Module 5: The Hydrosphere
Vocabulary:
Hydrosphere- The sum of all the water on the planet.
Hydrologic Cycle – The process by which water is continuously exchanged between earth’s various water
sources.
Transpiration – Evaporation of water from plants
Condensation – The process by which a gas turns into a liquid
Precipitation – Water falling from the atmosphere as rain, snow, sleet, or hail.
Distillation – Evaporation and condensation of a mixture to separate out the mixture’s individual
components.
Residence time – The average time a given particle will stay in a given system.
Salinity – A measure of the mass of dissolved salt in a given mass of water.
Firn – A dense, icy pack of old snow
Water table – The line between the water-saturated soil and the soil that is not saturated with water
Percolation – The process by which water moves downward in the soil, toward the water table.
Adiabatic cooling – The cooling of a gas that happens when the gas expands with no way of getting more
energy.
Cloud condensation nuclei – Small airborne particles upon which water vapor condenses to form clouds.

Water Source
Oceans
Glaciers and Icebergs
Groundwater
Surface Water(not oceans)
Soil Moisture
Atmospheric Moisture

Type of Water
Saltwater
Freshwater
Freshwater
Mostly freshwater
Freshwater
Freshwater

Percent of Hydrosphere
97.250%
2.050%
0.685%
0.009%
0.005%
0.001%

These are the facts to remember:
1. The vast majority of the earth’s water supply is contained in the oceans as
saltwater.
2. The vast majority of earth’s freshwater supply is stored in icebergs and
glaciers.
3. The largest source of liquid freshwater is groundwater.
Residence Times for Different Water Sources
Water
Source
Ocean
Glaciers and
Icebergs
Groundwater
Soil
Moisture

Residence Time
4,000 years
1,000 years

Residence
Time
Atmosphere 10 days
Lakes
10 years

2 weeks-1,000 years
2 weeks-1 year

Rivers
Swamps

96.5% Water
2.7% Sodium Chloride
0.8% Other Salts

Water Source

2 weeks
1-10 years

Ocean Water

Water
Sodium Chloride
Other Salts
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This Module explains the water cycle in vast detail. Take time to read through each section and write a
brief summary of each aspect of this process.
As always look for evidence of Intelligent Design in His plan for water and how it affects the planet we
live on.
The hydrosphere is the collective sum of all the earth’s water sources.
71% of the Earth’s surface is covered in water : comprised of oceans, lakes, ponds, rivers, underground,
water, glaciers and icebergs.
*Note: One quality that separates the Earth is the source of our water supply and the form that it takes.
Temperature controls the form water takes and this is dependent upon many variables that are inherent
in the design God had in mind for our planet, that design that distinctly shows life is possible only on
Earth.
1. The distance from the sun
2. The green house effect
a. Both of these conditions create the necessary climate which insulates the earth and
keeps the average temperature @ 50˚F.
b. If the distance was changed just minimally life could not exist as we know it.

Parts of the Hydrosphere
Since the Hydrosphere is the sum of all the water on the planet, the Hydrologic Cycle is how theses
sources work together.

 Water is released into the atmosphere by Evaporation and Transpiration.
 Evaporation comes from the water sources, Transpiration comes from plants and trees.
 Precipitation is the next step in the cycle.
 Precipitation is water falling from the atmosphere in the form rain, snow, sleet or hail.
 Water flows as surface run off or seeps into the ground through soil moisture and then flows
under the soil as groundwater flow. We see it flow towards the ocean in river flow.
The Hydrologic cycle is constantly changing and exchanging water between varied sources.




Review the process of Distillation process and explain how water from the ocean can eventually
become ground or fresh water.
http://www.excelwater.com/eng/b2c/distprocess.php
Look at the table which lists residence time. Be able to explain why the times are different and
what they mean.

The Hydrologic Cycle is revealed in Scripture. Look up Job 36:27-28 and Ephesians 1:7

The Sources of Water in our World






The Oceans
Glaciers and Icebergs
Groundwater
Surface Water
Atmospheric Moisture

The Ocean
The largest source of water made of both salt and water.
 Be able to describe salinity and what the term salt describes.
 Are there areas on earth that have high salinity? Where are they?
The salt found in the ocean is 2.7% Sodium Chloride( Table Salt) and 0.8% other salts.
http://www.marinebio.net/marinescience/02ocean/swcomposition.htm

Dr. Wile believes this proves that the age of the Earth is in line with a “Young Earth” Theory. What do
you think? ( P. 115)
Read this article: http://creation.com/salty-seas-evidence-for-a-young-earth

Glaciers and Icebergs
The largest source of fresh or drinkable water on the planet.
Icebergs ( ice that floats on water) come from glaciers in a process called calving.
Glaciers are formed by the compacted snow, collected and massed together, which because of weight
and gravity these giants move down mountains and across the land.
Their role in the hydrologic cycle.
 Glaciers form the land they move upon.
 Glaciers melt to produce, refill, and replenish the fresh water sources.
 Glaciers are a result of precipitation.
Pictures and Websites of Glaciers:
http://hebb.mit.edu/people/jkwerfel/photos/alaska/048_holgate_glacier.JPG
http://www.princewilliamsoundcruises.com/photos-glaciers.html
http://www2.gi.alaska.edu/ScienceForum/ASF13/1342.html
Article on Himalayan Glaciers: http://news.heartland.org/newspaper-article/2006/11/01/himalayanglaciers-are-growing-and-confounding-global-warming-alarmists

Groundwater and Soil Moisture
Groundwater also begins as precipitation. It is the largest source of freshwater on land.
Look at figure 5.6 in your textbook to understand this aspect of the hydrologic cycle.
 Percolation is the process we see applied with Groundwater flow
 The Water table is the line that is located between the saturated soil and the unsaturated
soil.The depth of the water table can change based upon the amount of water available.
Groundwater flows to lakes, rivers and oceans, this explains why rivers continue to flow even if there is
a lack of rain.
Website on Groundwater: http://www.groundwater.org/kc/whatis.html


Surface Water
A third source of freshwater can be found in lakes, rivers, ponds and stream.
 These sources are fed by surface run off and as we stated above, ground water flow.
 Not all sources are fresh water
o For example: The Great Salt Lake and The Dead Sea
 The surface run off removes the minerals, etc. from the land and deposits them
into the water source which causes the salinity. Note that there are some water
sources even more saline than the oceans.
 Thinking back to an earlier module what can explain this?(Module 1)

Research Activity: Take time to research either the Great Salt Lake or The Dead Sea. Consider
what their purpose would be as a part of not only the hydrologic cycle but as a component of
God’s unique plan for Earth. What are the benefits each source plays in our ecologic cycle?

Atmospheric Moisture
We find this is a collection of the humidity in our atmosphere in the form of water vapor and clouds.
 Clouds form as a result of adiabatic cooling.
 Here we see the gas ( water vapor) expands causing it to cool without adding energy (
heat).
 Clouds form as a result of the particles which moisture rests upon called “cloud
condensation nuclei”.
 Particles come from dust, volcanoes, fires, etc.
Activity: Looking at the diagram of the adiabatic cooling in a refrigerator explain how this
cools the appliance we rely upon to keep our food from perishing.



This section also discusses an important topic on Pollution.
 Can you explain the difference of Fog, smog and photochemical smog?

Research Activity:
Consider the problem of water pollution. Find an area that has taken this problem seriously and has
created a way to alter the effects of a certain pollution.






How many variants are included?
What are the steps of indentifying the pollutant?
What agencies need to be contracted to provide assistance or approval?
What modifications need to be made?
What is the projected outcome?

Websites to increase your understanding:
Hydrologic Cycle:
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/hyd/smry.rxml
http://www.srh.weather.gov/srh/jetstream/atmos/hydro_cycle.htm
Learn more about a large land mass full of ice: Greenland!  http://www.greenlandguide.dk/ice_snow.htm

