
 

 
 

i. What is the Water Cycle? 

The Water Cycle (also known as the Hydrologic Cycle) is the continuous journey of 

water on, above, and below the Earth's surface. It is a closed system, meaning the 

total amount of water on Earth remains relatively constant; it just changes its form 

(solid, liquid, gas) and location. 

 How does it work? 

The Sun is the main engine of the water cycle. It provides the energy that causes 

water to change state and move. The cycle has no starting or ending point—it's a 

constant process of evaporation, condensation, precipitation, and collection. 

ii. Key Points and Important Terms 

 This section covers the essential vocabulary you need to understand the water 

 cycle. 

Evaporation: 

• Definition: The process where a liquid (like water) turns into a gas (water vapor). 

• How it happens: The Sun's heat provides energy to water molecules in oceans, 

lakes, and rivers, allowing them to escape into the atmosphere as invisible water 

vapor. 

• Think of it as: A puddle drying up on a hot day. 

Condensation: 

• Definition: The process where a gas (water vapor) turns back into a liquid. 

• How it happens: As water vapor rises into the cooler atmosphere, it loses 

energy. The vapor molecules slow down and gather around tiny dust or pollen 

particles, forming tiny liquid water droplets. These droplets clump together to 

form clouds. 

• Think of it as: The "sweat" on the outside of a cold glass of water. 

Precipitation: 

• Definition: Any form of water that falls from the clouds to the Earth's surface. 

• How it happens: When the water droplets or ice crystals in a cloud become too 

heavy to stay suspended in the air, gravity pulls them down. 

• Forms: Rain (liquid), snow (ice crystals), sleet (ice pellets), and hail (lumps of ice). 

Collection (or Accumulation): 

Water Cycle 



 

 
 

• Definition: The process where water that has fallen as precipitation gathers in 

large bodies. 

• Where it collects: Oceans, lakes, rivers, ponds, and underground. 

Transpiration: 

• Definition: The process where plants release water vapor into the atmosphere 

from their leaves. 

• How it happens: Plants absorb water from the soil through their roots, and this 

water travels up to the leaves. The leaves then release the water as vapor 

through tiny pores called stomata. 

• Think of it as: Plants "sweating". 

Runoff: 

• Definition: Water from precipitation that flows over the land's surface instead 

of soaking into the ground. 

• How it happens: It occurs when the ground is saturated (full of water), frozen, 

or has a steep slope. This water flows into streams, rivers, lakes, and eventually 

the ocean. 

Infiltration: 

• Definition: The process of water seeping into the ground from the surface. 

• How it happens: Water soaks into the soil and rock layers, becoming 

groundwater. 

• Groundwater: Water held underground in the soil or in pores and crevices in 

rock. It is a major source of drinking water. 

iii. Detailed Examples with Solutions 

 Let's trace the journey of a single water molecule to see the cycle in action. 

 Example Scenario: The Journey of a Water Molecule 

Question: Describe the path a water molecule might take, starting from the 

Pacific Ocean and ending up as snow on a mountain. Identify each stage of the 

water cycle. 

Solution: 

1. Stage: Evaporation 



 

 
 

• Description: Our water molecule is in the Pacific Ocean. The sun shines brightly, 

heating the surface of the water. The molecule gains enough energy to change 

from a liquid to a gas (water vapor) and rises into the atmosphere. 

2. Stage: Condensation 

• Description: The water vapor molecule rises higher and higher. The air gets 

colder with altitude. The molecule loses energy, slows down, and joins with 

billions of other water vapor molecules and dust particles to form a tiny liquid 

water droplet. This droplet, along with others, forms a large cloud. 

3. Stage: Precipitation 

• Description: The cloud is carried by the wind over land towards a mountain 

range. As the cloud is forced to rise over the mountains, it cools even more. The 

water droplets freeze into ice crystals. These crystals become heavy and fall from 

the cloud. Because the air temperature is below freezing (0°C or 32°F), the 

precipitation falls as snow. 

4. Stage: Collection 

• Description: The snowflake (our water molecule) lands on the mountain, joining 

a large snowpack. Here it is collected and stored as a solid (ice). In the spring, it 

may melt and become runoff, flowing into a river and starting its journey back 

to the ocean. 

iv. Common Misconceptions and Clarifications 

Misconception Clarification 

"Clouds are made of 

water vapor". 

Clouds are made of tiny liquid water droplets 

or ice crystals. Water vapor is an invisible gas. 

Condensation is the process that turns invisible 

vapor into visible clouds. 

"The water cycle has 

a start and an end". 

The water cycle is a continuous loop. While we 

often start explaining it at the ocean, water is 

simultaneously evaporating, condensing, and 

precipitating all over the planet at all times. 

"When water 

evaporates, it 

disappears forever". 

Water does not disappear; it just changes state 

from a liquid to a gas. The amount of water is 

conserved. It is present in the air as invisible 

water vapor until it condenses. 



 

 
 

 

 

 

 

 

 

v. Practice Problems with Step-by-Step Solutions 

Problem 1: Fill in the Blanks  

The sun's energy causes water to __________, turning it into water vapor. This 

vapor rises and cools, undergoing __________ to form clouds. When the water 

droplets in the clouds become too heavy, they fall as __________. 

Solution 1: The sun's energy causes water to evaporate, turning it into water vapor. 

This vapor rises and cools, undergoing condensation to form clouds. When the 

water droplets in the clouds become too heavy, they fall as precipitation. 

Problem 2: Scenario Analysis On a cold morning, you see dew on the grass. Which 

process of the water cycle does this represent, and why? 

Solution 2: 

• Process: Condensation. 

• Explanation: During the night, the air near the ground cools down. The invisible 

water vapor in the air also cools and turns into liquid water droplets directly on 

the cool surfaces, like blades of grass. This is the same principle as cloud 

formation but happens at ground level. 

Problem 3: Sequencing A farmer's field is watered by an irrigation system. A water 

molecule from that water is then released by a corn plant and later falls as rain 50 

miles away. Put the following processes in the correct order for the water molecule's 

journey: Precipitation, Transpiration, Condensation. 

Solution 3: 

1. Transpiration: The corn plant releases the water molecule as vapor from its leaves. 

2. Condensation: The water vapor rises, cools, and forms a cloud. 

3. Precipitation: The water molecule falls from the cloud as rain. 

vi. Summary of Main Concepts 

• The water cycle is the continuous movement of Earth's water, driven by energy 

from the Sun. 

"All rain comes from 

the ocean". 

While oceans are the largest source, a 

significant amount of water evaporates from 

lakes, rivers, and soil. Transpiration from plants 

also adds a large amount of water vapor to the 

atmosphere. 



 

 
 

• Water exists in three states: solid (ice, snow), liquid (water), and gas (water 

vapor). 

• The four main stages are Evaporation, Condensation, Precipitation, and 

Collection. 

• Other important processes include Transpiration (from plants), Infiltration (into 

the ground), and Runoff (over the surface). 

• The total amount of water on Earth is finite and conserved—it is simply recycled 

over and over. 

• The water cycle is essential for all life on Earth, distributing fresh water across 

the planet. 


