CLIMATE CHANGE IMPACT ON FORESTS

THE MULTIFACETED CLIMATE CHANGE IMPACT ON FORESTS

CLIMATE CHANGE IMPACT ON FORESTS IS A COMPLEX AND ESCALATING GLOBAL CHALLENGE WITH FAR-REACHING CONSEQUENCES
FOR BIODIVERSITY, HUMAN SOCIETIES, AND THE PLANET’'S OVERALL HEALTH. AS ATMOSPHERIC TEMPERATURES RISE AND
WEATHER PATTERNS BECOME MORE ERRATIC, FOREST ECOSYSTEMS \WORLDW/IDE ARE EXPERIENCING PROFOUND SHIFTS. THESE
CHANGES MANIFEST IN VARIOUS WAYS, FROM ALTERED GROWTH RATES AND SPECIES DISTRIBUTION TO INCREASED
SUSCEPTIBILITY TO DISTURBANCES LIKE WILDFIRES, PEST OUTBREAKS, AND DISEASE. UNDERSTANDING THESE INTRICATE
INTERACTIONS IS CRUCIAL FOR DEVELOPING EFFECTIVE MITIGATION AND ADAPTATION STRATEGIES TO PROTECT THESE VITAL
CARBON SINKS AND HABITATS. THIS ARTICLE DELVES INTO THE DIVERSE AND SIGNIFICANT WAYS CLIMATE CHANGE IS RESHAPING
OUR PLANET'S FORESTS.
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IUNDERSTANDING THE DRIVERS OF CLIMATE CHANGE IMPACT ON FORESTS

THE FUNDAMENTAL DRIVERS BEHIND THE CLIMATE CHANGE IMPACT ON FORESTS ARE ROOTED IN ANTHROPOGENIC EMISSIONS OF
GREENHOUSE GASES, PRIMARILY CARBON DIOXIDE (CO2), METHANE (CH4), AND NITROUS OXIDE (N2O). THESE GASES TRAP
HEAT IN THE EARTH'S ATMOSPHERE, LEADING TO A GRADUAL BUT SIGNIFICANT INCREASE IN GLOBAL AVERAGE TEMPERATURES.
THIS WARMING TREND IS NOT UNIFORM ACROSS THE GLOBE; SOME REGIONS ARE EXPERIENCING MORE RAPID TEMPERATURE
INCREASES THAN OTHERS, WITH THE ARCTIC AND HIGH-LATITUDE REGIONS OFTEN WARMING AT TWICE THE GLOBAL AVERAGE.
ALONGSIDE RISING TEMPERATURES, CHANGES IN PRECIPITATION PATTERNS ARE A CRITICAL FACTOR, LEADING TO MORE FREQUENT
AND INTENSE DROUGHTS IN SOME AREAS AND INCREASED FLOODING IN OTHERS. THESE SHIFTS DISRUPT THE DELICATE BALANCE OF
MOISTURE AVAILABILITY THAT IS ESSENTIAL FOR FOREST SURVIVAL AND GROWTH.

GREENHOUSE GAS EMISSIONS AND GLOBAL W/ ARMING

THE CONTINUOUS RELEASE OF GREENHOUSE GASES FROM THE BURNING OF FOSSIL FUELS, DEFORESTATION, INDUSTRIAL
PROCESSES, AND AGRICULTURAL ACTIVITIES IS THE PRIMARY FORCE BEHIND GLOBAL W ARMING. COQ, RELEASED FROM BURNING
COAL, OIL, AND NATURAL GAS, IS THE MOST ABUNDANT ANTHROPOGENIC GREENHOUSE GAS. |TS PROLONGED PRESENCE IN THE
ATMOSPHERE MEANS THAT EVEN IF EMISSIONS WERE TO CEASE IMMEDIATELY, THE WARMING TREND WOULD CONTINUE FOR



DECADES. THIS SUSTAINED INCREASE IN ATMOSPHERIC HEAT DIRECTLY INFLUENCES THE PHYSIOLOGICAL PROCESSES OF TREES,
AFFECTING EVERYTHING FROM PHOTOSYNTHESIS RATES TO RESPIRATION AND WATER UPTAKE.

CHANGES IN PRECIPITATION PATTERNS AND W ATER AVAILABILITY

Bevonp TEMPERATURE, ALTERATIONS IN THE GLOBAL HYDROLOGICAL CYCLE ARE PROFOUNDLY IMPACTING FOREST ECOSYSTEMS.
SOME REGIONS ARE EXPERIENCING EXTENDED PERIODS OF DROUGHT, STRESSING TREE ROOTS AND REDUCING THEIR ABILITY TO
ABSORB NUTRIENTS AND WITHSTAND DISEASE. CONVERSELY, OTHER AREAS ARE FACING INTENSIFIED RAINFALL EVENTS, LEADING
TO SOIL EROSION, NUTRIENT LEACHING, AND INCREASED RISK OF LANDSLIDES, ALL OF WHICH CAN DEVASTATE FOREST COVER.
THE TIMING OF PRECIPITATION IS ALSO CRUCIAL; SHIFTS IN SEASONAL RAINFALL CAN DISRUPT NATURAL REGENERATION CYCLES
AND THE AVAILABILITY OF WATER DURING CRITICAL GROWTH PERIODS FOR VARIOUS TREE SPECIES.

DIRecT IMPACTS OF RISING TEMPERATURES AND ALTERED PRECIPITATION

THE DIRECT CONSEQUENCES OF A WARMING PLANET AND CHANGING RAINFALL PATTERNS ON FORESTS ARE MULTIFACETED AND
OFTEN INTERCONNECTED. TREES ARE SENSITIVE ORGANISMS, AND DEVIATIONS FROM THEIR OPTIMAL CLIMATIC CONDITIONS CAN
LEAD TO STRESS, REDUCED PRODUCTIVITY, AND INCREASED MORTALITY. THESE DIRECT IMPACTS LAY THE GROUNDWORK FOR A
CASCADE OF FURTHER ECOLOGICAL DISRUPTIONS.

HeAT STRESS AND PHYSIOLOGICAL RESPONSES IN TREES

ELEVATED TEMPERATURES CAN DIRECTLY STRESS TREES, EXCEEDING THEIR PHYSIOLOGICAL TOLERANCE LIMITS. THIS HEAT
STRESS CAN IMPAIR PHOTOSYNTHESIS, LEADING TO REDUCED CARBON ASSIMILATION AND SLOWER GROWTH RATES. IT CAN ALSO
DISRUPT THE PROCESS OF TRANSPIRATION, WHERE TREES RELEASE WATER VAPOR, MAKING THEM MORE VULNERABLE TO
DEHYDRATION, ESPECIALLY DURING DRY PERIODS. IN EXTREME CASES, PROLONGED HEAT CAN CAUSE IRREVERSIBLE DAMAGE TO
CELLULAR STRUCTURES, LEADING TO LEAF SCORCH AND ULTIMATELY TREE DEATH. THE METABOLIC DEMANDS OF TREES ALSO
INCREASE WITH TEMPERATURE, REQUIRING MORE RESOURCES TO SIMPLY SURVIVE.

W ATER SCARCITY AND DROUGHT IMPACTS

PERIODS OF PROLONGED DROUGHT, EXACERBATED BY HIGHER TEMPERATURES DUE TO INCREASED EVAPORATION, ARE A
SIGNIFICANT THREAT TO FOREST HEALTH. W/HEN SOIL MOISTURE BECOMES SCARCE, TREES STRUGGLE TO TRANSPORT WATER
FROM THEIR ROOTS TO THEIR LEAVES, LEADING TO WILTING AND REDUCED CANOPY COVER. CHRONIC WATER STRESS WEAKENS
TREES, MAKING THEM MORE SUSCEPTIBLE TO PESTS AND DISEASES THAT THEY WOULD NORMALLY BE ABLE TO RESIST. IN SEVERE
DROUGHTS, WIDESPREAD TREE MORTALITY CAN OCCUR, TRANSFORMING LUSH FORESTS INTO BARREN LANDSCAPES.

CHANGES IN GROWING SEASONS AND PHENOLOGY

RISING TEMPERATURES ARE ALTERING THE TIMING OF KEY LIFE CYCLE EVENTS IN FORESTS, KNOWN AS PHENOLOGY. THIS INCLUDES
CHANGES IN THE TIMING OF BUDBURST IN SPRING, FLOWERING, AND LEAF SENESCENCE IN AUTUMN. WHILE A LONGER GROWING
SEASON MIGHT SEEM BENEFICIAL, ASYNCHRONOUS SHIFTS CAN DISRUPT CRUCIAL ECOLOGICAL INTERACTIONS. For INSTANCE, IF
FLOWERING OCCURS BEFORE POLLINATORS EMERGE, OR IF INSECTS HATCH AFTER THEIR FOOD SOURCE HAS PEAKED, IT CAN
NEGATIVELY IMPACT REPRODUCTION FOR BOTH PLANTS AND ANIMALS.



INCREASED FREQUENCY AND INTENSITY OF EXTREME WEATHER EVENTS

CLIMATE CHANGE IS NOT JUST ABOUT GRADUAL WARMING; IT IS ALSO ABOUT AN INCREASE IN THE FREQUENCY AND INTENSITY OF
EXTREME WEATHER EVENTS. THESE DRAMATIC DISTURBANCES CAN HAVE IMMEDIATE AND DEVASTATING IMPACTS ON FOREST
ECOSYSTEMS, OFTEN OVERWHELMING THEIR NATURAL RESILIENCE.

W ILDFIRE ReEGIMES AND FOREST FIRES

X/ ARMER TEMPERATURES, COUPLED WITH DRIER CONDITIONS IN MANY REGIONS, CREATE IDEAL CONDITIONS FOR WILDFIRES. THESE
FIRES ARE BURNING WITH GREATER INTENSITY AND ACROSS LARGER AREAS THAN IN PREVIOUS DECADES. W/HILE SOME FOREST
ECOSYSTEMS HAVE EVOLVED WITH FIRE AS A NATURAL DISTURBANCE, THE CURRENT FIRE REGIMES ARE OFTEN BEYOND THEIR
ADAPTIVE CAPACITY. INTENSE FIRES CAN DESTROY VAST TRACTS OF FOREST, LEADING TO HABITAT LOSS, SOIL DEGRADATION,
AND SIGNIFICANT RELEASES OF STORED CARBON BACK INTO THE ATMOSPHERE, CREATING A DANGEROUS FEEDBACK LOOP.

STorMs, WINDTHROW, AND FOREST DAMAGE

CHANGES IN ATMOSPHERIC CIRCULATION PATTERNS ASSOCIATED WITH CLIMATE CHANGE CAN LEAD TO MORE FREQUENT AND
SEVERE STORMS, INCLUDING HURRICANES, TYPHOONS, AND SEVERE WIND EVENTS. THESE STORMS CAN CAUSE WIDESPREAD
WINDTHROW , WHERE TREES ARE UPROOTED OR SNAPPED BY STRONG WINDS. THIS CAN LEAD TO SIGNIFICANT FOREST DAMAGE,
OPENING UP CANOPY COVER, INCREASING THE RISK OF SUBSEQUENT PEST INFESTATIONS IN WEAKENED OR DAMAGED TREES, AND
ALTERING FOREST STRUCTURE.

INsSecT OUTBREAKS AND DISEASE SPREAD

W/ ARMER WINTERS AND ALTERED PRECIPITATION PATTERNS CAN FAVOR THE PROLIFERATION OF FOREST PESTS AND PATHOGENS.
For EXAMPLE, MILDER WINTERS MAY ALLOW INSECT POPULATIONS THAT WERE PREVIOUSLY KEPT IN CHECK BY COLD
TEMPERATURES TO SURVIVE AND REPRODUCE MORE SUCCESSFULLY. STRESSED TREES, WEAKENED BY HEAT AND DROUGHT, ARE
ALSO LESS ABLE TO DEFEND THEMSELVES AGAINST INSECT ATTACKS AND DISEASES. THIS CAN LEAD TO LARGE-SCALE
OUTBREAKS THAT DECIMATE FOREST STANDS, FURTHER CONTRIBUTING TO FOREST DEGRADATION.

SHIFTS IN FOREST COMPOSITION AND SPECIES DISTRIBUTION

AS CLIMATIC CONDITIONS CHANGE, THE SUITABILITY OF HABITATS FOR DIFFERENT TREE SPECIES IS ALSO SHIFTING. THIS LEADS
TO GRADUAL BUT SIGNIFICANT CHANGES IN THE COMPOSITION OF FOREST ECOSYSTEMS AND THE GEOGRAPHICAL DISTRIBUTION
OF SPECIES.

NorTHWARD AND UPWARD MIGRATION OF TREE SPECIES

MANY TREE SPECIES ARE RESPONDING TO WARMING TEMPERATURES BY MIGRATING TOWARDS HIGHER LATITUDES (NORTH\X/ARD IN
THE NORTHERN HEMISPHERE) OR TO HIGHER ELEVATIONS TO FIND COOLER CONDITIONS. HO\X/EVER, THIS MIGRATION IS OFTEN
SLOW, AS TREES REPRODUCE AND COLONIZE NEWW AREAS OVER MANY DECADES OR CENTURIES. HUMAN-INDUCED FRAGMENTATION
OF LANDSCAPES THROUGH AGRICULTURE AND URBANIZATION CAN ALSO CREATE BARRIERS TO THIS NATURAL MIGRATION,
TRAPPING SPECIES IN UNSUITABLE CLIMATES.



Loss oF CoLb-ADAPTED SPECIES

SPECIES THAT ARE ADAPTED TO COOLER CLIMATES, PARTICULARLY THOSE AT THE SOUTHERN EDGES OF THEIR RANGES OR AT
LOWER ELEVATIONS, ARE FINDING THEIR HABITATS BECOMING TOO WARM AND DRY. THESE SPECIES MAY FACE LOCAL EXTINCTION
IF THEY CANNOT ADAPT OR MIGRATE QUICKLY ENOUGH. THIS CAN LEAD TO A HOMOGENIZATION OF FOREST ECOSYSTEMS, WITH
A LOSS OF UNIQUE BIODIVERSITY.

INVASION oF NON-NATIVE SPECIES

CHANGING CLIMATIC CONDITIONS CAN ALSO CREATE OPPORTUNITIES FOR NON-NATIVE OR INVASIVE SPECIES TO ESTABLISH
THEMSELVES IN NEW AREAS. THESE INVASIVE SPECIES CAN OUTCOMPETE NATIVE TREES FOR RESOURCES LIKE LIGHT, WATER, AND
NUTRIENTS, FURTHER ALTERING FOREST COMPOSITION AND STRUCTURE. THEY CAN ALSO INTRODUCE NEW DISEASES OR PESTS
THAT NATIVE SPECIES HAVE NO RESISTANCE TO.

THe RoLE oF FORESTS IN CLIMATE CHANGE MITIGATION AND ADAPTATION

FORESTS ARE NOT JUST VICTIMS OF CLIMATE CHANGE,; THEY ARE ALSO CRITICAL ALLIES IN BOTH MITIGATING ITS CAUSES AND
ADAPTING TO ITS EFFECTS. THEIR ABILITY TO ABSORB AND STORE CARBON DIOXIDE MAKES THEM A VITAL NATURAL SOLUTION.

CARBON SEQUESTRATION AND STORAGE

FORESTS ACT AS MASSIVE CARBON SINKS, ABSORBING VAST QUANTITIES OF ATMOSPHERIC CO2 THROUGH PHOTOSYNTHESIS
AND STORING IT IN THEIR BIOMASS <TRUNKS, BRANCHES, ROOTS) AND SOILS. THIS PROCESS, KNOWN AS CARBON
SEQUESTRATION, PLAYS A CRUCIAL ROLE IN REGULATING THE EARTH'S CLIMATE. HEALTHY/ GROWING FORESTS CAN REMOVE
BILLIONS OF TONS OF CO2 FROM THE ATMOSPHERE ANNUALLY, HELPING TO SLOW THE RATE OF GLOBAL W ARMING. THE INTACT
CARBON STORED WITHIN FORESTS REPRESENTS A SIGNIFICANT PORTION OF THE GLOBAL CARBON BUDGET.

RoLE IN THE WATER CYcCLE AND CLIMATE REGULATION

Bevonp CARBON, FORESTS PLAY AN INDISPENSABLE ROLE IN REGULATING LOCAL AND REGIONAL CLIMATES. THROUGH
EVAPOTRANSPIRATION, TREES RELEASE WATER VAPOR INTO THE ATMOSPHERE, INFLUENCING RAINFALL PATTERNS AND HELPING TO
MAINTAIN LOCAL HUMIDITY. THEY ALSO PROVIDE SHADE, MODERATING GROUND TEMPERATURES AND REDUCING SOIL MOISTURE
LOSS. DEFORESTATION, CONVERSELY, CAN LEAD TO DRIER, HOTTER LOCAL CLIMATES AND ALTERED REGIONAL WEATHER
PATTERNS.

EcosyYsTeEM SERVICES AND RESILIENCE

FORESTS PROVIDE A WIDE ARRAY OF ECOSYSTEM SERVICES, INCLUDING SOIL STABILIZATION, WATER PURIFICATION, AND
HABITAT PROVISION FOR BIODIVERSITY. THEIR PRESENCE CONTRIBUTES TO THE OVERALL RESILIENCE OF LANDSCAPES, MAKING
THEM BETTER ABLE TO WITHSTAND ENVIRONMENTAL STRESSES. PROTECTING AND RESTORING FORESTS ENHANCES THESE
SERVICES, BOLSTERING BOTH NATURAL AND HUMAN SYSTEMS AGAINST THE IMPACTS OF CLIMATE CHANGE.

THREATS TO FOREST HEALTH AND RESILIENCE

THE CUMULATIVE IMPACTS OF CLIMATE CHANGE, COMBINED WITH OTHER HUMAN-INDUCED PRESSURES, ARE POSING SIGNIFICANT



THREATS TO THE OVERALL HEALTH AND RESILIENCE OF FOREST ECOSYSTEMS GLOBALLY.

SYNERGISTIC EFFECTS OF MULTIPLE STRESSORS

[T IS CRUCIAL TO RECOGNIZE THAT CLIMATE CHANGE IMPACTS DO NOT OCCUR IN ISOLATION. FORESTS ARE OFTEN SUBJECTED TO
MULTIPLE STRESSORS SIMULTANEOUSLY. FOR EXAMPLE, A FOREST ALREADY WEAKENED BY DROUGHT AND HEAT STRESS MAY BE
MORE VULNERABLE TO A SUBSEQUENT PEST OUTBREAK OR A SEVERE WILDFIRE. THIS SYNERGISTIC EFFECT CAN ACCELERATE
FOREST DEGRADATION AND MAKE RECOVERY MUCH MORE DIFFICULT.

VULNERABILITY OF SPeCIFIC FOResT TYPES

CERTAIN FOREST TYPES ARE PARTICULARLY VULNERABLE TO CLIMATE CHANGE. BOREAL FORESTS, FOR INSTANCE, ARE
EXPERIENCING RAPID WARMING AND THAWING PERMAFROST, WHICH CAN DESTABILIZE THE SOIL AND RELEASE MORE GREENHOUSE
GASES. TROPICAL RAINFORESTS, WHILE HAVING HIGH BIODIVERSITY, ARE SENSITIVE TO CHANGES IN RAINFALL PATTERNS AND
TEMPERATURE INCREASES, WHICH CAN ALTER SPECIES INTERACTIONS AND INCREASE FIRE RISK IN DRIER PERIODS. ALPINE FORESTS
ARE ALSO AT RISK AS TEMPERATURES RISE, PUSHING THE TREE LINE HIGHER.

FeepBack Loops AND TIPPING POINTS

THE DEGRADATION OF FORESTS CAN CREATE DANGEROUS FEEDBACK LOOPS THAT ACCELERATE CLIMATE CHANGE. FOR EXAMPLE,
\WIDESPREAD FOREST DIEBACK DUE TO CLIMATE CHANGE RELEASES STORED CARBON, LEADING TO FURTHER WARMING, WHICH IN
TURN CAUSES MORE FOREST DIEBACK. SCIENTISTS ARE CONCERNED ABOUT REACHING “TIPPING POINTS” —THRESHOLDS BEYOND
WHICH THE FOREST ECOSYSTEM UNDERGOES A RAPID AND POTENTIALLY IRREVERSIBLE SHIFT TO A DIFFERENT STATE, SUCH AS A
GRASSLAND OR SAVANNA, WITH PROFOUND IMPLICATIONS FOR BIODIVERSITY AND CLIMATE REGULATION.

EconoMIC AND SoclAL RAMIFICATIONS oF FOREST DEGRADATION

THE CONSEQUENCES OF CLIMATE CHANGE IMPACT ON FORESTS EXTEND FAR BEYOND ECOLOGICAL CONCERNS, CARRYING
SIGNIFICANT ECONOMIC AND SOCIAL RAMIFICATIONS FOR HUMAN COMMUNITIES.

IMPACT ON FORESTRY AND TIMBER INDUSTRIES

THE TIMBER INDUSTRY, WHICH RELIES ON SUSTAINABLE FOREST MANAGEMENT, FACES DIRECT THREATS FROM CLIMATE CHANGE.
INCREASED WILDFIRE RISK, PEST OUTBREAKS, AND CHANGES IN TREE GROWTH RATES CAN DISRUPT TIMBER SUPPLY CHAINS,
REDUCE TIMBER QUALITY, AND LEAD TO SIGNIFICANT ECONOMIC LOSSES. THE ECONOMIC VIABILITY OF TRADITIONAL FORESTRY
PRACTICES IS BEING CHALLENGED BY THESE UNPREDICTABLE ENVIRONMENTAL SHIFTS.

Loss oF EcosYsTeM SErRVICES AND LIVELIHOODS

MANY COMMUNITIES, PARTICULARLY IN DEVELOPING NATIONS, DEPEND DIRECTLY ON FORESTS FOR THEIR LIVELIHOODS AND WELL~
BEING. THIS INCLUDES RELYING ON FORESTS FOR FOOD, MEDICINE, FUEL, AND CLEAN WATER. FOREST DEGRADATION DUE TO
CLIMATE CHANGE CAN ERODE THESE VITAL ECOSYSTEM SERVICES, LEADING TO FOOD INSECURITY, LOSS OF INCOME, AND
DISPLACEMENT. INDIGENOUS COMMUNITIES, WITH THEIR DEEP CULTURAL AND ECONOMIC TIES TO FORESTS, ARE OFTEN
DISPROPORTIONATELY AFFECTED.



INCREASED Risk oF NATURAL DISASTERS

HEALTHY FORESTS PLAY A ROLE IN MITIGATING THE IMPACTS OF NATURAL DISASTERS LIKE FLOODS AND LANDSLIDES. \W/HEN
FORESTS ARE DEGRADED OR LOST, THESE RISKS CAN INCREASE, PUTTING HUMAN SETTLEMENTS AND INFRASTRUCTURE AT GREATER
PERIL. THE ECONOMIC COSTS ASSOCIATED WITH REPAIRING DAMAGE AND MANAGING INCREASED DISASTER RISK CAN BE
SUBSTANTIAL.

CONSERVATION AND MANAGEMENT STRATEGIES IN A CHANGING CLIMATE

ADDRESSING THE COMPLEX CHALLENGES POSED BY CLIMATE CHANGE IMPACT ON FORESTS REQUIRES A PROACTIVE AND ADAPTIVE
APPROACH TO CONSERVATION AND MANAGEMENT.

PROMOTING FOREST RESILIENCE AND ADAPTATION

STRATEGIES AIMED AT INCREASING FOREST RESILIENCE ARE CRUCIAL. THIS INCLUDES PLANTING DIVERSE TREE SPECIES THAT ARE
BETTER ADAPTED TO FUTURE CLIMATIC CONDITIONS, MANAGING FOREST DENSITY TO REDUCE COMPETITION FOR WATER AND
NUTRIENTS, AND IMPLEMENTING FIRE MANAGEMENT TECHNIQUES THAT MIMIC NATURAL FIRE REGIMES WHERE APPROPRIATE.
ASSISTING THE NATURAL MIGRATION OF SPECIES AND CREATING FOREST CORRIDORS CAN ALSO AID ADAPTATION.

ReESTORATION AND REFORESTATION EFFORTS

L ARGE-SCALE REFORESTATION AND AFFORESTATION PROJECTS ARE VITAL FOR RESTORING DEGRADED FOREST LANDS AND
EXPANDING FOREST COVER. THESE EFFORTS NOT ONLY HELP TO SEQUESTER CARBON BUT ALSO RESTORE BIODIVERSITY, IMPROVE
SOIL HEALTH, AND ENHANCE ECOSYSTEM SERVICES. FOCUSING ON NATIVE SPECIES AND ECOLOGICAL RESTORATION PRINCIPLES IS
KEY TO SUCCESSFUL OUTCOMES.

SUSTAINABLE FOREST MANAGEMENT PRACTICES

ADOPTING SUSTAINABLE FOREST MANAGEMENT PRACTICES IS ESSENTIAL FOR ENSURING THAT FORESTS CAN CONTINUE TO
PROVIDE TIMBER AND OTHER PRODUCTS WHILE MAINTAINING THEIR ECOLOGICAL INTEGRITY. THIS INVOLVES CAREFUL PLANNING,
SELECTIVE LOGGING, AND INTEGRATING CLIMATE CHANGE CONSIDERATIONS INTO FOREST MANAGEMENT DECISIONS TO MINIMIZE
VULNERABILITY AND PROMOTE LONG-TERM HEALTH.

MONITORING AND RESEARCH

CONTINUOUS MONITORING OF FOREST HEALTH, CARBON STOCKS, AND CLIMATE IMPACTS IS CRITICAL FOR UNDERSTANDING
ONGOING CHANGES AND INFORMING ADAPTIVE MANAGEMENT STRATEGIES. INVESTMENT IN RESEARCH IS ALSO ESSENTIAL TO BETTER
PREDICT FUTURE IMPACTS AND DEVELOP INNOVATIVE SOLUTIONS FOR FOREST CONSERVATION AND RESTORATION IN A RAPIDLY
CHANGING \WORLD.

CLIMATE CHANGE IMPACT ON FORESTS: FREQUENTLY ASKED QUESTIONS



QZ How DOES CLIMATE CHANGE SPECIFICALLY AFFECT THE BIODIVERSITY OF FORESTS?

A: CLIMATE CHANGE IMPACTS FOREST BIODIVERSITY BY ALTERING HABITATS, FORCING SPECIES TO MIGRATE OR FACE LOCAL
EXTINCTION, AND DISRUPTING ECOLOGICAL INTERACTIONS. CHANGES IN TEMPERATURE AND PRECIPITATION CAN FAVOR SOME
SPECIES WHILE NEGATIVELY IMPACTING OTHERS, LEADING TO SHIFTS IN SPECIES COMPOSITION AND A POTENTIAL REDUCTION IN
OVERALL DIVERSITY. INCREASED FREQUENCY OF EXTREME EVENTS LIKE WILDFIRES CAN ALSO DECIMATE POPULATIONS AND
HABITATS.

Q: WHAT IS THE RELATIONSHIP BETWEEN CLIMATE CHANGE, FORESTS, AND CARBON
SEQUESTRATION?

A: FORESTS ARE SIGNIFICANT CARBON SINKS, ABSORBING ATMOSPHERIC CARBON DIOXIDE (COQ) THROUGH PHOTOSYNTHESIS
AND STORING IT IN BIOMASS AND SOILS. CLIMATE CHANGE CAN REDUCE THIS SEQUESTRATION CAPACITY BY STRESSING TREES,
LEADING TO DIEBACK, AND INCREASING THE RISK OF WILDFIRES, WHICH RELEASE STORED CARBON BACK INTO THE ATMOSPHERE.
THEREFORE, PROTECTING AND EXPANDING FORESTS IS CRUCIAL FOR MITIGATING CLIMATE CHANGE.

QZ ARE ALL FORESTS EQUALLY AFFECTED BY CLIMATE CHANGE?

A: NO/ NOT ALL FORESTS ARE EQUALLY AFFECTED. FORESTS IN HIGHER LATITUDES (LIKE BOREAL FORESTS) ARE WARMING AT A
FASTER RATE AND ARE VULNERABLE TO PERMAFROST THAW. TROPICAL FORESTS ARE SENSITIVE TO CHANGES IN RAINFALL
PATTERNS AND TEMPERATURE INCREASES. FORESTS ALREADY STRESSED BY HUMAN ACTIVITIES LIKE LOGGING OR POLLUTION ARE
OFTEN MORE VULNERABLE TO CLIMATE CHANGE IMPACTS.

QI How DO CLIMATE CHANGE-INDUCED WILDFIRES DIFFER FROM NATURAL FIRE CYCLES?

A: CLIMATE CHANGE OFTEN LEADS TO MORE FREQUENT, INTENSE, AND WIDESPREAD WILDFIRES DUE TO HOTTER TEMPERATURES
AND DRIER CONDITIONS. THESE INTENSIFIED FIRE REGIMES CAN EXCEED THE NATURAL ADAPTIVE CAPACITY OF MANY FOREST
ECOSYSTEMS, LEADING TO GREATER TREE MORTALITY, HABITAT DESTRUCTION, AND LONG-TERM ECOLOGICAL DAMAGE
COMPARED TO HISTORICALLY ESTABLISHED NATURAL FIRE CYCLES.

QI \WHAT ROLE DO TREES PLAY IN REGULATING LOCAL AND REGIONAL CLIMATES?

A: TREES PLAY A SIGNIFICANT ROLE THROUGH EVAPOTRANSPIRATION, RELEASING WATER VAPOR THAT CONTRIBUTES TO LOCAL
HUMIDITY AND RAINFALL. THEY ALSO PROVIDE SHADE, MODERATING GROUND TEMPERATURES AND REDUCING HEAT STRESS.
FORESTS CAN INFLUENCE REGIONAL WEATHER PATTERNS, AND THEIR REMOV AL CAN LEAD TO DRIER AND HOTTER LOCAL
CLIMATES.

QI CAN FORESTS ADAPT TO CLIMATE CHANGE ON THEIR OWN?

A: WHILE FORESTS POSSESS SOME NATURAL ADAPTIVE CAPACITY, THE RAPID PACE OF CURRENT CLIMATE CHANGE POSES A
SIGNIFICANT CHALLENGE. NATURAL ADAPTATION MECHANISMS, SUCH AS SPECIES MIGRATION, MAY BE TOO SLOW TO KEEP PACE
WITH WARMING TEMPERATURES, ESPECIALLY IN FRAGMENTED LANDSCAPES. HUMAN INTERVENTION THROUGH CONSERVATION AND
MANAGEMENT STRATEGIES IS INCREASINGLY NECESSARY TO AID FOREST ADAPTATION.

QZ WHAT ARE THE ECONOMIC CONSEQUENCES OF CLIMATE CHANGE IMPACT ON FORESTS
FOR TIMBER-PRODUCING REGIONS?

A: TIMBER-PRODUCING REGIONS FACE ECONOMIC CHALLENGES FROM INCREASED WILDFIRE RISK, PEST OUTBREAKS, AND CHANGES IN
TREE GROWTH RATES, WHICH CAN DISRUPT SUPPLY CHAINS, REDUCE TIMBER QUALITY, AND LEAD TO SIGNIFICANT FINANCIAL
LOSSES. THE LONG-TERM SUSTAINABILITY OF TRADITIONAL FORESTRY PRACTICES IS THREATENED BY THESE CLIMATE-DRIVEN
CHANGES.



Q: How DOES CLIMATE CHANGE AFFECT THE TIMING OF FOREST LIFE CYCLES
(PHENOLOGY)?

A: CLIMATE CHANGE ALTERS THE TIMING OF KEY EVENTS LIKE BUDBURST, FLOWERING, AND LEAF FALL DUE TO W ARMING
TEMPERATURES. THIS CAN LEAD TO ASYNCHRONOUS RELATIONSHIPS BETWEEN PLANTS AND THEIR POLLINATORS OR HERBIVORES,
DISRUPTING ECOLOGICAL PROCESSES AND POTENTIALLY AFFECTING PLANT REPRODUCTION AND FOREST HEALTH.
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