIGRATION INVOLVES
INTENTIONALLY MOVING INDIVIDUALS OF A SPECIES TO A NEW, MORE SUITABLE LOCATION TO HELP THEM ESTABLISH A NEW
POPULATION. TRANSLOCATION, ON THE OTHER HAND, TYPICALLY REFERS TO MOVING ANIMALS WITHIN THEIR EXISTING RANGE TO
ADDRESS IMMEDIATE THREATS, SUCH AS HABITAT LOSS DUE TO AN EXTREME EVENT. THESE INTERVENTIONS ARE COMPLEX AND
REQUIRE CAREFUL SCIENTIFIC ASSESSMENT TO ENSURE THEY DO NOT CREATE UNINTENDED NEGATIVE CONSEQUENCES FOR
RECIPIENT ECOSYSTEMS.

CLIMATE-RESILIENT SPECIES MANAGEMENT

EFFECTIVE WILDLIFE MANAGEMENT IN A CHANGING CLIMATE INVOLVES A SHIFT TOWARDS STRATEGIES THAT BUILD RESILIENCE
WITHIN SPECIES AND ECOSYSTEMS. THIS CAN INCLUDE MANAGING POPULATIONS TO MAINTAIN GENETIC DIVERSITY, WHICH CAN
INCREASE THEIR CAPACITY TO ADAPT TO CHANGING CONDITIONS. |T ALSO INVOLVES UNDERSTANDING THE SPECIFIC
VULNERABILITIES OF DIFFERENT SPECIES AND PRIORITIZING CONSERVATION EFFORTS ACCORDINGLY. FOR EXAMPLE, IDENTIFYING
SPECIES THAT ARE MOST LIKELY TO BENEFIT FROM HABITAT RESTORATION OR THOSE THAT REQUIRE DIRECT INTERVENTION DUE
TO HIGH RISK.

FURTHERMORE, ADAPTIVE MANAGEMENT APPROACHES ARE ESSENTIAL, ALLOWING CONSERVATION PLANS TO BE ADJUSTED AS
NEW INFORMATION ABOUT CLIMATE IMPACTS AND SPECIES RESPONSES BECOMES AVAILABLE. THIS MIGHT INVOLVE MONITORING
POPULATION TRENDS, ASSESSING HABITAT SUITABILITY, AND MODIFYING CONSERVATION ACTIONS BASED ON OBSERVED
OUTCOMES. THE GOAL IS TO FOSTER THE LONG-TERM SURVIVAL AND ADAPTATION OF WILDLIFE POPULATIONS.

RebucING GREENHOUSE GAS EMISSIONS

ULTIMATELY, THE MOST EFFECTIVE LONG-TERM STRATEGY TO MITIGATE THE CLIMATE CHANGE IMPACT ON WILDLIFE IS TO
DRASTICALLY REDUCE GLOBAL GREENHOUSE GAS EMISSIONS. THIS REQUIRES A TRANSITION AWAY FROM FOSSIL FUELS TOWARDS
RENEW ABLE ENERGY SOURCES, IMPROVING ENERGY EFFICIENCY, PROMOTING SUSTAINABLE LAND USE PRACTICES, AND INVESTING IN
CARBON CAPTURE TECHNOLOGIES. BY ADDRESSING THE ROOT CAUSE OF CLIMATE CHANGE, WE CAN SLOW THE RATE OF W ARMING
AND PROVIDE WILDLIFE AND ECOSYSTEMS WITH MORE TIME TO ADAPT. INTERNATIONAL COOPERATION AND POLICY CHANGES ARE
ESSENTIAL TO ACHIEVE THE AMBITIOUS EMISSIONS REDUCTIONS NEEDED TO SAFEGUARD THE PLANET'S BIODIVERSITY.



THe FUTURE oF WILDLIFE IN A W/ ARMING \Y ORLD

THE FUTURE OF WILDLIFE IN A WARMING WORLD IS UNCERTAIN AND WILL UNDOUBTEDLY BE SHAPED BY THE CHOICES WE MAKE
TODAY. WHILE THE CHALLENGES ARE SIGNIFICANT, ONGOING RESEARCH, INNOVATIVE CONSERVATION STRATEGIES, AND A
GROWING GLOBAL AWARENESS OF THE URGENCY OF THE CLIMATE CRISIS OFFER GLIMMERS OF HOPE. THE INTERCONNECTEDNESS OF
ALL LIFE ON EARTH MEANS THAT THE FATE OF WILDLIFE IS INTRINSICALLY LINKED TO OUR OWN. BY UNDERSTANDING AND
ADDRESSING THE PROFOUND CLIMATE CHANGE IMPACT ON WILDLIFE, WE ARE NOT ONLY SAFEGUARDING BIODIVERSITY BUT ALSO
PRESERVING THE HEALTH AND STABILITY OF THE PLANET FOR FUTURE GENERATIONS.

FAQ

QI How DOES RISING GLOBAL TEMPERATURE DIRECTLY AFFECT ANIMAL BEHAVIOR?

A: RISING GLOBAL TEMPERATURES CAN DIRECTLY AFFECT ANIMAL BEHAVIOR BY ALTERING THEIR MIGRATION PATTERNS, BREEDING
SEASONS, FORAGING HABITS, AND ACTIVITY LEVELS. For INSTANCE, MANY SPECIES ARE FORCED TO MOVE TO HIGHER LATITUDES
OR ALTITUDES TO FIND COOLER CONDITIONS, LEADING TO CHANGES IN THEIR ESTABLISHED MIGRATION ROUTES. W/ ARMER
TEMPERATURES CAN ALSO TRIGGER EARLIER BREEDING SEASONS, POTENTIALLY LEADING TO A MISMATCH WITH FOOD
AVAILABILITY. SOME ANIMALS MAY BECOME MORE ACTIVE DURING COOLER PARTS OF THE DAY OR NIGHT TO AVOID HEAT
STRESS.

QZ \WHAT IS OCEAN ACIDIFICATION AND HOW DOES IT HARM MARINE WILDLIFE?

A: OCEAN ACIDIFICATION IS THE DECREASE IN THE PH OF SEAWATER CAUSED BY THE ABSORPTION OF EXCESS ATMOSPHERIC
CARBON DIOXIDE. THIS PROCESS HARMS MARINE WILDLIFE, PARTICULARLY ORGANISMS WITH CALCIUM CARBONATE SHELLS OR
SKELETONS, SUCH AS CORALS, SHELLFISH, AND PLANKTON. THE INCREASED ACIDITY MAKES IT MORE DIFFICULT FOR THESE
CREATURES TO BUILD AND MAINTAIN THEIR PROTECTIVE STRUCTURES, LEADING TO WEAKENED SHELLS, REDUCED GROWTH, AND
INCREASED MORTALITY. THIS DISRUPTION AT THE BASE OF THE MARINE FOOD WEB CAN HAVE CASCADING EFFECTS ON LARGER
MARINE ANIMALS.

Q: How DO EXTREME WEATHER EVENTS LIKE WILDFIRES IMPACT WILDLIFE
POPULATIONS?

A: EXTREME WEATHER EVENTS LIKE WILDFIRES CAN HAVE DEVASTATING AND IMMEDIATE IMPACTS ON WILDLIFE POPULATIONS.
W/ ILDFIRES CAN DIRECTLY KILL ANIMALS THROUGH BURNS AND SMOKE INHALATION, AND THEY DESTROY VAST AREAS OF
HABITAT, LEAVING SURVIVORS WITHOUT FOOD, WATER, OR SHELTER. THE LOSS OF VEGETATION CAN ALSO LEAD TO SOIL
EROSION AND ALTER WATER SOURCES. W/HILE SOME SPECIES MAY BE ADAPTED TO OCCASIONAL FIRES, THE INCREASING
FREQUENCY AND INTENSITY OF WILDFIRES DUE TO CLIMATE CHANGE OVERWHELM THEIR NATURAL RESILIENCE, LEADING TO
SIGNIFICANT POPULATION DECLINES AND LOCALIZED EXTINCTIONS.

Q: WHAT ARE PHENOLOGICAL MISMATCHES, AND WHY ARE THEY A CONCERN FOR
WILDLIFE?

A: PHENOLOGICAL MISMATCHES OCCUR WHEN THE TIMING OF SEASONAL BIOLOGICAL EVENTS, SUCH AS FLOWERING, INSECT
EMERGENCE, OR ANIMAL MIGRATION AND BREEDING, BECOMES DESYNCHRONIZED DUE TO CLIMATE CHANGE. For EXAMPLE, IF A PLANT
FLOWERS EARLIER DUE TO WARMER SPRING TEMPERATURES, BUT A MIGRATORY BIRD ARRIVES AT ITS BREEDING GROUNDS AT ITS
USUAL TIME, IT MAY MISS THE PEAK AVAILABILITY OF INSECTS THAT RELY ON THAT PLANT FOR FOOD. THIS MISMATCH CAN
LEAD TO REDUCED FOOD AVAILABILITY FOR OFFSPRING, DECREASED BREEDING SUCCESS, AND POPULATION DECLINES FOR SPECIES
THAT DEPEND ON PRECISE SEASONAL CUES.



QZ \WHICH TYPES OF ECOSYSTEMS ARE MOST VULNERABLE TO CLIMATE CHANGE
IMPACTS ON WILDLIFEP

A: SEVERAL ECOSYSTEMS ARE PARTICULARLY VULNERABLE TO CLIMATE CHANGE IMPACTS ON WILDLIFE. THESE INCLUDE: POLAR
REGIONS (DUE TO RAPID ICE MELT), CORAL REEFS (DUE TO WARMING OCEANS AND ACIDIFICATION), MOUNTAIN ECOSYSTEMS (DUE
TO SPECIES MIGRATING UPSLOPE AND RUNNING OUT OF HABITAT), AND COASTAL WETLANDS AND ISLANDS (DUE TO SEA-LEVEL
RISE AND INCREASED STORM INTENSITY). THESE ENVIRONMENTS OFTEN HARBOR SPECIALIZED SPECIES WITH LIMITED ADAPTABILITY
OR ARE GEOGRAPHICALLY CONSTRAINED, MAKING THEM HIGHLY SUSCEPTIBLE TO EVEN MINOR CLIMATIC SHIFTS.
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