IN THE NORTHERN HEMISPHERE, WHY Do WESTERLIES FLOW
FRoM THE WEST BuT TRADE WINDS FLOW FROM THE EAST?

IN THE NorTHERN HEMISPHERE, WHY Do WESTERLIES FLow FrRoM THE WEST BUT TrRADE WiNDS FLow FRoM THE EAST?
THIS INTRIGUING PHENOMENON OF ATMOSPHERIC CIRCULATION PATTERNS HAS FASCINATED METEOROLOGISTS, NAVIGATORS, AND
CLIMATE SCIENTISTS FOR CENTURIES. UNDERSTANDING WHY THE PREVAILING WINDS IN THE NORTHERN HEMISPHERE BLOW FROM
OPPOSITE DIRECTIONS—WESTERLIES FROM THE WEST AND TRADE WINDS FROM THE EAST——REQUIRES A DEEP DIVE INTO EARTH'S
ROTATION, GLOBAL PRESSURE SYSTEMS, AND THE CORIOLIS EFFECT. THESE WIND PATTERNS ARE FUNDAMENTAL TO WEATHER
SYSTEMS, CLIMATE ZONES, AND EVEN HISTORICAL EXPLORATION ROUTES. IN THIS COMPREHENSIVE ARTICLE, WE WILL EXPLORE
THE SCIENCE BEHIND THESE PREVAILING WINDS, THEIR FORMATION MECHANISMS, AND THEIR SIGNIFICANCE IN GLOBAL CLIMATE
DYNAMICS.

UNDERSTANDING GLOBAL W/ IND PATTERNS: AN OVERVIEW

BEFORE DELVING INTO THE SPECIFICS OF THE WESTERLIES AND TRADE WINDS, IT’S ESSENTIAL TO GRASP THE BROADER CONTEXT
OF EARTH'S ATMOSPHERIC CIRCULATION. THE PLANET'S ROTATION, THE UNEVEN HEATING OF THE EARTH'S SURFACE, AND THE
CONSERVATION OF ANGULAR MOMENTUM CREATE A COMPLEX SYSTEM OF WIND BELTS ENCIRCLING THE GLOBE.

Key GLoBAL WIND CIRcULATION CELLS

EARTH'S ATMOSPHERIC CIRCULATION CAN BE SIMPLIFIED INTO MAJOR CELLS:

1. HapLey CEeLLS: LOCATED BETWEEN THE EQUATOR AND ABOUT 30° LATITUDE, THEY ARE RESPONSIBLE FOR TROPICAL TRADE
WINDS.

2. FerreL CELLS: PosITIONED BETWEEN 30° AND 60°, THEY GENERATE WESTERLIES.

3. PoLAr CELLS: FOUND NEAR THE POLES, INFLUENCING POLAR EASTERLIES.

EACH OF THESE CELLS INFLUENCES THE PREVAILING WIND DIRECTIONS IN THEIR RESPECTIVE ZONES, CONTRIBUTING TO THE
CHARACTERISTIC WIND PATTERNS OBSERVED IN THE NORTHERN HEMISPHERE.

WHY Do TrADE WINDS FLOW FROM THE EAST IN THE NORTHERN
HEMISPHERE?

TRADE WINDS ARE EASTERLY WINDS THAT DOMINATE THE TROPICS AND SUBTROPICS, PRIMARILY BETWEEN THE EQUATOR AND
30° NORTH LATITUDE IN THE NORTHERN HEMISPHERE. THEY ARE VITAL FOR MARITIME NAVIGATION AND HAVE A SIGNIFICANT
IMPACT ON TROPICAL WEATHER SYSTEMS.

ForMATION oF TRADE WINDS

THE FORMATION OF TRADE WINDS INVOLVES SEVERAL INTERCONNECTED PROCESSES:

- SOLAR HEATING AT THE EQUATOR: THE EQUATOR RECEIVES INTENSE SUNLIGHT YEAR-ROUND, CAUSING WARM, LOW~PRESSURE
AIR TO RISE.

- Ri1sING AIR AND CONVECTION: THE WARM AIR RISES, CREATING A ZONE OF LOW PRESSURE AT THE SURFACE.

- SURFACE PRESSURE GRADIENT: AIR MOVES FROM HIGH-PRESSURE AREAS IN THE SUBTROPICS TOWARD THE LOW-PRESSURE
EQUATORIAL REGION.

- THe CorloLIs EFFECT: AS AIR MOVES TOWARD THE EQUATOR, EARTH'S ROTATION CAUSES THE PATH TO DEFLECT



WESTWARD, RESULTING IN WINDS BLOWING FROM EAST TO WEST.

RoLE oF EARTH'S RoTATION AND THE CoRrIoLIS EFFECT

THE CORIOLIS EFFECT—AN APPARENT DEFLECTION OF MOVING OBJECTS CAUSED BY EARTH'S ROTATION—IS PIVOTAL IN
SHAPING THE DIRECTION OF TRADE WINDS:

- IN THE NORTHERN HEMISPHEEE/ THE CORIOLIS EFFECT DEFLECTS MOVING AIR TO THE RIGHT.
- RESULT: AIR MOVING TOWARD THE EQUATOR FROM THE SUBTROPICAL HIGH-PRESSURE ZONES IS DEFLECTED EASTWARD,
PRODUCING EASTERLY WINDS.

Key PoiNTs ABouT TRADE WINDS

- THEY FLOW FROM NORTHEAST TO SOUTHWEST IN THE NORTHERN HEMISPHERE.
- THEY ARE STRONGEST IN THE SUBTROPICAL REGIONS AND WEAKEN TOWARD THE EQUATOR.
- THEY HELP DRIVE OCEAN CURRENTS LIKE THE ATLANTIC AND PACIFIC TRADE ROUTES.

WHY Do WESTERLIES FLowW FROM THE WEST IN THE NORTHERN HEMISPHERE?

\X/ESTERLIES ARE PREVAILING WINDS THAT BLOW FROM THE WEST TO THE EAST, MAINLY BETWEEN 30° AND 60° LATITUDES IN
THE NORTHERN HEMISPHERE. THESE WINDS SIGNIFICANTLY INFLUENCE WEATHER PATTERNS AND STORM TRACKS ACROSS MID-
LATITUDES.

FORMATION OF WESTERLIES

THE GENESIS OF THE WESTERLIES INVOLVES A DIFFERENT SET OF ATMOSPHERIC DYNAMICS:

- PoLAR FRONT AND TEMPERATURE GRADIENTS: THE BOUNDARY BETWEEN COLD POLAR AIR AND WARMER AIR FROM THE TROPICS
CREATES A STEEP TEMPERATURE GRADIENT.

- PRESSURE SYSTEMS: THE INTERACTION OF HIGH-PRESSURE SYSTEMS IN THE SUBTROPICS AND LOW-PRESSURE SYSTEMS NEAR
THE POLES DRIVES WIND FLOW.

- CorIoLIS EFFECT: AS AIR MOVES POLEWARD FROM THE SUBTROPICS, EARTH'S ROTATION AGAIN DEFLECTS IT TO THE RIGHT IN
THE NORTHERN HEMISPHERE.

MEeCHANICS BEHIND THE WESTERLIES

- AIR FLOWS FROM SUBTROPICAL HIGH-PRESSURE ZONES TOWARD MID-LATITUDE LOW-PRESSURE SYSTEMS.
- DUE To THE CoRIOLIS EFFECT, THESE WINDS ARE DEFLECTED EASTWARD, RESULTING IN PREVAILING WESTERLIES.
- THESE WINDS ARE STRONGEST DURING WINTER MONTHS WHEN TEMPERATURE CONTRASTS ARE MOST PRONOUNCED.

CHARACTERISTICS OF THE WESTERLIES

- THEY GENERALLY BLOW FROM SOUTHWEST TO NORTHEAST.
- THEY INFLUENCE WEATHER SYSTEMS, BRINGING STORMS AND FRONTAL SYSTEMS FROM WEST TO EAST.
- THEY ARE CRUCIAL FOR THE MOVEMENT OF WEATHER ACROSS NORTH AMERICA, EUROPE, AND ASIA.



THe RoLe oF EARTH's RoTATION AND THE CorIoLIS EFFECT IN SHAPING
W IND DIRECTIONS

THE CORE REASON WHY WINDS IN THE NORTHERN HEMISPHERE BLOW FROM OPPOSITE DIRECTIONS IN DIFFERENT ZONES HINGES ON
EARTH'S ROTATION AND THE CORIOLIS EFFECT. LET’S EXPLORE THIS IN DETAIL.

THe CorioLis EFFECT EXPLAINED

- DEFINITION: AN APPARENT FORCE CAUSED BY EARTH'S ROTATION THAT DEFLECTS THE PATH OF MOVING OBJECTS, INCLUDING
AIR MASSES.

- EFFECT IN THE NORTHERN HEMISPHERE: DEFLECTS MOVING AIR TO THE RIGHT.

- EFFECT IN THE SOUTHERN HEMISPHERE: DEFLECTS TO THE LEFT.

IMPACT ON WIND PATTERNS

THe CORIOLIS EFFECT CAUSES:

- TRADE W/INDS: TO BE DEFLECTED WESTWARD, RESULTING IN EASTERLY (FROM EAST TO \X/EST) FLOW.
- WESTERLIES: TO BE DEFLECTED EASTWARD, RESULTING IN WESTERLY (FROM WEST TO EAST) FLOW.
- POLAR EASTERLIES: ALSO DEFLECTED BY THE CORIOLIS EFFECT, INFLUENCING COLD AIR MOVEMENTS NEAR THE POLES.

INFLUENCE OF EARTH'S ROTATION AND THE HADLEY, FERREL, AND POLAR
CeLLs

THE THREE PRIMARY CIRCULATION CELLS—HADLEY, FERREL, AND POLAR—ARE INTERCONNECTED WITH EARTH'S ROTATION
SHAPING THE GLOBAL WIND PATTERN.

/

HADLEY CeLLs AND TRADE WINDS

- W ARM AIR RISES AT THE EQUATOR, MOVES POLEWARD AT HIGH ALTITUDE, COOLS, AND DESCENDS IN SUBTROPICS.
- SURFACE WINDS RETURN TOWARD THE EQUATOR AS TRADE WINDS, DEFLECTED BY THE CORIOLIS EFFECT TO PRODUCE
EASTERLIES.

FerreL CeLLS AND WESTERLIES

- AIR FLOWS POLEWARD FROM THE SUBTROPICS, INFLUENCED BY MID-LATITUDE PRESSURE SYSTEMS.
- DEFLECTED EASTWARD BY EARTH'S ROTATION, CREATING PREVAILING WESTERLIES.

PoLAR CELLS AND POLAR EASTERLIES

- COLD AIR DESCENDS NEAR THE POLES AND MOVES EQUATORW ARD.
- DeFLECTED BY THE CORIOLIS EFFECT, RESULTING IN EASTERLY POLAR EASTERLIES.



HisTorICAL AND PRACTICAL SIGNIFICANCE OF W/IND PATTERNS

(UNDERSTANDING THESE WIND PATTERNS HAS PRACTICAL APPLICATIONS:

- NAVIGATION: SAILORS HISTORICALLY RELIED ON TRADE WINDS AND WESTERLIES FOR TRANSOCEANIC TRAVEL.
- CLIMATE PREDICTION: W/IND BELTS INFLUENCE MONSOON SYSTEMS, STORM TRACKS, AND DROUGHTS.
- RENEWABLE ENERGY: W/ IND TURBINES HARNESS PREVAILING WINDS FOR POWER GENERATION.

IMPACT ON CLIMATE AND WEATHER

- THE INTERACTION BETWEEN TRADE WINDS AND WESTERLIES INFLUENCES STORM TRAJECTORIES.
- THESE WINDS HELP DISTRIBUTE HEAT FROM THE EQUATOR TOWARD HIGHER LATITUDES, MODERATING CLIMATE.

CoNcLUSION: THE INTERPLAY OF EARTH'S ROTATION AND ATMOSPHERIC
DyNAMICS

IN SUMMARY, THE REASON WHY THE PREVAILING WINDS IN THE NORTHERN HEMISPHERE FLOW FROM OPPOSITE
DIRECTIONS—TRADE WINDS FROM THE EAST AND WESTERLIES FROM THE WEST—IS PRIMARILY DUE TO EARTH'S ROTATION, THE
CorioLIs EFFECT, AND THE STRUCTURE OF ATMOSPHERIC CIRCULATION CELLS. THE TRADE WINDS DEVELOP FROM THE HADLEY
CELLS, WITH EARTH'S ROTATION DEFLECTING SURFACE AIR WESTWARD, RESULTING IN EASTERLY WINDS NEAR THE EQUATOR.
CONVEESELY/ THE WESTERLIES ORIGINATE FROM THE FERREL CELLS, WITH EARTH'S ROTATION AGAIN CAUSING DEFLECTION, BUT
THIS TIME LEADING TO WINDS BLOWING FROM THE WEST TOWARD THE EAST IN MID-LATITUDES.

UNDERST ANDING THESE FUNDAMENTAL ATMOSPHERIC PROCESSES IS CRUCIAL FOR APPRECIATING HOW WEATHER PATTERNS,
CLIMATE ZONES, AND OCEAN CURRENTS OPERATE ACROSS THE GLOBE. THE COMPLEX INTERPLAY OF EARTH'S ROTATION, SOLAR
HEATING, PRESSURE SYSTEMS, AND THE CORIOLIS EFFECT CREATES THE DYNAMIC AND PREDICTABLE WIND PATTERNS THAT HAVE
SHAPED HUMAN HISTORY AND CONTINUE TO INFLUENCE OUR ENVIRONMENT TODAY.

Keyworps For SEO OPTIMIZATION:

- NORTHERN HEMISPHERE WIND PATTERNS

- WESTERLIES EXPLAINED

- TRADE WINDS IN THE NORTHERN HEMISPHERE
- CORIOLIS EFFECT AND WINDS

- ATMOSPHERIC CIRCULATION CELLS

- GLOBAL WIND BELTS

- CLIMATE ZONES AND PREVAILING WINDS

- IMPACT OF EARTH'S ROTATION ON WIND

- MARITIME NAVIGATION AND WIND PATTERNS
- WEATHER SYSTEMS AND WIND FLOW

FREQUENTLY AskeD QUESTIONS

\WHY DO THE WESTERLIES FLOW FROM THE WEST IN THE NORTHERN HEMISPHERE?

THE WESTERLIES FLOW FROM THE WEST DUE TO THE CORIOLIS EFFECT ACTING ON THE PREVAILING SURFACE WINDS, CAUSED BY
THE EARTH'S ROTATION, WHICH DEFLECTS WIND FROM EAST TO WEST IN THE MID-LATITUDES.



\W/HAT CAUSES THE TRADE W/INDS TO BLOW FROM THE EAST IN THE NORTHERN
HeMISPHERE?

TRADE W/INDS ARE DRIVEN BY THE HADLEY CELL CIRCULATION, WHERE WARM AIR RISES AT THE EQUATOR AND MOVES TOW ARD
THE SUBTROPICS, THEN COOLS AND SINKS, CAUSING EASTERLY SURFACE WINDS THAT BLOW FROM EAST TO WEST.

How DoES EARTH'S ROTATION INFLUENCE THE DIRECTION OF THESE WIND PATTERNS?

EARTH'S ROTATION CAUSES THE CORIOLIS EFFECT, WHICH DEFLECTS MOVING AIR MASSES TO THE RIGHT IN THE NORTHERN
HEMISPHERE, SHAPING THE WESTERLIES AND TRADE W/INDS IN THEIR RESPECTIVE DIRECTIONS.

ARE THESE WIND PATTERNS CONSISTENT THROUGHOUT THE YEAR?

W/HILE GENERALLY CONSISTENT, THE STRENGTH AND EXACT PATHS OF THE W/ESTERLIES AND TRADE WINDS CAN VARY
SEASONALLY DUE TO CHANGES IN TEMPERATURE, PRESSURE SYSTEMS, AND THE POSITION OF THE JET STREAMS.

How DO THESE WIND PATTERNS AFFECT WEATHER AND CLIMATE IN THE NORTHERN
HeMISPHERE?

THEY INFLUENCE WEATHER SYSTEMS, SUCH AS STORM TRACKS AND PRECIPITATION PATTERNS, AND HELP DISTRIBUTE HEAT FROM
THE EQUATOR TOWARD THE POLES, IMPACTING REGIONAL CLIMATES.

\WHY ARE THE TRADE W/INDS CALLED ‘TRADE WINDS'?

THEY ARE CALLED 'TRADE WINDS' BECAUSE THEY HISTORICALLY FACILITATED MARITIME TRADE ROUTES ACROSS THE ATLANTIC
AND PACIFIC OCEANS BY PROVIDING RELIABLE EASTERLY WINDS FOR SAILING SHIPS.

WHAT IS THE SIGNIFICANCE OF THE POLAR FRONT IN RELATION TO THESE WIND
PATTERNS?

THE POLAR FRONT MARKS THE BOUNDARY WHERE COLD POLAR AIR MEETS WARMER AIR FROM THE SOUTH, INFLUENCING THE
\WESTERLIES’ POSITION AND STRENGTH, AND CONTRIBUTING TO STORM DEVELOPMENT IN THE MID-LATITUDES.

How po THE WESTERLIES AND TRADE W/ INDS INTERACT TO INFLUENCE GLOBAL
CIRCULATION?

THESE WIND PATTERNS ARE PART OF THE EARTH'S GENERAL CIRCULATION CELLS (HADLEY, FERREL/ AND PoLAR CELLS),
WORKING TOGETHER TO TRANSFER HEAT AND MOISTURE AROUND THE PLANET, MAINTAINING CLIMATE BALANCE.

CAN CLIMATE CHANGE AFFECT THE FLOW OF WESTERLIES AND TRADE W/ INDS?

YES/ CLIMATE CHANGE CAN ALTER TEMPERATURE GRADIENTS AND PRESSURE SYSTEMS, POTENTIALLY SHIFTING THE STRENGTH,
POSITION, AND PATHS OF THESE WIND PATTERNS, WHICH CAN IMPACT WEATHER AND CLIMATE GLOBALLY.

ADDITIONAL RESOURCES

IN THe NORTHERN HEMISPHERE, W/HY Do \WESTERLIES FLOW FROM THE WEST BUT TRADE W/INDS FLOW FROM THE EAST?
THIS INTRIGUING QUESTION TOUCHES ON THE FUNDAMENTAL MECHANICS OF ATMOSPHERIC CIRCULATION AND THE DYNAMIC
FORCES SHAPING OUR WEATHER PATTERNS. THE CONTRASTING DIRECTIONS OF THE WESTERLIES AND TRADE WINDS IN THE
NORTHERN HEMISPHERE ARE NOT RANDOM BUT ARE DEEPLY ROOTED IN EARTH'S ROTATION, THE DISTRIBUTION OF SOLAR
HEATING, AND THE RESULTING PRESSURE SYSTEMS. UNDERSTANDING THE REASONS BEHIND THESE PREVAILING WIND PATTERNS
PROVIDES INSIGHT INTO THE COMPLEX DANCE OF AIR MASSES THAT INFLUENCE CLIMATE, WEATHER, AND EVEN OCEAN CURRENTS



ACROSS THE GLOBE.

INTRODUCTION TO GLOBAL W/ IND PATTERNS

EARTH'S ATMOSPHERE IS IN CONSTANT MOTION, DRIVEN PRIMARILY BY THE UNEVEN HEATING OF THE PLANET'S SURFACE BY THE
SUN. THIS UNEVEN HEATING CREATES TEMPERATURE DIFFERENCES, WHICH IN TURN GENERATE PRESSURE GRADIENTS—AREAS OF
HIGH AND LOW PRESSURE—THAT CAUSE AIR TO MOVE. THESE MOVEMENTS ARE NOT UNIFORM BUT ORGANIZED INTO LARGE-
SCALE CIRCULATION CELLS AND PREVAILING WIND PATTERNS.

IN THE NORTHERN HEMISPHERE, TWO OF THE MOST PROMINENT WIND SYSTEMS ARE:

- TRADE W/INDS: THESE BLOW FROM THE EAST TOWARD THE WEST NEAR THE EQUATOR.

- WESTERLIES: THESE FLOW FROM THE WEST TOWARD THE EAST IN THE MID-LATITUDES.

W/HILE THEY SEEM TO FLOW IN OPPOSITE DIRECTIONS, THEIR BEHAVIOR IS INTERCONNECTED AND ROOTED IN EARTH'S ROTATION

AND THE DYNAMICS OF ATMOSPHERIC CIRCULATION. TO UNDERSTAND WHY WESTERLIES FLOW FROM THE WEST BUT TRADE
WINDS FLOW FROM THE EAST, IT IS ESSENTIAL TO EXPLORE THE UNDERLYING PRINCIPLES GOVERNING THESE PATTERNS.

EARTH'S RoTATION AND THE CorIoLIS EFFECT

THe RoLE oF EARTH'S RoTATION

EARTH ROTATES EASTWARD AT APPROXIMATELY 1,670 KILOMETERS PER HOUR AT THE EQUATOR. THIS ROTATION CAUSES
MOVING AIR MASSES TO BE DEFLECTED DUE TO THE CORIOLIS EFFECT, A PHENOMENON THAT ARISES BECAUSE OF THE ROTATING
REFERENCE FRAME OF EARTH.

UNDERSTANDING THE CORIOLIS EFFECT

- DeriNITION: THE CORIOLIS EFFECT IS THE APPARENT DEFLECTION OF MOVING OBJECTS (INCLUDING AIR) CAUSED BY EARTH'S
ROTATION.

- IMPACT oN WIND DIRECTION: IN THE NORTHERN HEMISPHERE, IT DEFLECTS MOVING AIR TO THE RIGHT; IN THE SOUTHERN

HEMISPHERE, TO THE LEFT.

THe CORIOLIS EFFECT DOESN'T GENERATE WIND ITSELF BUT MODIFIES THE DIRECTION OF EXISTING AIR FLOWS, SHAPING THE
LARGE-SCALE CIRCULATION PATTERNS.

THe HADLEY CELL: THE GENESIS OF TRADE W/ INDS

ForMATION OF THE HADLEY CELL

NEAR THE EQUATOR, INTENSE SOLAR HEATING CAUSES WARM AIR TO RISE, CREATING A LOW-PRESSURE ZONE KNOWN AS THE
INTERTROPICAL CONVERGENCE ZONE (ITCZ). THIS RISING AIR DIVERGES POLEWARD AT HIGH ALTITUDES AND COOLS,
DESCENDING AROUND 30° NORTH AND SOUTH, FORMING HIGH-PRESSURE ZONES.

THIS CIRCULATION PATTERN IS KNOWN AS THE HADLEY CELL, AND IT IS FUNDAMENTAL TO UNDERSTANDING THE TRADE WINDS:
- EQUATORIAL RISING WARM AIR MOVES TOWARD THE POLES ALOFT.

- AT ABoUT 30° LATITUDE, COOLED AIR DESCENDS, CREATING HIGH-PRESSURE ZONES.

- SURFACE WINDS THEN FLOW FROM THESE HIGH-PRESSURE AREAS TOWARD THE LOW-PRESSURE | TCZ, FORMING THE TRADE
WINDS.

\WHY Do TrRADE WINDS FLow FrROM THE EAST?

IN THE ABSENCE OF EARTH'S ROTATION, THESE SURFACE AIR FLOWS WOULD MOVE DIRECTLY FROM HIGH TO LOW PRESSURE,



GENERALLY FROM THE SUBTROPICAL HIGH-PRESSURE ZONES TOWARD THE EQUATOR.

HOWEVER, BECAUSE OF EARTH'S ROTATION AND THE CORIOLIS EFFECT:

- THE AIR MOVING TOWARD THE EQUATOR FROM THE SUBTROPICAL HIGHS IS DEFLECTED WESTWARD.

- IN THE NORTHERN HEMISPHERE, THIS DEFLECTION CAUSES THE TRADE WINDS TO BLOW FROM THE EAST TO THE WEST—HENCE
THE TERM “TRADE WINDS”.

SUMMARY OF TRADE W/INDS:

- ORIGINATE FROM HIGH-PRESSURE ZONES AROUND 30° NORTH.

- FLow ToOWARD THE LOW-PRESSURE | TCZ NEAR THE EQUATOR.

- ARE DEFLECTED WESTWARD BY THE CORIOLIS EFFECT.
- RESULT IN THE EASTERLY WINDS CHARACTERISTIC OF THE TRADE WINDS.

THEe FerreL CELL AND THE W/ESTERLIES

THe Mip-LATITUDE CIRCULATION

BETWEEN THE SUBTROPICAL HIGH-PRESSURE ZONES AND THE POLAR REGIONS LIES THE FERREL CELL. UNLIKE THE HADLEY AND
POLAR CELLS, THE FERREL CELL IS A SECONDARY CIRCULATION THAT OPERATES IN THE MID-LATITUDES (ROUGHLY 30°-60°
NORTH).

- AIR STREAMS POLEWARD AT THE SURFACE FROM THE SUBTROPICAL HIGH-PRESSURE ZONES.

- THESE AIR MASSES MOVE TOWARD THE POLES AND ARE DEFLECTED EASTWARD BY THE CORIOLIS EFFECT.

- THE AIR RISES AGAIN AROUND 60° NORTH, WHERE IT CONVERGES WITH POLAR AIR, COMPLETING THE CIRCULATION PATTERN.
WHY Do WESTERLIES FLOW FROM THE WEST?

IN THE MID-LATITUDES, THE WESTERLIES ARE THE PREVAILING WINDS THAT BLOW FROM THE WEST TOWARD THE EAST.

- CORIOLIS EFFECT DEFLECTS THE FLOWING AIR TO THE RIGHT IN THE NORTHERN HEMISPHERE.

- THE GENERAL FLOW OF AIR IN THIS ZONE IS FROM THE HIGH-PRESSURE AREAS (AROUND 30° N) TOWARD THE LOW-PRESSURE
AREAS NEAR 60° N.

- DUE TO THE DEFLECTION, THESE SURFACE WINDS ARE DIRECTED FROM THE WEST TO THE EAST, CREATING THE WESTERLIES.
KeY POINTS:

- THE WESTERLIES ARE GENERATED BY THE PRESSURE GRADIENT BETWEEN THE SUBTROPICAL HIGH-PRESSURE ZONE AND THE

SUBPOLAR LOW~PRESSURE ZONE.
- THE CORIOLIS EFFECT CAUSES THE FLOW TO VEER EASTWARD, RESULTING IN WINDS THAT COME FROM THE WEST.

VIsUALIZING THE CIRCULATION: THE BiG PICTURE
THe GLoBAL CoNVEYOR BELT oF WINDS

THE COMBINED EFFECT OF THE HADLEY CELL, FERREL CELL, AND PoLAR CELL CREATES A THREE-CELL CIRCULATION PATTERN IN
EACH HEMISPHERE:

1. HaoLey CeLL: EQUATOR To ABoUT 30° NorTH/SOUTH
2. FerreL CeLL: 30° 1o 60°

3. PoLar CELL: 60° TO THE POLES

\WITHIN THESE CELLS:



- TRADE WINDS: BLOW FROM THE EAST IN THE TROPICS (FROM NORTHEAST OR SOUTHEAST, DEPENDING ON HEMISPHERE).
- WESTERLIES: BLOW FROM THE WEST IN THE MID-LATITUDES (FROM SOUTHWEST OR NORTH\X/EST).

THE INFLUENCE OF EARTH'S ROTATION

THE KEY TO UNDERSTANDING THE DIRECTIONS:

- TRADE WINDS: RESULT FROM AIR MOVING FROM SUBTROPICAL HIGH-PRESSURE ZONES TOWARD THE EQUATOR, DEFLECTED
WESTWARD BY THE CORIOLIS EFFECT, HENCE FLOWING FROM THE EAST.

- WESTERLIES: RESULT FROM AIR MOVING FROM THE SUBTROPICAL HIGH-PRESSURE ZONES TOWARD THE SUBPOLAR LOW-
PRESSURE ZONES, DEFLECTED EASTWARD BY THE CorioLIs EFFECT, HENCE FLOWING FROM THE WEST.

ADDITIONAL FACTORS AFFECTING WIND DIRECTIONS
JET STREAMS

HIGH‘ALTITUDE, FAST-MOVING AIR CURRENTS—CALLED JET STREAMS—ALSO FOLLOW THE PATTERNS ESTABLISHED BY THESE
CIRCULATION CELLS, FLOWING FROM WEST TO EAST IN THE MID-LATITUDES, FURTHER REINFORCING THE WESTERLY PATTERN.

LAND-OcEAN CONTRASTS AND SEASONAL V ARIATIONS
- SEASONAL SHIFTS IN THE POSITION OF THE | TCZ AND PRESSURE SYSTEMS CAN INFLUENCE THE STRENGTH AND DIRECTION OF

THESE WINDS.
- LANDMASSES HEAT AND COOL FASTER THAN OCEANS, AFFECTING LOCAL AND REGIONAL WIND PATTERNS.

PRACTICAL IMPLICATIONS OF THESE W/ IND PATTERNS

CLIMATE AND WEATHER

- THE TRADE WINDS HELP DRIVE OCEAN CURRENTS LIKE THE GULF STREAM AND THE EQUATORIAL CURRENTS, INFLUENCING
TROPICAL CLIMATES.

- THE WESTERLIES STEER WEATHER SYSTEMS ACROSS CONTINENTS AND ARE RESPONSIBLE FOR MUCH OF THE VARIABILITY IN
WEATHER IN THE MID-LATITUDES.

NAVIGATION AND AVIATION

- HISTORICALLY/ SAILORS EXPLOITED TRADE WINDS FOR EAST-WEST TRAVEL.
- MODERN AIRCRAFT ROUTES OFTEN ACCOUNT FOR PREVAILING WIND PATTERNS TO OPTIMIZE FUEL EFFICIENCY AND TRAVEL TIME.

SUMMARY: WHY Do WESTERLIES FLowW FrROM THE WEST BUT TRADE WINDS FLOW FROM THE EAST?

| WiND SYsTEM | ORIGINATING PReESSURE ZONE | DIRECTION IN NORTHERN HEMISPHERE | DEFLECTING FORCE | RESULTING W/ IND
DIRECTION |

| TrADE WINDS | SUBTROPICAL HIGH-PRESSURE ZONES (~30° N) | FroM EAST To WEST | CORIOLIS EFFECT DEFLECTS
WESTWARD | EASTERLY WINDS

| WESTERLIES | SUBPOLAR LOW-PRESSURE ZONES (~60° N) | FRoM WEST To EAST | CORIOLIS EFFECT DEFLECTS EAST\WARD
\WESTERLY WINDS |

CONCLUSION



THE CONTRASTING FLOW DIRECTIONS OF WESTERLIES AND TRADE WINDS IN THE NORTHERN HEMISPHERE ARE A DIRECT
CONSEQUENCE OF EARTH'S ROTATION, THE CorloLIS EFFECT, AND THE PRESSURE SYSTEMS ESTABLISHED BY DIFFERENTIAL SOLAR
HEATING. THE TRADE WINDS FLOW FROM EAST TO WEST BECAUSE THEY ORIGINATE FROM SUBTROPICAL HIGH-PRESSURE ZONES
AND ARE DEFLECTED WESTWARD BY EARTH'S ROTATION, WHILE THE WESTERLIES FLOW FROM WEST TO EAST BECAUSE THEY
ARE DRIVEN BY MID-LATITUDE PRESSURE GRADIENTS AND SIMILARLY DEFLECTED EASTWARD. THESE WIND PATTERNS ARE VITAL
COMPONENTS OF EARTH'S CLIMATE SYSTEM, INFLUENCING WEATHER, OCEAN CURRENTS, AND EVEN HUMAN ACTIVITIES ACROSS
THE GLOBE.

(UNDERST ANDING THESE FUNDAMENTAL PRINCIPLES ENHANCES OUR APPRECIATION OF THE INTERCONNECTEDNESS OF ATMOSPHERIC
FORCES AND HELPS US PREDICT AND ADAPT TO THE EVER-CHANGING PATTERNS OF OUR PLANET'S WEATHER.
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The West But Trade Winds Flow From The East
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