The Water Cycle: Earth’s Indestructible Journey

Understanding the continuous movement of water from ocean to atmosphere and back.
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Water covers 71% of the Earth’s surface. While the total mass of water remains constant, it is in a state of perpetual
flux—shifting between glacial ice, freshwater, ocean saltwater, and atmospheric vapour. This deck explores the physics
and geography of this continuous, life-sustaining loop.
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The Water Transition Cycle
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1. The Indestructible Cycle

Water is neither created nor
destroyed; it merely changes
form and location.

2. The Reservoir Network

Water circulates continuously
between three main zones:

Ocean, Atmosphere, and Land.

Vapour
(Atmosphere)

Solid ({I:.]iquid!
: cean
(Ice/Glaciers) Freshwater)

Core Insight: A continuous circulation from ocean to
atmosphere, atmosphere to land, and land back to ocean.
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The Engine: Solar Energy and Evaporation

The Evaporation Process

“O- Primary Driver: Solar heat breaks the
bonds of liquid water, converting it into
vapour.

? Purification: Evaporation naturally
separates water from salts and
| /)\ impurities before recharging the land.

Rate Factors:

» Temperature: Higher heat = Faster
evaporation.

» Surface Area: Larger spread =
Faster evaporation.
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The Invisible Ascent

The Lift: Warm air is less dense than cold air.
As the surface heats up, buoyancy carries
moisture-laden air to high altitudes.

Evaporation
(Surface Water) // Evaporation
: (Soil Moisture)
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Transpiration
(Biosphere)

Transpiration: Plants
absorb groundwater
and release it as
vapour through
stomata in leaves.



The Physics of Condensation

@ The Process

As vapour rises, air pressure drops and
temperature decreases. Cool air has a
lower capacity to hold water vapour.

Condensation Nuclei
(Waterborne Dust)

© Key Definition: Dew Point

The temperature at which unsaturated
air becomes saturated (100% relative
humidity) and vapour begins to liquefy.

N The Outcome

If Dew Point > 0°C: Dew, Fog, Rain
If Dew Point < 0°C: Snow, Halil



Anatomy of a Cloud
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Cumulonimbus Nimbostratus

packed with energy. Associated with size of droplets keep massive clouds suspended. block sunlight. Causes continuous,

Giant, vertically developed clouds | Why do they float? Updrafts of warm air and the microscopic Expansive, grey-black layers that
thunder, lightning, and storms. heavy rainfall or snowfall.




Precipitation: The Return to Earth
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Direct conversion of
vapour to ice crystals

Coalesced water
droplets too heavy

Frozen rain pellets
falling in showers.
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Rainfall Type 1: Ascending (Convectional)
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The Mechanism

Extreme solar heat warms the surface.
Air expands, becomes lighter, and rises
vertically. At altitude, it cools and
condenses rapidly.

Characteristics
- Region: Common in equatorial zones.

- Timing: High certainty; often occurs in
the afternoon.

- Condition: Occurs where horizontal
wind movement is minimal.




Rainfall Type 2: Resistance (Orographic)
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Significance: The most common type of rainfall globally.
Obstruction by mountain ranges forces air to rise and cool.




Rainfall Type 3: Periodic (Cyclonic)
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The Mechanism
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A low-pressure belt attracts winds from
surrounding areas. Air moves circularly
S .. m at high speed and is forced upward,
Converging o i - - :
Winds - - — causing rapid condensation.

Upward

Cyclonic System Air Motion
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Key Context

e Impact: Often stormy and heavy;
moves location with the cyclone.

e Etymology: ‘Monsoon' is derived from
the Arabic word ‘Mausam’, meaning
Season.
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The Journey on Land: Run-off

Brooklets
(Odhe)

Runnels The Watershed:
(Nale)

An area of land where all
falling rain drains into a
specific common outlet.

Rivulets

Flow is determined by
slope, soil texture, and
rainfall intensity.




The Journey Underground: Seepage
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Groundwater Recharge:

Grass and soll Water moves through soil pores
to recharge deep aquifers. This
"living water" is vital for
vegetation and human wells.

The Global Balance:

e 1/3 of Rainfall: Returns to
ocean via surface and
subsurface flow.

e 2/3 of Rainfall: Re-enters
atmosphere directly via
evaporation and transpiration.
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The Balance of the Biosphere

1. Ocean t cf-fi ""Zﬁb 2. Atmosphere
(Evaporation) t\t / (Condensation)
== Equilil:b |

3. Land
(Precipitation)

4. Ground
(Run-off/Seepage)

Although water molecules constantly move, Earth’s total water budget remains cons-
onstant. This cycle is the mechanism that makes land habitable for all life.



Glossary of Hydro-Geological Terms

f Dew Point: Temperature at
= which unsaturated air
becomes saturated.

- Condensation Nuclei:

‘ Microscopic dust particles
required for cloud droplet
formation.

Q Vibra: Raindrops that
, A evaporate in mid-air before
o hitting the ground.

<> Rain Shadow: A dry region on
> the leeward side of a
mountain range.

s<< >» Watershed: The specific land
L 4 areadraining into a water
~ source.

o Monsoon: A seasonal
prevailing wind/rain pattern
(from Arabic ‘Mausam).
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Understanding the Cycle

Review & Discussion

1. What are the three main types of rainfall,
and which is most common globally?

2. How does the ‘Rain Shadow’ effect impact
regions like Marathwada?

3. What is the physical difference between
Cumulonimbus and Nimbostratus
clouds?

4. Why is ‘dust’ (condensation nuclei)
essential for rain to occur?

5. What two main factors determine the rate
of evaporation?

Atmosphere

A Ocean

Equilibrium

Ground

Land



