AVERAGE [EMPERATURE AND ANNUAL PRECIPITATION ARE
PRIMARY DETERMINANTS OF THE TERRESTRIAL BIOME THAT
WiLL

AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION ARE PRIMARY DETERMINANTS OF THE TERRESTRIAL BIoME THAT WiLL
SHAPE THE DISTRIBUTION, CHARACTERISTICS, AND DIVERSITY OF LIFE ACROSS THE EARTH'S LANDMASSES. THESE TWO CLIMATIC
FACTORS ARE FUNDAMENTAL IN DEFINING THE BOUNDARIES AND TYPES OF TERRESTRIAL BIOMES, WHICH ARE LARGE ECOLOGICAL
AREAS WITH DISTINCT PLANT AND ANIMAL COMMUNITIES. UNDERSTANDING HOW TEMPERATURE AND PRECIPITATION INFLUENCE
BIOME FORMATION IS ESSENTIAL FOR ECOLOGY/ CONSERVATION EFFORTS/ AND PREDICTING HOW CLIMATE CHANGE MAY AFFECT
GLOBAL ECOSYSTEMS.

UNDERSTANDING TERRESTRIAL BIOMES

TERRESTRIAL BIOMES ARE LARGE-SCALE ECOLOGICAL COMMUNITIES CHARACTERIZED PRIMARILY BY THEIR VEGETATION TYPES,
CLIMATE CONDITIONS, AND THE ADAPTATIONS OF RESIDENT ORGANISMS. THe EARTH'S SURFACE HOSTS A VARIETY OF BIOMES,
INCLUDING FORESTS, GRASSLANDS, DESERTS, TUNDRAS, AND MORE. EACH BIOME SUPPORTS SPECIFIC FLORA AND FAUNA
UNIQUELY ADAPTED TO ITS ENVIRONMENTAL CONDITIONS.

THe RoLE oF CLIMATE IN DETERMINING BIOMES

CLIMATE IS THE OVERARCHING FACTOR THAT INFLUENCES THE TYPE, DISTRIBUTION, AND PRODUCTIVITY OF TERRESTRIAL BIOMES.
AMONG THE VARIOUS CLIMATIC ELEMENTS—SUCH AS HUMIDITY, SUNLIGHT, AND WIND—AVERAGE TEMPERATURE AND ANNUAL
PRECIPITATION ARE THE MOST DECISIVE IN SHAPING BIOME BOUNDARIES.

WHY AVERAGE TEMPERATURE MATTERS

TEMPERATURE AFFECTS BIOLOGICAL PROCESSES, INCLUDING PHOTOSYNTHESIS, RESPIRATION, GROWTH RATES, AND
REPRODUCTIVE CYCLES. |T ALSO INFLUENCES SOIL FORMATION AND MOISTURE RETENTION.

- PLANT ADAPTATIONS: PLANTS IN COLDER REGIONS DEVELOP ANTIFREEZE PROTEINS, DENSE FUR, OR SMALL LEAVES TO
CONSERVE HEAT. CONVERSELY, PLANTS IN WARMER AREAS HAVE ADAPTATIONS FOR HEAT TOLERANCE AND WATER
CONSERVATION.

- ANIMAL ADAPTATIONS: ANIMALS ADJUST THEIR BEHAVIOR, PHYSIOLOGY, AND MIGRATION PATTERNS BASED ON TEMPERATURE
FLUCTUATIONS.

- BlocHEMICAL PROCESSES: ENZYME ACTIVITY AND METABOLIC RATES ARE TEMPERATURE-DEPENDENT, INFLUENCING ECOSYSTEM
PRODUCTIVITY.

IMPACT OF ANNUAL PRECIPITATION

PRECIPITATION DETERMINES WATER AVAILABILITY, WHICH IS VITAL FOR PLANT GROWTH AND THE SURVIVAL OF ANIMALS.

- WATER SUPPLY: CONSISTENT RAINFALL SUPPORTS LUSH VEGETATION, WHILE LOW PRECIPITATION LEADS TO ARID
ENVIRONMENTS.

- SolL MOISTURE: AFFECTS SOIL NUTRIENT CYCLING AND PLANT ROOT SYSTEMS.

- EcosysTeM PRoODUCTIVITY: HIGHER PRECIPITATION GENERALLY CORRELATES WITH INCREASED PRIMARY PRODUCTIVITY.



How TEMPERATURE AND PRECIPITATION INTERACT TO DEFINE BIOMES

THE INTERPLAY BETWEEN TEMPERATURE AND PRECIPITATION CREATES A CLIMATE SPACE WITHIN WHICH DIFFERENT BIOMES CAN
EXIST. VARIATIONS IN THESE TWO FACTORS RESULT IN DISTINCT ENVIRONMENTAL CONDITIONS, LEADING TO THE FORMATION OF
SPECIFIC BIOMES.

CLIMATE DIAGRAMS AND BIOME DISTRIBUTION

CLIMATOLOGISTS OFTEN USE CLIMATE DIAGRAMS PLOTTING TEMPERATURE AGAINST PRECIPITATION TO PREDICT BIOME
DISTRIBUTION. THESE DIAGRAMS HIGHLIGHT WHERE CERTAIN COMBINATIONS SUPPORT PARTICULAR ECOSYSTEMS.

Key FACTORS INFLUENCING BIOME BOUNDARIES

- THRESHOLDS: SPECIFIC TEMPERATURE AND PRECIPITATION LEVELS MARK THE TRANSITION ZONES BETWEEN BIOMES.

- SEASONALITY: VARIATIONS IN SEASONAL TEMPERATURE AND RAINFALL CAN INFLUENCE THE TYPES OF VEGETATION AND
ANIMALS PRESENT.

- ALTITUDE AND LATITUDE: THESE GEOGRAPHIC FACTORS MODIFY LOCAL CLIMATE CONDITIONS, FURTHER AFFECTING BIOME
PLACEMENT.

MAJOR TERRESTRIAL BIoMES AND THEIR CLIMATIC CHARACTERISTICS

THe EARTH'S LAND SURFACES ARE DIVIDED INTO SEVERAL MAJOR BIOMES, EACH DEFINED BY ITS UNIQUE CLIMATIC PROFILE
PRIMARILY DETERMINED BY AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION.

ForesT BioMEs

- TROPICAL RAINFOREST

- AVERAGE TEMPERATURE: 25-27°C (77-81°F)

- ANNUAL PreciPITATION: 1750-2000 MM (69-79 INCHES)

- CHARACTERISTICS: HIGH BIODIVERSITY, DENSE CANOPY, CONSISTENT WARM TEMPERATURES AND HEAVY RAINFALL.
- TEMPERATE FOREST

- AVERAGE TEMPERATURE: 10-20°C (50-68°F)

- ANNUAL PreciPITATION: 750-1500 MM (30-59 INCHES)

- CHARACTERISTICS: DECIDUOUS TREES, SEASONAL VARIATION, MODERATE RAINFALL.

- BoreaL ForesT (TAIGA)

- AVERAGE TEMPERATURE: -5 To 5°C (23-41°F)

- ANNUAL PreciPITATION: 300-900 MM (12-35 INCHES)

- CHARACTERISTICS: CONIFEROUS TREES, LONG COLD WINTERS, SHORT WARM SUMMERS.

GRASSLAND BIOMES

- PRAIRIES AND SAVANNAS

- AVERAGE TEMPERATURE: 20-30°C (68-86°F)

- ANNUAL PreciPITATION: 500-900 MM (20-35 INCHES)

- CHARACTERISTICS: DOMINANCE OF GRASSES, PERIODIC DROUGHTS, FIRE-ADAPTED PLANTS.
- TEMPERATE GRASSLANDS

- TEMPERATURE: W IDE SEASONAL VARIATION

- PrecipitaTION: 300-700 MM (12-28 INCHES)



DeserT BIOMES

- CHARACTERISTICS:

- AVERAGE TEMPERATURE: CAN VARY FROM BELOW FREEZING AT NIGHT TO oVER 50°C (122°F) DURING THE DAY
- ANNUAL PreciPITATION: LEss THAN 250 MM (10 INCHES)

- ADAPTATIONS: W/ ATER CONSERVATION STRATEGIES, SUCH AS SUCCULENT PLANTS AND NOCTURNAL ANIMALS.

TUNDRA BioME

- CHARACTERISTICS:

- AVERAGE TEMPERATURE: -30 To 10°C (-22 10 50°F)

- ANNUAL PrecipITATION: 150-250 MM (6-10 INCHES)

- FEATURES: PERMAFROST, LOW SHRUB AND MOSS VEGETATION, SPECIALIZED FAUNA.

CLiMATE CHANGE AND ITS IMPACT ON TERRESTRIAL BIOMES

GLOBAL CLIMATE CHANGE THREATENS TO ALTER THE DELICATE BALANCE OF TEMPERATURE AND PRECIPITATION PATTERNS,
LEADING TO SHIFTS IN BIOME BOUNDARIES AND ECOSYSTEM HEALTH.

ProjecTeD CHANGES

- RISING TEMPERATURES: W/ILL LIKELY EXPAND DESERTS AND CAUSE TUNDRA AND BOREAL FORESTS TO MIGRATE POLEW ARD.

- ALTERED PRECIPITATION PATTERNS: INCREASED DROUGHTS AND IRREGULAR RAINFALL CAN DRY OUT FORESTS AND
GRASSLANDS, WHILE SOME REGIONS MAY EXPERIENCE INCREASED RAINFALL, LEADING TO FLOODING AND HABITAT LOSS.

- CONSEQUENCES FOR BIODIVERSITY: SPECIES ADAPTED TO SPECIFIC CLIMATE CONDITIONS MAY FACE EXTINCTION OR MIGRATION
CHALLENGES.

ADAPTATION AND CONSERVATION STRATEGIES

- PROTECTING AND RESTORING ECOSYSTEMS TO ENHANCE RESILIENCE.
- INCORPORATING CLIMATE MODELS INTO CONSERVATION PLANNING.
- PROMOTING SUSTAINABLE LAND USE PRACTICES TO MITIGATE FURTHER CLIMATE IMPACTS.

CONCLUSION

AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION ARE UNDENIABLY THE PRIMARY DETERMINANTS OF TERRESTRIAL BIOMES.
THESE CLIMATIC FACTORS INFLUENCE THE DISTRIBUTION, STRUCTURE, AND BIOLOGICAL PRODUCTIVITY OF ECOSYSTEMS ACROSS
THE GLOBE. RECOGNIZING THE IMPORTANCE OF THESE VARIABLES HELPS ECOLOGISTS, POLICYMAKERS, AND CONSERVATIONISTS
UNDERSTAND CURRENT BIOME PATTERNS AND ANTICIPATE FUTURE CHANGES DRIVEN BY CLIMATE VARIABILITY. AS THE PLANET
FACES ONGOING CLIMATE SHIFTS, SAFEGUARDING THE INTEGRITY OF TERRESTRIAL BIOMES REQUIRES A NUANCED UNDERSTANDING
OF HOW TEMPERATURE AND PRECIPITATION INTERACT TO SUSTAIN EARTH'S DIVERSE ECOSYSTEMS.

Key TAKEAWAYS

- TEMPERATURES INFLUENCE BIOLOGICAL PROCESSES AND PLANT AND ANIMAL ADAPTATIONS.
- PRECIPITATION DETERMINES WATER AVAILABILITY, AFFECTING VEGETATION AND ECOSYSTEM PRODUCTIVITY.



- THE COMBINATION OF TEMPERATURE AND RAINFALL PATTERNS DEFINES THE BOUNDARIES OF MAJOR BIOMES.

- CLIMATE CHANGE THREATENS TO DISRUPT CURRENT BIOME DISTRIBUTIONS, IMPACTING BIODIVERSITY AND ECOSYSTEM
SERVICES.

- CONSERVATION EFFORTS MUST CONSIDER CLIMATIC FACTORS TO EFFECTIVELY PROTECT AND RESTORE TERRESTRIAL
ECOSYSTEMS.

BY COMPREHENDING HOW AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION SHAPE TERRESTRIAL BIOMES, WE CAN BETTER
APPRECIATE THE COMPLEXITY OF EARTH'S ECOSYSTEMS AND THE IMPORTANCE OF MAINTAINING CLIMATIC STABILITY FOR FUTURE
GENERATIONS.

FREQUENTLY AskeD QUESTIONS

How Do AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION INFLUENCE THE
DISTRIBUTION OF TERRESTRIAL BIOMES?

AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION ARE KEY FACTORS THAT DETERMINE THE TYPES OF VEGETATION AND
ECOSYSTEMS IN A REGION, SHAPING THE DISTRIBUTION OF TERRESTRIAL BIOMES SUCH AS FORESTS, DESERTS, AND GRASSLANDS.

\WHY ARE TEMPERATURE AND PRECIPITATION CONSIDERED THE PRIMARY DETERMINANTS
OF TERRESTRIAL BIOMES?

BECAUSE THEY DIRECTLY AFFECT PLANT GROWTH, SOIL CONDITIONS, AND WATER AVAILABILITY, WHICH ARE ESSENTIAL FOR
DEFINING THE CHARACTERISTICS AND BOUNDARIES OF DIFFERENT BIOMES.

How DOES A CHANGE IN AVERAGE TEMPERATURE IMPACT THE TYPE OF TERRESTRIAL
BIOME PRESENT IN AN AREA?

AN INCREASE IN AVERAGE TEMPERATURE MAY SHIFT BIOMES TOWARDS MORE TROPICAL OR ARID TYPES, WHILE A DECREASE
COULD LEAD TO COOLER, MORE TEMPERATE OR TUNDRA-LIKE BIOMES, ALTERING THE ECOSYSTEM COMPOSITION.

IN WHAT WAYS DOES ANNUAL PRECIPITATION INFLUENCE BIOME DIVERSITY AND
PRODUCTIVITY?

HIGHER PRECIPITATION GENERALLY SUPPORTS LUSH, PRODUCTIVE ECOSYSTEMS LIKE RAINFORESTS, WHILE LOWER PRECIPITATION
FAVORS DESERTS AND XERIC SHRUBLANDS, AFFECTING BIODIVERSITY AND BIOMASS LEVELS.

CAN VARIATIONS IN TEMPERATURE AND PRECIPITATION LEAD TO BIOME TRANSITIONS
OVER TIME?

YES, SIGNIFICANT CHANGES IN TEMPERATURE AND PRECIPITATION PATTERNS CAN CAUSE SHIFTS IN BIOME BOUNDARIES, LEADING
TO TRANSITIONS SUCH AS FROM GRASSLAND TO DESERT OR FOREST TO SAVANNA.

How MIGHT CLIMATE CHANGE ALTER THE PRIMARY DETERMINANTS OF TERRESTRIAL
BIOMES?

CLIMATE CHANGE CAN MODIFY TEMPERATURE AND PRECIPITATION PATTERNS, POTENTIALLY CAUSING BIOMES TO MIGRATE,
SHRINK, OR EXPAND, WHICH IMPACTS BIODIVERSITY AND ECOSYSTEM SERVICES.



ARE THERE OTHER FACTORS THAT INFLUENCE TERRESTRIAL BIOME DISTRIBUTION BESIDES
TEMPERATURE AND PRECIPITATION?

YES, FACTORS SUCH AS SOIL TYPE, ELEVATION, SUNLIGHT, AND HUMAN ACTIVITY ALSO INFLUENCE BIOME CHARACTERISTICS,
BUT TEMPERATURE AND PRECIPITATION ARE THE MOST FUNDAMENTAL DRIVERS.

How CAN UNDERSTANDING THE RELATIONSHIP BETWEEN TEMPERATURE , PRECIPITATION,
AND BIOMES HELP IN CONSERVATION EFFORTS?

BY PREDICTING HOW BIOMES MAY SHIFT WITH CHANGING CLIMATE PATTERNS, CONSERVATIONISTS CAN DEVELOP STRATEGIES TO
PROTECT VULNERABLE ECOSYSTEMS AND BIODIVERSITY HOTSPOTS EFFECTIVELY.

ADDITIONAL RESOURCES

AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION ARE PRIMARY DETERMINANTS OF THE TERRESTRIAL BIOME THAT WILL

(UNDERSTANDING THE DISTRIBUTION AND CHARACTERISTICS OF TERRESTRIAL BIOMES IS FUNDAMENTAL IN ECOLOGY,
CONSERVATION, AND ENVIRONMENTAL MANAGEMENT. AMONG THE MYRIAD FACTORS INFLUENCING BIOME FORMATION AND
SUSTAINABILITY, AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION STAND OUT AS THE MOST CRITICAL DETERMINANTS.
THESE TWO CLIMATIC VARIABLES SHAPE THE PHYSICAL ENVIRONMENT, INFLUENCE BIOLOGICAL PROCESSES, AND ULTIMATELY
DEFINE THE DISTINCTIVE FEATURES OF EACH BIOME. THIS COMPREHENSIVE REVIEW DELVES INTO HOW TEMPERATURE AND
PRECIPITATION GOVERN TERRESTRIAL BIOMES, EXPLORING THEIR ROLES, INTERACTIONS, AND IMPLICATIONS FOR BIODIVERSITY AND
ECOSYSTEM FUNCTION.

INTRODUCTION: THE SIGNIFICANCE OF CLIMATE IN BIOME FORMATION

A BIOME IS A LARGE, GEOGRAPHICALLY EXTENSIVE COMMUNITY OF PLANTS AND ANIMALS ADAPTED TO A SPECIFIC CLIMATE AND
ENVIRONMENTAL CONDITIONS. W/HILE FACTORS SUCH AS SOIL TYPE, TOPOGRAPHY, AND HUMAN ACTIVITY INFLUENCE BIOMES,
CLIMATE REMAINS THE PRIMARY DRIVER. AMONG CLIMATIC FACTORS, AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION ARE
PARAMOUNT BECAUSE THEY DIRECTLY DETERMINE THE AVAILABILITY OF WATER AND THE THERMAL RANGE WITHIN \WHICH
ORGANISMS CAN SURVIVE AND THRIVE.

THESE TWO VARIABLES INFLUENCE:
- VEGETATION TYPE AND STRUCTURE: DICTATING WHAT PLANTS CAN GROW AND HOW THEY DEVELOP.
- ANIMAL ADAPTATIONS AND DISTRIBUTIONS: SHAPING THE SPECIES COMPOSITION BASED ON HABITAT CONDITIONS.

- PRODUCTIVITY AND NUTRIENT CYCLING: AFFECTING BIOMASS ACCUMULATION AND ECOLOGICAL PROCESSES.

(UNDERSTANDING THE INTERPLAY OF TEMPERATURE AND PRECIPITATION ALLOWS ECOLOGISTS TO PREDICT THE PRESENCE AND
BOUNDARIES OF DIFFERENT BIOMES ACROSS THE GLOBE.

RoLE oF AVERAGE TEMPERATURE IN DETERMINING BIOMES

TEMPERATURE AS A LIMITING AND SHAPING FACTOR



TEMPERATURE INFLUENCES METABOLIC RATES, GROWTH, REPRODUCTION, AND SURVIVAL OF ORGANISMS. IT ALSO AFFECTS THE
PHYSICAL ENVIRONMENT, SUCH AS SOIL FORMATION AND DECOMPOSITION RATES. THE AVERAGE TEMPERATURE OF A REGION
PRIMARILY DETERMINES:

- THE TYPES OF VEGETATION THAT CAN ESTABLISH AND PERSIST.

- THE LENGTH OF GROWING SEASONS.
- THE PHYSIOLOGICAL LIMITS OF FLORA AND FAUNA.

TeMPERATURE RANGES AND CORRESPONDING BIOMES

DIFFERENT BIOMES ARE ASSOCIATED WITH CHARACTERISTIC TEMPERATURE RANGES:

- TroricAL BioMes (E.G., TROPICAL RAINFOREST):
- AVERAGE TEMPERATURE: TYPICALLY BETWEEN 20°C anD 30°C YEAR-ROUND.
- IMPLICATIONS: CONSISTENT WARMTH PROMOTES RAPID PLANT GROWTH AND HIGH BIODIVERSITY.

- TeMPErATE BioMes (E.G., DECIDUOUS FORESTS, GRASSLANDS):

- AVERAGE TEMPERATURE: RANGES FROM ABOUT 0°C 10 20°C, WITH DISTINCT SEASONAL VARIATION.

- IMPLICATIONS: SEASONAL CHANGES INFLUENCE DECIDUOUS PLANT LIFE CYCLES AND ANIMAL MIGRATION PATTERNS.

- BoreaL or TAIGA BioMEs:

- AVERAGE TEMPERATURE: USUALLY BETWEEN -5°C AND 5°C DURING WINTER, WITH SUMMER TEMPERATURES UP TO 15°C.
- IMPLICATIONS: COLD TEMPERATURES LIMIT PLANT DIVERSITY, FAVORING CONIFEROUS FORESTS ADAPTED TO FREEZING
CONDITIONS.

- TUNDRA:

- AVERAGE TEMPERATURE: OFTEN BELOW FREEZING FOR MOST OF THE YEAR, WITH SHORT, COOL SUMMERS.
- IMPLICATIONS: LIMITED PLANT GROWTH, PREDOMINANTLY MOSSES AND LOW SHRUBS, ADAPTED TO EXTREME COLD.

IMPACT OF TEMPERATURE V ARIABILITY

Bevonp AVERAGES, THE VARIABILITY AND EXTREMITIES OF TEMPERATURE INFLUENCE BIOME BOUNDARIES AND RESILIENCE:

- EXTREME COLD OR HEAT CAN RESTRICT SPECIES DISTRIBUTIONS.
- CLIMATE CHANGE LEADING TO TEMPERATURE SHIFTS CAN CAUSE BIOME BOUNDARIES TO MIGRATE, SOMETIMES RESULTING IN THE
LOSS OR ENCROACHMENT OF CERTAIN BIOMES.

RoLE oF ANNUAL PRECIPITATION IN DETERMINING BIOMES

PreciPITATION AS A CRITICAL RESOURCE

W ATER AVAILABILITY, DICTATED BY PRECIPITATION, IS VITAL FOR PLANT GROWTH AND ECOSYSTEM PRODUCTIVITY. IT
INFLUENCES SOIL MOISTURE, NUTRIENT LEACHING, AND THE CAPACITY OF VEGETATION TO SUPPORT ANIMAL LIFE.

PRECIPITATION PATTERNS AND THEIR EFFECTS



PRECIPITATION DIFFERS NOT JUST IN TOTAL ANNUAL AMOUNT BUT ALSO IN DISTRIBUTION THROUGHOUT THE YEAR:

- HIGH AND EVENLY DISTRIBUTED RAINFALL SUPPORTS LUSH, BIODIVERSE ECOSYSTEMS LIKE RAINFORESTS.

- SEASONAL RAINFALL CAN LEAD TO DISTINCT DRY AND WET SEASONS, CHARACTERISTIC OF SAVANNAS OR MONSOONAL
FORESTS.

- LOW PRECIPITATION RESULTS IN ARID OR SEMI-ARID LANDSCAPES, SUCH AS DESERTS.

CLASSIFICATION OF BIOMES BASED ON PRECIPITATION

DIFFERENT BIOMES ARE ASSOCIATED WITH SPECIFIC PRECIPITATION REGIMES:

- TROPICAL RAINFORESTS:
- ANNUAL PRreCIPITATION: OFTEN EXCEEDING 2000 MM.
- IMPLICATIONS: PERSISTENT MOISTURE SUPPORTS DENSE VEGETATION LAYERS.

- TeMPERATE DeEcibuous FORESTS AND GRASSLANDS:
- ANNUAL PRrecIPITATION: RANGES FROM 600 1O 1500 MM.
- IMPLICATIONS: SUFFICIENT MOISTURE FOR DIVERSE PLANT LIFE, BUT SEASONAL VARIATION INFLUENCES GROWTH CYCLES.

- DESERTS:
- ANNUAL PRECIPITATION: LESS THAN 250 MM.
- IMPLICATIONS: W/ ATER SCARCITY LIMITS PLANT AND ANIMAL DIVERSITY.

- SAVANNAHS AND TROPICAL DRY FORESTS:
- ANNUAL PreciPITATION: BETWEEN 500 AnD 1500 MM, OFTEN WITH MARKED DRY SEASONS.

PRECIPITATION VARIABILITY AND |ITS EcoLoGicAL CONSEQUENCES

THE FREQUENCY AND INTENSITY OF RAINFALL EVENTS INFLUENCE:

- VEGETATION ADAPTATIONS, SUCH AS DEEP ROOTS OR WATER-STORING TISSUES.
- FIre REGIMES, ESPECIALLY IN GRASSLANDS AND SAVANNAS.
- ANIMAL MIGRATION AND BREEDING CYCLES, SYNCHRONIZED WITH RAINY SEASONS.

INTERACTION BETWEEN TEMPERATURE AND PRECIPITATION: THE BIOME
MATRIX

W/HILE TEMPERATURE AND PRECIPITATION ARE INDIVIDUALLY CRITICAL, THEIR INTERACTION DEFINES THE BIOME MATRIX—A TWO-
DIMENSIONAL SPACE WHERE EACH POINT CORRESPONDS TO A SPECIFIC COMBINATION OF THESE VARIABLES, DETERMINING THE
DOMINANT BIOME.

CLIMATIC ZoNES AND CORRESPONDING BIOMES

- TROPICAL ZONE:

- HIGH TEMPERATURE €T HIGH PRECIPITATION TROPICAL RAINFORESTS.

- SUBTROPICAL AND TEMPERATE ZONES:

- MODERATE TEMPERATURE €T VARIABLE PRECIPITATION DECIDUOUS FORESTS, GRASSLANDS.
- CoLD ZONES:



- Low TEMPERATURE & VARIABLE PRECIPITATION BOREAL FORESTS, TUNDRA.
- ARID ZONES:
- HIGH TEMPERATURE € LOW PRECIPITATION DESERTS.

BioMe BouNDARIES AND CLIMATE CHANGE

SHIFTS IN AVERAGE TEMPERATURE AND PRECIPITATION PATTERNS DUE TO CLIMATE CHANGE ARE CAUSING:

- POLEWARD AND ELEVATIONAL MOVEMENTS OF BIOMES.
- ALTERED SPECIES DISTRIBUTIONS AND POTENTIAL ECOSYSTEM MISMATCHES.
- INCREASED RISK OF DESERTIFICATION IN SEMI-ARID REGIONS.

OTHER CLIMATIC AND ENVIRONMENTAL FACTORS MODULATING BIOMES

ALTHOUGH TEMPERATURE AND PRECIPITATION ARE PRIMARY, OTHER FACTORS MODULATE BIOME CHARACTERISTICS!

- SolL TYPE AND FERTILITY:
- NUTRIENT-RICH SOILS SUPPORT MORE LUSH BIOMES.
- POOR SOILS, LIKE IN DESERTS, LIMIT VEGETATION REGARDLESS OF RAINFALL.

- SUNLIGHT AND SEASONALITY:
- INFLUENCES PHOTOSYNTHESIS RATES AND PLANT PHENOLOGY.

- DISTURBANCE REGIMES:
- FIRES, HURRICANES, AND HUMAN ACTIVITIES CAN RESHAPE BIOMES INDEPENDENTLY OF CLIMATE.

IMPLICATIONS FOR BIODIVERSITY AND ECOSYSTEM SERVICES

UNDERSTANDING THE PRIMARY CLIMATIC DETERMINANTS HELPS IN PREDICTING BIODIVERSITY PATTERNS AND ECOSYSTEM SERVICES:

- HIGH-DIVERSITY BIOMES, LIKE TROPICAL RAINFORESTS, THRIVE IN W ARM, MOIST ENVIRONMENTS.

- BIOMES WITH SPECIALIZED ADAPTATIONS, SUCH AS DESERTS, SUPPORT UNIQUE SPECIES ADAPTED TO EXTREME CONDITIONS.
- EcosysTem SERVICES, INCLUDING CARBON SEQUESTRATION, WATER FILTRATION, AND HABITAT PROVISION, DEPEND HEAVILY
ON THE CLIMATIC CONTEXT.

ConNcrusioN: THE CENTRALITY OF TEMPERATURE AND PRECIPITATION IN
BioMe EcoLoGgY

IN SUM, AVERAGE TEMPERATURE AND ANNUAL PRECIPITATION SERVE AS THE BACKBONE OF TERRESTRIAL BIOME CLASSIFICATION
AND UNDERSTANDING. THEIR COMBINED EFFECTS CREATE THE ENVIRONMENTAL TEMPLATES UPON WHICH ECOSYSTEMS ARE BUILT,
INFLUENCE SPECIES DISTRIBUTIONS, AND DETERMINE ECOLOGICAL DYNAMICS. RECOGNIZING THEIR ROLES IS ESSENTIAL FOR
PREDICTING HOW BIOMES WILL RESPOND TO ONGOING CLIMATE CHANGE, GUIDING CONSERVATION EFFORTS, AND MANAGING
NATURAL RESOURCES SUSTAINABLY.



AS CLIMATE PATTERNS EVOLVE, SO TOO WILL THE BOUNDARIES AND CHARACTERISTICS OF BIOMES. A NUANCED APPRECIATION
OF THESE PRIMARY CLIMATIC DETERMINANTS ENABLES ECOLOGISTS, POLICYMAKERS, AND CONSERVATIONISTS TO ANTICIPATE
CHANGES, MITIGATE ADVERSE IMPACTS, AND FOSTER RESILIENT ECOSYSTEMS IN A CHANGING \WORLD.
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