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Term 1

Theme: Introduction to Geography

Topic 6/6: WEATHER AND CLIMATE

Competency: After studying this topic, the learner should know and understand the main

elements of the weather, their causes and how to measure them.
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Distinguishing Between Weather and Climate

Feature Weather Climate
Meaning The condition of the atmosphere The average weather conditions of a
at a particular time or day. place over a long period (usually 30
years or more).
Duration Short-term — changes daily or Long-term — remains fairly constant for
hourly. years.
Change Changes quickly (sunny, rainy, Changes slowly over centuries.
windy).
Measurement | Observed daily using instruments | Determined by studying long-term
like thermometers and rain weather records.
gauges.
Example “It is raining today.” “Uganda has a tropical climate.”
Scope Local and temporary. Regional and permanent.
Key Point
(i) Weather describes what is happening now.
(ii) Climate describes what the weather is usually like over many years.
Exercise 1
1. What is weather?
2. What is climate?
3. State two differences between weather and climate.
4. Give one example of weather and one of climate.
5. Why does weather change more quickly than climate?

Answers
1. Weather is the condition of the atmosphere at a particular time or day.
2. Climate is the average weather condition of a place over a long period.
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3. Weather changes daily, while climate remains constant for years.
4, Weather: “It is cloudy today.” Climate: “The Sahara has a desert climate.”
5. Because weather depends on short-term atmospheric changes, while climate depends on

long-term patterns.

Scenario Question
"Imagine you are a Senior One geography student. Your teacher asks you to explain the
difference between weather and climate, give examples of each, and state their importance in

human activities."

Suggested Answer

Weather

Refers to the day-to-day conditions of the atmosphere.

Changes quickly — sometimes within hours.

Examples: Rain today, sunshine in the morning, cloudy afternoon.

Importance: Helps farmers decide when to plant, guides transport, and affects daily activities

such as carrying umbrella on a journey.

Climate

Refers to the average weather conditions of a place over a long period (usually 30 years or
more).

More stable and predictable than weather.

Examples: Uganda has a tropical climate; Sahara Desert has a desert climate.

Importance: Determines farming systems, settlement patterns, and economic activities.
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Measuring Weather Elements

Weather is described using different elements, each measured with specific instruments:

Weather Instrument Used Purpose
Element
Temperature Thermometer Measures how hot or cold the air is.
Rainfall Rain gauge Measures the amount of rain received.
Air Pressure Barometer Measures the weight of air pressing down.
Wind Direction | Wind vane Shows the direction wind is blowing from.
Wind Speed Anemometer Measures how fast the wind is blowing.
Humidity Hygrometer Measures moisture in the air.
Sunshine Campbell-Stokes sunshine Records hours of sunshine.
recorder
Cloud Cover Observation (or ceilometer) Estimates how much of the sky is covered
by clouds.

Exercise 2

1. Name two instruments used to measure weather.

2. Which instrument measures rainfall?

3. What does a barometer measure?

4, Why is a wind vane important?

5. How is sunshine measured?

Answers

1.

2. Rain gauge.
3. Air pressure.
4.

5.

Thermometer and rain gauge.

It shows the direction of wind.

Using a Campbell-Stokes sunshine recorder.
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Recording Weather

Recording weather means observing, measuring, and noting daily atmospheric conditions such

as temperature, rainfall, wind, humidity, and pressure. Meteorologists use instruments at a

weather station to collect this data.

Weather Elements, Instruments, and Units

Weather Instrument Used Unit of Purpose
Element Measurement
Temperature Thermometer Degrees Celsius (°C) | Measures how hot or cold the
air is.
Rainfall Rain gauge Millimetres (mm) Measures the amount of rain
received.
Air Pressure Barometer Millibars (mb) Measures the weight of air
pressing down.
Wind Direction | Wind vane Cardinal points (N, S, | Shows the direction wind
E, W) blows from.
Wind Speed Anemometer Kilometres per hour | Measures how fast the wind
(km/h) blows.
Humidity Hygrometer Percentage (%) Measures moisture in the air.
Sunshine Sunshine recorder | Hours Records duration of sunlight.
Cloud Cover Observation / Oktas (eighths of Estimates how much of the sky
Ceilometer sky) is covered by clouds.
How Weather Is Recorded
(i) Observe the sky and surroundings.
(ii) Measure each element using the correct instrument.

(iii) Record readings in a weather chart or logbook.

(iv) Analyze data to identify patterns and make forecasts.
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Exercise 2

What is meant by recording weather?

Name three instruments used to record weather.
Which instrument measures rainfall?

What unit is used to measure temperature?
Why is it important to record weather daily?

What does a hygrometer measure?

N o v  w N

How is wind direction recorded?

Answers

It means observing and noting daily atmospheric conditions.
Thermometer, rain gauge, wind vane.

Rain gauge.

Degrees Celsius (°C).

To help predict future weather and study patterns.

Moisture in the air (humidity).

N o v A w N

Using cardinal points (N, S, E, W).
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Recording Weather on Maps

Weather maps show the distribution of weather elements across regions.
(i) Isotherms - Lines joining places with equal temperature.

(ii) Isobars - Lines joining places with equal air pressure.

(iii)  Isohyets = Lines joining places with equal rainfall.
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(iv) Wind arrows - Show wind direction and speed.
(v) Symbols - Clouds, sunshine, rain, or storms are drawn to represent conditions.
P Example: A weather map of Uganda may show rainfall patterns using isohyets and wind

direction with arrows.
Recording Weather on Graphs %
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Recording Weather on Graphs

Graphs are used to show changes in weather elements over time.

(i)
(ii)
(iii)

(iv)

Line graphs - Show temperature changes during the day or week.

Bar graphs - Show rainfall amounts per day or month.

Climographs - Combine rainfall (bars) and temperature (line) to show climate patterns
of a place.

Pie charts - Show proportions of sunshine, cloud cover, or wind directions.

7 Example: A climograph of Kampala may show high rainfall in April and October, with fairly

constant warm temperatures.

Exercise 3

1. What is an isotherm?

2. Which line shows equal rainfall on a weather map?

3. Name two types of graphs used to record weather.

4. What does a climograph show?

5. Why are maps and graphs useful in recording weather?
Answers

1. A line joining places with equal temperature.

2. Isohyet.

3. Line graph and bar graph.

4. Rainfall and temperature of a place over time.

5. They make weather data easy to understand, compare, and analyze.

Scenario Question

"Imagine you are a Senior One geography student. Your teacher takes you to a school weather

station and asks you to explain how different weather elements are measured, the instruments

used, and how the data is recorded."

P a g e | 11 Download free primary notes from digitalteachers.co.ug website



Suggested Answer

Weather Elements and Instruments

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

Temperature - Measured using a thermometer.
Rainfall - Measured using a rain gauge.

Air pressure -> Measured using a barometer.
Wind direction - Measured using a wind vane.
Wind speed - Measured using an anemometer.
Humidity - Measured using a hygrometer.

Sunshine - Measured using a sunshine recorder.

Recording Weather Data

(i)

(ii)
(i)
(iv)

Readings are taken at fixed times (morning and afternoon).
Data is written in a weather chart or logbook.
Information is later analyzed to identify patterns and forecasts.

Long-term records help determine the climate of a place.

Importance of Measuring and Recording Weather

(i)

(ii)
(i)
(iv)

Helps in forecasting weather for farming, transport, and tourism.
Provides data for climate studies.
Assists in disaster preparedness (floods, droughts).

Enhances learning and research in geography.
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Clouds and Rainfall
Clouds and rainfall are closely connected — clouds form when water vapor condenses in the
atmosphere, and rainfall occurs when those droplets become heavy enough to fall to the

ground.

Formation of Clouds

(i) Evaporation — Water from oceans, lakes, and rivers turns into vapor.

(ii) Rising Air — Warm air rises and cools as it moves upward.

(iii) Condensation — Water vapor cools and changes into tiny droplets, forming clouds.

(iv) Accumulation — Droplets combine to form larger drops inside the cloud.

Formation of Rainfall
(i) Cloud Growth — Droplets in clouds grow bigger through collision.

(ii) Precipitation — When droplets become too heavy, they fall as rain, snow, or hail.

Relationship Between Clouds and Rainfall
(i) Cumulonimbus clouds - Bring heavy rain and thunderstorms.
(ii) Nimbostratus clouds - Cause steady, continuous rain.

(iv) Cirrus clouds - Indicate fair weather but may signal approaching rain.

Exercise 4

1. What causes clouds to form?

2. Name three types of rainfall.

3. Which type of cloud brings thunderstorms?
4. What is condensation?

5. Why does relief rainfall occur?

Answers

1. Clouds form when water vapor cools and condenses into droplets.
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Convectional, relief, and frontal rainfall.
Cumulonimbus clouds.

The process where water vapor changes into liquid droplets.

v ok~ N

When moist air rises over mountains, cools, and condenses.

Types of Rainfall

Types of Rainfall
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Rainfall occurs when water vapor condenses into droplets that become heavy enough to fall
from clouds. There are three main types of rainfall, each caused by different processes in the
atmosphere.
(i) Convectional Rainfall

e Cause: Intense heating of the Earth’s surface makes warm air rise rapidly.

e Process: Rising air cools, condenses, and forms cumulonimbus clouds.

o Features: Heavy rainfall with thunder and lightning, usually in the afternoon.

e Common Areas: Equatorial regions like Uganda and Congo Basin.
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(ii) Relief (Orographic) Rainfall
e Cause: Moist air is forced to rise over mountains or highlands.
e Process: Air cools as it rises, forming clouds and rain on the windward side.
e Features: Heavy rain on the windward slope; dry conditions on the leeward side (rain
shadow).
e Common Areas: Mountainous regions like Mt. Elgon and Rwenzori.
(iii)  Frontal Rainfall
e Cause: Occurs when a warm air mass meets a cold air mass.
e Process: Warm air rises over cold air, cools, and condenses to form clouds.
e Features: Continuous, steady rain over large areas.

e Common Areas: Temperate regions such as Europe and North America.

Exercise 5

1. Name the three main types of rainfall.

2 What causes convectional rainfall?

3 Why does relief rainfall occur on mountain slopes?

4. Which type of rainfall is common in temperate regions?

5 What type of clouds are formed during convectional rainfall?

Answers

1. Convectional, relief, and frontal rainfall.

2 Intense heating of the Earth’s surface causes warm air to rise.

3 Moist air rises over mountains, cools, and condenses to form rain.
4, Frontal rainfall.

5 Cumulonimbus clouds.
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Scenario Question
"Imagine you are a Senior One geography student. During a lesson, your teacher shows you a
photograph of different clouds and asks you to explain how clouds form, the types of rainfall,

and their importance to human activities."

Suggested Answer

Formation of Clouds

(i) Water evaporates from oceans, lakes, and rivers.
(ii) Warm air rises and cools.

(iii) Water vapor condenses into tiny droplets.

(iv) Droplets gather to form clouds.

Types of Rainfall

(i) Convectional rainfall - Caused by intense heating of the ground; common in equatorial
regions.

(ii) Relief rainfall - Occurs when moist air rises over mountains and cools; common on Mt.
Elgon slopes.

(iii) Frontal rainfall > Happens when warm and cold air masses meet; common in temperate
regions.

Importance of Clouds and Rainfall

(i) Provide water for farming and drinking.

(ii) Influence weather and climate patterns.

(iii) Support hydroelectric power generation.

(iv) Affect tourism and transport activities.

Vote Dr. Bbosa Science President of Uganda 2031->
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Thank you

Dr. Bbosa Science
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