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UNDERSTANDING GLOBAL WIND
SYSTEMS: COMPREHENSIVE
WORKSHEET ANSWERS AND
STUDY GUIDE

Global wind systems are fundamental to
understanding Earth’s weather patterns,
climate zones, and ocean currents. For
students  tackling  a  Global  Wind
Systems  Worksheet,  the  task  often
involves  identifying  pressure  belts,
explaining  the  Coriolis  effect,  and
describing  the  three-cell  circulation
model.  This  article  provides  clear,
detailed  answers  to  typical  worksheet
questions,  helping  you  master  the
concepts and apply them to real-world
scenarios. Whether you are reviewing for
a test or helping another learner, these
explanations  will  make  the  complex
atmospheric  dynamics  easier  to  grasp.

What Are Global
Wind Systems?
Global wind systems refer to the large-
scale movement of air across the planet
driven by uneven solar heating. The Sun
heats the equator more than the poles,
creating  temperature  gradients.  Warm
air rises at the equator, and cooler air
moves in to replace it. This circulation,
combined with Earth’s rotation, produces
consistent wind patterns known as the

prevailing wind belts.  Understanding
these  belts  is  essential  for  predicting
weather, planning flight routes, and even
studying historical trade routes.
Key concepts that appear on any global
wind systems worksheet include:

Pressure belts – zones of high or
low atmospheric pressure at
certain latitudes.
Wind belts – the major winds that
blow between pressure belts.
The Coriolis effect – deflection of
moving air due to Earth’s rotation.
The three-cell model – Hadley,
Ferrel, and Polar cells.

THE PRESSURE BELTS AND WIND
BELTS: ANSWERS TO COMMON
WORKSHEET QUESTIONS

Most  worksheets  ask students  to  label
pressure  belts  and  wind  belts  on  a
diagram  of  the  Earth.  Here  are  the
correct  identifications  and  explanations
for  each.

1. The Equatorial
Low-Pressure
Belt (Doldrums)
Located near the equator (0° latitude),
this belt is where intense solar heating
causes warm air to rise constantly. The
rising air creates a zone of low pressure
with  very  light,  unpredictable  winds.
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Historically,  sai lors  called  it  the
doldrums  because  sailing  ships  could
be stuck for days.  On your worksheet,
th is  belt  is  often  labeled  as  the
Intertropical  Convergence  Zone
(ITCZ).

2. The
Subtropical High-
Pressure Belts
(Horse Latitudes)
At about 30° north and south latitude,
the  a i r  that  rose  at  the  equator
descends.  This  descending  air  warms
and  dries,  creating  high  pressure  and
clear  skies.  These  subtropical  highs
are also known as the horse latitudes
(again  named  by  sailors  when  horses
were thrown overboard due to  lack of
wind). Winds here are light and variable.

3. The Subpolar
Low-Pressure
Belts
At around 60° north and south, warm air
masses from the subtropics  meet cold
polar  air.  The warm air  rises over  the
cold  air,  creating a  low-pressure zone.
These belts are associated with stormy
weather,  including  the  mid-latitude
cyclones  that  affect  many  populated
regions.

4. The Polar
High-Pressure
Belts
Near  the poles  (90°  north  and south),
extremely cold, dense air sinks, creating
high pressure. Winds are generally weak
near the poles themselves, but they feed
into the polar easterlies.

THE MAJOR WIND BELTS:
ANSWERS FOR WIND DIRECTION
AND CHARACTERISTICS

Once  pressure  belts  are  understood,
worksheets  ask  about  the  winds  that
blow  between  them.  The  three  main
wind belts are:

Trade Winds (0° to 30° N and S)1.
– Blow from east to west
(easterlies) toward the equator.
They are steady and reliable, used
by sailors for centuries.
Westerlies (30° to 60° N and S) –2.
Blow from west to east. These
winds steer weather systems
across the mid-latitudes.
Polar Easterlies (60° to 90° N3.
and S) – Blow from east to west
near the poles, but are often weak
and irregular.

A common worksheet question: “Why do
the trade winds blow from east to west?”
The  answer  is  a  combination  of  the
pressure gradient from high pressure at
30°  toward  the  equator  low,  plus  the
Coriolis effect, which deflects air to the
right in the Northern Hemisphere and to
the left in the Southern Hemisphere. If
you live in the Northern Hemisphere, the
trade  winds  actually  appear  to  come
from the northeast,  so they are called
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the  northeast  trade  winds.  In  the
Southern  Hemisphere,  they  are  the
southeast  trade  winds.

THE THREE-CELL CIRCULATION
MODEL: DETAILED ANSWERS FOR
ADVANCED WORKSHEETS

More advanced worksheets ask students
to  explain  the  Hadley,  Ferrel,  and
Polar  cells .  Here  is  a  complete
breakdown suitable for your answer key.

The Hadley Cell
(0°–30°)
Description:  Warm  air  rises  at  the
equator, flows poleward at high altitude,
cools and sinks around 30° latitude. This
creates the subtropical highs and drives
the trade winds. The Hadley cell is the
most direct result of solar heating and is
responsible for tropical rainforests near
the equator and deserts near 30°.

The Ferrel Cell
(30°–60°)
Description: Unlike the Hadley cell, the
Ferrel cell is thermally indirect. Air near
the  surface  flows  from  30°  toward  60°,
but  at  altitude  it  flows  back  toward  the
equator.  This  cell  is  driven  by  the
interaction of the Hadley and Polar cells.
It  produces  the  westerl ies  and  is
associated with the mid-latitude weather
patterns.

The Polar Cell

(60°–90°)
Description: Cold, dense air sinks at the
poles,  flows  toward  60°  at  the  surface,
and then rises when it meets warmer air
from  the  Ferrel  cell.  This  circulation
creates  the  polar  easterl ies  and
contributes to the polar front, a region of
storminess.
Worksheet  question:  “Explain  why  the
Ferrel  cell  is  considered  a  ‘zone  of
mixing’.”  Answer:  The  Ferrel  cell  is
where warm subtropical air meets cold
polar  air,  forming  fronts  and  cyclonic
storms. It is not driven by direct thermal
heating but by the momentum transfer
from the adjacent cells.

THE CORIOLIS EFFECT AND
WORKSHEET ANSWERS

Nearly  every  global  wind  systems
worksheet  includes  a  section  on  the
Coriolis  effect.  Here  is  how  to  answer
typical  questions.
What  is  the  Coriolis  effect?  It  is  the
apparent  deflection  of  moving  objects
(including air and water) due to Earth’s
rotation.  In  the  Northern  Hemisphere,
deflection is to the right; in the Southern
Hemisphere, to the left.
Why  does  the  Coriolis  effect  cause
winds  to  curve?  As  air  moves  from
high to low pressure, the Earth rotates
underneath it. The faster rotation at the
equator  versus  slower  at  the  poles
causes  the  path  of  the  air  to  curve
relative to the surface.
Common worksheet  exercise:  Draw
arrows showing wind direction in  each
hemisphere given pressure belts.

In the Northern Hemisphere, winds
blowing from the subtropical high
(30°N) toward the equator (0°) are



4

4 Global Wind Systems Worksheet Answers 2023-03-10

deflected to the right → shown as
northeast trade winds.
Winds from the subtropical high
toward the subpolar low (60°N) are
deflected to the right → shown as
westerlies (blowing from the
southwest, but because they
originate from the west, we call
them westerlies).

HOW TO ANSWER GLOBAL WIND
SYSTEMS WORKSHEET
QUESTIONS: A STEP-BY-STEP
GUIDE

If you are working through a worksheet
right now, use this framework for each
question.

Identify the latitude. Check if1.
the question mentions a specific
line (0°, 30°, 60°, 90°).
Recall the pressure belt. At 0°:2.
low (rising air). At 30°: high
(sinking air). At 60°: low (rising
air). At 90°: high (sinking air).
Name the wind belt. Between 0°3.
and 30°: trade winds. Between 30°
and 60°: westerlies. Between 60°
and 90°: polar easterlies.
Apply the Coriolis effect. In the4.
Northern Hemisphere, deflect
winds to the right; in the Southern
Hemisphere, to the left.
Describe the characteristics.5.
Are the winds steady or variable?
Warm or cold? Dry or wet?

Example question: “What is the name of
the wind belt found at 45°N?”
Answer: The westerlies. At 45°N, you are
in  the  mid-latitudes  between  30°  and
60°N, where the prevailing winds blow
from the west. The Coriolis effect causes
them to curve, but the general direction
is from west to east.

TACKLING DIAGRAM-BASED
WORKSHEET QUESTIONS

Many  global  wind  systems  worksheets
include a blank Earth diagram. Use these
labeling guidelines:

Label the equator (0°) with a
“Low Pressure” zone. Write
“Doldrums” or “ITCZ”.
At 30° N and S, write “High
Pressure” and “Horse Latitudes”.
At 60° N and S, write “Low
Pressure” (Subpolar lows).
At 90° N and S, write “High
Pressure” (Polar highs).
Draw arrows showing rising air at
0° and 60°, sinking air at 30° and
90°.
Draw wind arrow belts following
the general direction (east-west or
west-east) and curving with the
Coriolis effect.

For a typical question: “Where are the
horse latitudes and why are they called
that?” Answer: The horse latitudes are at
about 30°N and 30°S. They are areas of
high pressure with light winds. Sailors in
the past had trouble crossing them and
sometimes  threw  horses  overboard  to
conserve water, hence the name.

REAL-WORLD APPLICATIONS OF
GLOBAL WIND SYSTEMS

Understanding global wind systems goes
beyond  worksheet  answers.  Here  are
real-world examples that might appear
on classroom assignments:

Trade winds and sailing
routes: Columbus used the trade
winds to cross the Atlantic.
Westerlies and weather in
North America and Europe:
Most weather systems move from
west to east due to the westerlies.
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Jet streams: Narrow bands of
strong wind in the upper

atmosphere, especially near the
boundaries of cells (e.g., the polar
jet stream between the


