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MAPLE SYRUP IS A BELOVED NATURAL SWEETENER CHERISHED BY MANY FOR ITS RICH FLAVOR AND CULTURAL SIGNIFICANCE,
ESPECIALLY IN NORTH AMERICA. HO\X/EVER, IN RECENT YEARS, THE PRODUCTION OF SAP BY MAPLE TREES HAS BEEN STEADILY
DECLINING, RAISING CONCERNS AMONG FARMERS, ENVIRONMENTALISTS, AND CONSUMERS ALIKE. THIS DECLINE IS INCREASINGLY
LINKED TO THE IMPACTS OF CLIMATE CHANGE, WHICH IS ALTERING THE DELICATE ECOLOGICAL BALANCE NECESSARY FOR OPTIMAL
SAP COLLECTION. UNDERSTANDING HOW CLIMATE CHANGE CONTRIBUTES TO THIS DECLINE IS CRUCIAL FOR DEVELOPING
STRATEGIES TO PRESERVE MAPLE SYRUP TRADITIONS AND PROTECT THE HEALTH OF MAPLE FORESTS. IN THIS ARTICLE, WE WILL
EXPLORE THREE PRIMARY WAYS THAT CLIMATE CHANGE IS AFFECTING SAP PRODUCTION IN MAPLE TREES, SUPPORTED BY
SCIENTIFIC RESEARCH AND EXPERT INSIGHTS.

1. RISING TEMPERATURES DISRUPT THE FREEZE-THAW CYCLES ESSENTIAL FOR
SAP FLow

UNDERSTANDING THE ROLE oF FReeze-THAW CYCLES IN MAPLE SAP PRODUCTION

MAPLE SAP FLOW IS HIGHLY DEPENDENT ON THE NATURAL TEMPERATURE FLUCTUATIONS THAT OCCUR DURING LATE WINTER AND
EARLY SPRING. SPECIFICALLY, THE FREEZE-THAW CYCLE—WHERE TEMPERATURES OSCILLATE AROUND THE FREEZING POINT—IS
CRITICAL FOR TRIGGERING SAP MOVEMENT WITHIN THE TREE. DURING THE FREEZING PHASE, PRESSURE BUILDS UP INSIDE THE TREE’S
XYLEM VESSELS, AND WHEN TEMPERATURES RISE ABOVE FREEZING, THE PRESSURE IS RELEASED, CAUSING SAP TO FLOW OUT OF
THE TAPPED TREES. THIS CYCLE REPEATS DAILY, CREATING OPTIMAL CONDITIONS FOR SAP COLLECTION.

EFFecTs oF CLIMATE CHANGE ON TEMPERATURE PATTERNS

CLIMATE CHANGE HAS SIGNIFICANTLY ALTERED THESE TEMPERATURE PATTERNS IN REGIONS WHERE MAPLE TREES THRIVE. KEY
IMPACTS INCLUDE:

- INCREASED W/INTER TEMPERATURES: OVERALL, WINTERS ARE BECOMING W ARMER, LEADING TO FEWER DAYS WITH
TEMPERATURES BELOW FREEZING.

- Repuceb NUMBER oF FREEZE-THAW CYCLES: FEWER FREEZE-THAW EVENTS MEAN LESS PRESSURE BUILDUP AND RELEASE,
RESULTING IN DIMINISHED SAP FLOW.

- UNPREDICTABLE WEATHER PATTERNS: SUDDEN WARM SPELLS FOLLOWED BY COLD SNAPS CAN DISRUPT THE TIMING AND
CONSISTENCY OF SAP PRODUCTION.

CONSEQUENCES FOR SAP YIELD AND QUALITY

THE DISRUPTION OF THE FREEZE-THAW CYCLE LEADS TO:

- Repucep SAp FLow: FEWER DAYS OF OPTIMAL TEMPERATURE FLUCTUATION MEAN LESS SAP IS PRODUCED.

- SHORTENED SAP HARVESTING SEASON: W/ ARMER WINTERS CAN CAUSE THE SAP FLOW WINDOW TO SHRINK, LIMITING
HARVESTS.

- Lower SAP QUALITYZ INCONSISTENT TEMPERATURE PATTERNS CAN LEAD TO SAP WITH HIGHER SUGAR CONCENTRATIONS BUT



LOWER OVERALL VOLUME, AFFECTING SYRUP QUALITY AND QUANTITY.

IN SUMMARY, RISING TEMPERATURES DUE TO CLIMATE CHANGE INTERFERE WITH THE NATURAL FREEZE-THAW CYCLES THAT ARE
VITAL FOR SAP FLOW. THIS RESULTS IN DECREASED YIELDS AND CHALLENGES FOR MAPLE SYRUP PRODUCERS, THREATENING BOTH
ECONOMIC STABILITY AND CULTURAL TRADITIONS IN MAPLE-PRODUCING REGIONS.

2. DROUGHT STRESS AND ITS IMPACT ON MAPLE TREE HEALTH

THe ConNNECTION BETWEEN DROUGHT AND MAPLE SAP PRODUCTION

DROUGHT STRESS OCCURS WHEN TREES EXPERIENCE PROLONGED PERIODS OF INSUFFICIENT WATER AVAILABILITY. MAPLE TREES
RELY ON ADEQUATE SOIL MOISTURE TO MAINTAIN HEALTHY PHYSIOLOGICAL FUNCTIONS, INCLUDING SAP PRODUCTION. DURING
DROUGHT CONDITIONS, TREES MAY BECOME STRESSED, WHICH CAN LEAD TO REDUCED SAP FLOW AND OVERALL HEALTH DECLINE.

How CLIMATE CHANGE INDUCES DROUGHT CONDITIONS

CLIMATE CHANGE HAS CONTRIBUTED TO INCREASED FREQUENCY AND SEVERITY OF DROUGHTS IN MANY REGIONS. KEY FACTORS
INCLUDE!:

- ALTERED PRECIPITATION PATTERNS: CHANGES IN RAINFALL DISTRIBUTION, WITH LONGER DRY SPELLS AND FEWER RAINY DAYS.
- HIGHER EVAPOTRANSPIRATION RATES: ELEVATED TEMPERATURES INCREASE WATER LOSS FROM SOIL AND PLANT TISSUES.
- EXTENDED PERIODS OF LOW SoiL MOISTURE: PERSISTENT DRY CONDITIONS WEAKEN TREE VITALITY OVER TIME.

IMPACTS OF DROUGHT STRESS ON MAPLE TREES AND SAP PRODUCTION

DROUGHT STRESS AFFECTS MAPLE TREES IN SEVERAL WAYS:

- RebuceD SAP FLOW: W ATER STRESS LIMITS THE TREE’S ABILITY TO GENERATE THE PRESSURE NEEDED FOR SAP MOVEMENT.

- DECREASED TREE GROWTH AND VITALITY: PROLONGED DROUGHT WEAKENS TREES, MAKING THEM MORE SUSCEPTIBLE TO PESTS
AND DISEASES.

- LowEer SUGAR CONTENT IN SAP: STRESS CONDITIONS CAN ALTER THE BIOCHEMICAL PROCESSES WITHIN THE TREE, AFFECTING
SAP QUALITY AND SUGAR CONCENTRATION.

IN ESSENCE, CLIMATE-INDUCED DROUGHT CONDITIONS DIMINISH THE HEALTH AND PRODUCTIVITY OF MAPLE TREES, LEADING TO

LOWER SAP YIELDS AND COMPROMISED SYRUP QUALITY. THIS NOT ONLY AFFECTS THE ECONOMIC VIABILITY OF MAPLE SYRUP
PRODUCTION BUT ALSO THREATENS THE SUSTAINABILITY OF MAPLE FORESTS.

3. INCREASED PEST AND DISEASE PRESSURE DUE TO CHANGING CLIMATE
CoNDITIONS

How CLIMATE CHANGE FACILITATES PEST AND DISEASE OUTBREAKS

W/ ARMER TEMPERATURES AND ALTERED CLIMATE CONDITIONS CREATE AN ENVIRONMENT CONDUCIVE TO THE PROLIFERATION OF
PESTS AND DISEASES THAT TARGET MAPLE TREES. EXAMPLES INCLUDE:



- EMERGENCE OF NEW PESTS: SPECIES SUCH AS THE ASIAN LONGHORNED BEETLE AND THE SPRUCE BUDWORM ARE EXPANDING
THEIR RANGES NORTHW ARD.

- PrRoOLONGED PEST AcCTIVITY PerIODS: HIGHER TEMPERATURES EXTEND THE ACTIVE PERIODS OF PESTS, INCREASING THEIR
IMPACT.

- INCREASED DISEASE INCIDENCE: FUNGAL AND BACTERIAL INFECTIONS BECOME MORE PREVALENT UNDER CHANGING CLIMATE
CONDITIONS.

SPECIFIC PEsTS AND DISEASES THREATENING MAPLE TREES

SOME NOTABLE THREATS INCLUDE:

- MAPLE BORER: THE INVASIVE ASIAN LONGHORNED BEETLE DAMAGES THE TREE’S CAMBIUM, REDUCING SAP FLOW AND OVERALL
HEALTH.

- SAPSTREAK DISEASE: CAUSED BY A FUNGUS THAT INFECTS THE BARK, LEADING TO TREE DECLINE AND DEATH.

- SYRPHID FLIES AND OTHER INSECTS: THESE CAN WEAKEN TREES BY FEEDING ON SAP AND TISSUES, FURTHER STRESSING THE
TREES.

IMPACTS ON SAP PrRobUCTION AND FOREST HEALTH

THE INCREASED PRESENCE OF PESTS AND DISEASES RESULTS IN:

- Tree DECLINE AND MORTALITY: INFESTED OR DISEASED TREES PRODUCE LESS SAP AND MAY DIE PREMATURELY.

- Loss oF MATURE MAPLE TREES: REDUCED POPULATIONS OF MATURE TREES DIMINISH OVERALL SAP HARVEST POTENTIAL.

- INCREASED MANAGEMENT CoSTS: CONTROLLING PESTS AND DISEASES ADDS FINANCIAL BURDENS TO PRODUCERS AND FOREST
MANAGERS.

To sum UP, CLIMATE CHANGE CREATES MORE FAVORABLE CONDITIONS FOR PESTS AND DISEASES THAT THREATEN MAPLE TREES.
THE RESULTING STRESS AND DECLINE IN TREE HEALTH DIRECTLY LEAD TO REDUCED SAP PRODUCTION AND THREATEN THE
SUSTAINABILITY OF MAPLE SYRUP INDUSTRIES.

CONCLUSION

THE DECLINE IN SAP PRODUCTION BY MAPLE TREES IS A COMPLEX ISSUE INTRICATELY LINKED TO THE MULTIFACETED IMPACTS OF
CLIMATE CHANGE. RISING TEMPERATURES DISRUPT THE ESSENTIAL FREEZE-THAW CYCLE, REDUCING SAP FLOW AND SHORTENING
HARVESTING SEASONS. DROUGHT STRESS CAUSED BY ALTERED PRECIPITATION PATTERNS WEAKENS TREE HEALTH, IMPAIRING SAP
YIELD AND QUALITY. ADDITIONALLY, INCREASED PEST AND DISEASE PRESSURES THREATEN THE VITALITY OF MAPLE FORESTS,
FURTHER DIMINISHING SAP PRODUCTION. ADDRESSING THESE CHALLENGES REQUIRES A CONCERTED EFFORT AMONG SCIENTISTS,
FOREST MANAGERS, AND POLICYMAKERS TO DEVELOP ADAPTIVE STRATEGIES, SUCH AS SELECTING CLIMATE-RESILIENT TREE
VARIETIES, IMPLEMENTING SUSTAINABLE FOREST MANAGEMENT PRACTICES, AND REDUCING GREENHOUSE GAS EMISSIONS.
PROTECTING MAPLE TREES AND ENSURING THE FUTURE OF MAPLE SYRUP PRODUCTION DEPEND ON OUR ABILITY TO UNDERSTAND
AND MITIGATE THE EFFECTS OF CLIMATE CHANGE ON THESE ICONIC TREES.

FREQUENTLY AskeD QUESTIONS

How IS CLIMATE CHANGE LEADING TO A DECLINE IN SAP PRODUCTION FROM MAPLE
TREES?

CLIMATE CHANGE CAUSES WARMER TEMPERATURES AND UNPREDICTABLE WEATHER PATTERNS, WHICH DISRUPT THE NATURAL
FREEZE-THAW CYCLES ESSENTIAL FOR SAP FLOW/, LEADING TO REDUCED SAP PRODUCTION FROM MAPLE TREES.



IN WHAT WAYS DOES INCREASED TEMPERATURE AFFECT THE HEALTH OF MAPLE TREES
AND THEIR SAP YIELD?

HIGHER TEMPERATURES CAN STRESS MAPLE TREES, MAKING THEM MORE SUSCEPTIBLE TO DISEASES AND PESTS, AND CAN CAUSE
EARLY BUD BURST, WHICH SHORTENS THE SAP HARVESTING SEASON AND DIMINISHES OVERALL SAP YIELD.

How DOES CHANGING PRECIPITATION PATTERNS DUE TO CLIMATE CHANGE IMPACT MAPLE
SYRUP PRODUCTION?

ALTERED PRECIPITATION PATTERNS CAN LEAD TO DROUGHT CONDITIONS OR EXCESSIVE RAINFALL, BOTH OF WHICH CAN \WEAKEN
MAPLE TREES AND INTERFERE WITH THE FREEZE-THA\W CYCLES NECESSARY FOR OPTIMAL SAP FLOW.

\WHAT ROLE DOES CLIMATE CHANGE PLAY IN THE GEOGRAPHICAL SHIFT OF MAPLE TREE
HABITATS?

RISING TEMPERATURES CAUSE MAPLE TREES TO MIGRATE TO HIGHER ALTITUDES OR MORE NORTHERN REGIONS, POTENTIALLY
REDUCING THE AV AILABLE SUITABLE HABITAT FOR SAP PRODUCTION IN TRADITIONAL AREAS.

ARE THERE LONG-TERM IMPLICATIONS OF CLIMATE CHANGE ON THE SUSTAINABILITY OF
MAPLE SYRUP INDUSTRIES?

YES, ONGOING CLIMATE CHANGE COULD SIGNIFICANTLY REDUCE SAP YIELDS, THREATEN THE ECONOMIC VIABILITY OF MAPLE
SYRUP INDUSTRIES, AND NECESSITATE ADAPTATION STRATEGIES SUCH AS SHIFTING HARVESTING ZONES OR DEVELOPING RESILIENT
TREE VARIETIES.

How MIGHT CLIMATE CHANGE-INDUCED EXTREME WEATHER EVENTS FURTHER IMPACT
MAPLE SAP PRODUCTION?

EXTREME WEATHER EVENTS LIKE LATE FROSTS, STORMS, OR DROUGHTS CAN DAMAGE MAPLE TREES, DISRUPT SAP FLOW, AND
REDUCE HARVEST QUALITY AND QUANTITY, EXACERBATING THE DECLINE CAUSED BY GRADUAL CLIMATE SHIFTS.

\W/HAT MEASURES CAN BE TAKEN TO MITIGATE THE IMPACT OF CLIMATE CHANGE ON
MAPLE SYRUP PRODUCTION?

STRATEGIES INCLUDE PLANTING MORE RESILIENT TREE VARIETIES, ADJUSTING TAPPING SCHEDULES, CONSERVING FOREST HEALTH,
AND SUPPORTING RESEARCH ON CLIMATE ADAPTATION TO SUSTAIN SAP PRODUCTION IN CHANGING CONDITIONS.

ADDITIONAL RESOURCES

SaP ProbucTION BY MAPLE TREES HAS BEEN DECLINING. EXPLAIN THREE W AYS THAT CLIMATE CHANGE IS CONTRIBUTING

MAPLE SYRUP LOVERS AND FORESTRY EXPERTS ALIKE HAVE OBSERVED A CONCERNING TREND: SAP PRODUCTION BY MAPLE TREES
HAS BEEN DECLINING OVER RECENT DECADES. THIS DECREASE NOT ONLY IMPACTS THE SWEET, ICONIC PRODUCT CHERISHED IN
NORTH AMERICA BUT ALSO SIGNALS BROADER ENVIRONMENTAL SHIFTS AFFECTING FOREST ECOSYSTEMS. AS CLIMATE CHANGE
ACCELERATES, ITS INFLUENCE ON MAPLE TREES' HEALTH AND SAP YIELD HAS BECOME INCREASINGLY EVIDENT. UNDERSTANDING THE
SPECIFIC WAYS THAT CLIMATE CHANGE CONTRIBUTES TO THIS DECLINE IS CRUCIAL FOR DEVELOPING ADAPTIVE STRATEGIES TO
PRESERVE THESE VITAL TREES AND THE CULTURAL HERITAGE THEY SUPPORT.

UNDERSTANDING MAPLE SAP PRODUCTION



BEFORE DELVING INTO HOW CLIMATE CHANGE IMPACTS SAP FLOW, IT’S IMPORTANT TO UNDERSTAND THE BASICS OF MAPLE SAP
PRODUCTION. MAPLE TREES, PRIMARILY SUGAR MAPLES (ACER SACCHARUM)/ PRODUCE SAP AS PART OF THEIR PHYSIOLOGICAL
PROCESSES. IN SPRING, THE TEMPERATURE FLUCTUATIONS CAUSE A RISE IN SAP FLOW , WHICH IS THEN COLLECTED AND BOILED
DOWN INTO MAPLE SYRUP. SEVERAL ENVIRONMENTAL FACTORS INFLUENCE THE QUANTITY AND QUALITY OF SAP PRODUCED,
INCLUDING TEMPERATURE, FREEZEFTHAW CYCLES, AND OVERALL TREE HEALTH.

CLIMATE CHANGE AND MAPLE SaP ProbUCTION: AN OVERVIEW

CLIMATE CHANGE, CHARACTERIZED BY GLOBAL TEMPERATURE INCREASES, ALTERED PRECIPITATION PATTERNS, AND MORE
FREQUENT EXTREME WEATHER EVENTS, HAS DISRUPTED THE DELICATE BALANCE REQUIRED FOR OPTIMAL SAP FLOW. HERE, WE
EXPLORE THREE PRIMARY WAYS IN WHICH CLIMATE CHANGE IS CONTRIBUTING TO THE DECLINE IN SAP PRODUCTION BY MAPLE
TREES:

1. ALTERED TEMPERATURE PATTERNS AND DISRUPTED FREEZE-THAW CYCLES
2. INCREASED FREQUENCY OF DROUGHT AND W ATER STRESS
3. RISING INCIDENCE oF PESTS AND DISEASES

1. ALTERED TEMPERATURE PATTERNS AND DISRUPTED Freeze-THAW CYCLES

THe RoLE oF TEMPERATURE IN SAP FLOW
MAPLE SAP PRODUCTION IS HIGHLY SENSITIVE TO TEMPERATURE FLUCTUATIONS DURING LATE WINTER AND EARLY SPRING. THE
IDEAL CONDITIONS INVOLVE:

- NIGHTTIME TEMPERATURES BELOW FREEZING (AROUND -5°C To -1°C)
- DAYTIME TEMPERATURES ABOVE FREEZING (AROUND 4°C To 10°C)

THESE CYCLES CREATE PRESSURE DIFFERENCES WITHIN THE TREE, CAUSING SAP TO FLOW UPWARD AND THEN OUT OF TAPS
DURING THE THAW. THIS PROCESS IS FINELY TUNED, ANY DEVIATION CAN SIGNIFICANTLY REDUCE SAP YIELD.

How CLIMATE CHANGE DISRUPTS THIS BALANCE
\W/ITH THE ADVENT OF CLIMATE CHANGE, THE TRADITIONAL FREEZE-THAW CYCLE IS BECOMING LESS PREDICTABLE:

- W ARMER W/ INTERS: INCREASED AVERAGE TEMPERATURES MEAN FEWER NIGHTS WITH SUB-ZERO TEMPERATURES, REDUCING THE
FREQUENCY AND DURATION OF FREEZING CONDITIONS NECESSARY TO TRIGGER SAP FLOW.

- UNSEASONAL W/ ARM SPELLS: EARLY WARMING CAN CAUSE PREMATURE SAP FLOW, WHICH THEN HALTS ABRUPTLY WITH
UNEXPECTED COLD SNAPS, LEADING TO INCONSISTENT YIELDS.

- SHORTENED SAP COLLECTION SEASONS: AS TEMPERATURES FLUCTUATE UNPREDICTABLY, THE WINDOW DURING WHICH SAP
CAN BE EFFECTIVELY COLLECTED SHRINKS, MAKING PRODUCTION LESS EFFICIENT.

CONSEQUENCES FOR SAP PRODUCTION

THE DISRUPTION OF NATURAL FREEZE-THAW CYCLES RESULTS IN:

- REDUCED SAP VOLUME: FEWER PRESSURE CHANGES LEAD TO LESS SAP BEING PRODUCED.

- LOWER QUALITY SAP: INCONSISTENT FLOW CAN AFFECT SUGAR CONCENTRATION AND OVERALL QUALITY.

- EcoNoMIC IMPACTS: DECREASED YIELDS THREATEN THE LIVELIHOOD OF SYRUP PRODUCERS AND REGIONAL ECONOMIES
DEPENDENT ON MAPLE PRODUCTS.

2. INCREASED FREQUENCY OF DROUGHT AND W ATER STRESS

THE IMPORTANCE OF ADEQUATE W ATER SUPPLY

MAPLE TREES REQUIRE SUFFICIENT WATER FOR HEALTHY GROWTH AND OPTIMAL SAP PRODUCTION. DURING THE EARLY SPRING,
TREES RELY ON STORED CARBOHYDRATES AND WATER TO PRODUCE SAP, WHICH IS A VITAL PROCESS FOR THEIR SURVIVAL AND
PRODUCTIVITY.



CLIMATE-INDUCED DROUGHT CONDITIONS

CLIMATE CHANGE HAS CONTRIBUTED TO:

- ALTERED PRECIPITATION PATTERNS: SOME REGIONS EXPERIENCE REDUCED SNOWFALL AND RAINFALL DURING CRITICAL PERIODS.
- EXTENDED DRY SPELLS: LONGER DROUGHT PERIODS CAN WEAKEN TREES, MAKING THEM LESS PRODUCTIVE.

- SOIL MOISTURE DEFICITS: LESS WATER AVAILABILITY STRESSES TREES, IMPACTING THEIR PHYSIOLOGICAL FUNCTIONS.

IMPACT ON SAP PRODUCTION

W/ ATER STRESS AFFECTS SAP PRODUCTION IN SEVERAL WAYS:

- REDUCED CARBOHYDRATE RESERVES: DROUGHT CONDITIONS LIMIT PHOTOSYNTHESIS, DECREASING THE ENERGY AVAILABLE FOR
SAP FORMATION.

- TREE HEALTH DECLINE: W/ ATER-STRESSED TREES BECOME MORE SUSCEPTIBLE TO PESTS AND DISEASES, FURTHER IMPAIRING SAP
FLOW.

- SHORTENED GROWING SEASONS: DROUGHT CAN CAUSE EARLY LEAF SENESCENCE, REDUCING THE DURATION AND QUANTITY OF
SAP FLOW.

LONG-TERM IMPLICATIONS

PERSISTENT WATER SHORTAGES MAY LEAD TO:

- CHANGES IN MAPLE TREE DISTRIBUTION: SOME REGIONS MAY BECOME UNSUITABLE FOR MAPLE GROWTH.

- DECLINE IN FOREST HEALTH: ECOSYSTEM IMBALANCES MAY OCCUR, AFFECTING BIODIVERSITY AND FOREST RESILIENCE.

3. RISING INCIDENCE oF PESTS AND DISEASES

CLIMATE CHANGE’s RoLE IN PEsT AND Disease DYNAMICS
\¥/ ARMER TEMPERATURES AND ALTERED PRECIPITATION PATTERNS CREATE IDEAL CONDITIONS FOR MANY PESTS AND PATHOGENS
TO THRIVE AND EXPAND THEIR RANGES.

SPECIFIC THREATS TO MAPLE TREES

- EMERGENCE OF NEW PESTS: INSECTS LIKE THE ASIAN LONGHORNED BEETLE AND THE EMERALD ASH BARK BEETLE ARE EXPANDING
INTO NEW TERRITORIES.

- INCREASED DISEASE PREVALENCE: FUNGAL INFECTIONS SUCH AS MAPLE CANKER AND ROOT ROT BECOME MORE COMMON UNDER
STRESSED CONDITIONS.

- ALTERED PHENOLOGY: CHANGES IN THE TIMING OF PEST EMERGENCE CAN LEAD TO MORE SEVERE INFESTATIONS DURING
VULNERABLE PERIODS.

EFFECTS oN SAP ProDUCTION

INFESTATIONS AND DISEASES WEAKEN TREES, LEADING TO:

- REDUCED VITALITY: WEAKENED TREES PRODUCE LESS SAP AND ARE MORE PRONE TO MORTALITY.

- STRUCTURAL DAMAGE: PESTS CAN CAUSE BARK DAMAGE, DISRUPTING SAP CHANNELS.

- INCREASED MORTALITY RATES: OVER TIME, WIDESPREAD PEST OUTBREAKS CAN LEAD TO SIGNIFICANT REDUCTIONS IN HEALTHY
MAPLE POPULATIONS.

BroADER ECOSYSTEM IMPACT
THE PROLIFERATION OF PESTS AND DISEASES NOT ONLY DIMINISHES SAP YIELDS BUT ALSO ALTERS FOREST COMPOSITION AND
ECOSYSTEM SERVICES, POTENTIALLY LEADING TO A DECLINE IN BIODIVERSITY AND FOREST RESILIENCE.

ConcLusioN: THE URGENT NEeD FOR ADAPTIVE STRATEGIES

THE DECLINE IN SAP PRODUCTION BY MAPLE TREES IS A CLEAR INDICATOR OF BROADER ENVIRONMENTAL CHANGES DRIVEN BY
CLIMATE CHANGE. ALTERED TEMPERATURE REGIMES, WATER AVAILABILITY ISSUES, AND INCREASED PEST AND DISEASE PRESSURES
COLLECTIVELY THREATEN THE SUSTAINABILITY OF MAPLE ECOSYSTEMS AND THE CULTURAL TRADITIONS BUILT AROUND MAPLE
SYRUP PRODUCTION. ADDRESSING THESE CHALLENGES REQUIRES COORDINATED EFFORTS, INCLUDING:

- MONITORING AND RESEARCH: T O BETTER UNDERSTAND CLIMATE IMPACTS AND DEVELOP RESILIENT TREE VARIETIES.
- FOREST MANAGEMENT PRACTICES: SUCH AS SELECTIVE HARVESTING AND PEST CONTROL TO MAINTAIN HEALTHY FORESTS.
- CLIMATE MITIGATION: REDUCING GREENHOUSE GAS EMISSIONS TO SLOW FURTHER CLIMATE CHANGE.



- COMMUNITY ENGAGEMENT: EDUCATING PRODUCERS AND LOCAL COMMUNITIES ABOUT ADAPTIVE PRACTICES.

BY RECOGNIZING AND ACTIVELY RESPONDING TO THESE CLIMATE-RELATED THREATS, WE CAN WORK TOWARD PRESERVING THE
VITALITY OF MAPLE TREES AND THEIR INVALUABLE CONTRIBUTIONS TO ECOLOGY, ECONOMY, AND CULTURE.

IN SUMMARY:

SAP PRODUCTION BY MAPLE TREES HAS BEEN DECLINING PRIMARILY DUE TO CLIMATE CHANGE THROUGH THREE INTERCONNECTED
PATHWAYS: DISRUPTED FREEZE-THAW CYCLES FROM ALTERED TEMPERATURE PATTERNS, INCREASED DROUGHT AND WATER
STRESS, AND THE RISE OF PESTS AND DISEASES. UUNDERSTANDING THESE MECHANISMS IS ESSENTIAL FOR DEVELOPING STRATEGIES
TO SUSTAIN MAPLE ECOSYSTEMS IN A CHANGING CLIMATE AND ENSURING THE CONTINUED ENJOYMENT OF MAPLE SYRUP FOR
GENERATIONS TO COME.
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