WATER CYCLE
Part 1
Any idea how much water there is on the Earth?   -   332.5 million cubic miles
· 97% is in the oceans (321,000,000 cubic miles) 

· 2% is in the polar ice caps 

· 0.6% is in underground freshwater 

· 0.01% is in rivers and lakes 

· 0.001% is in the atmosphere 

The Water Cycle describes how water in the Earth's ecosystem is in continual motion, moving from place to place and taking different forms. Water may be solid ice, liquid water, or gaseous vapor.
The water cycle acts like a huge storage tank and cleaning machine that provides the world with fresh water required by living things, like plants, animals, and humans. Unfortunately, there are leaks in the system and sometimes the water gets contaminated. 

Oceans
Since most of the water is in the oceans, let's start there.   Oceans cover about 70% of the surface of the earth.   Ocean water is saltwater, or 'saline'.   Water is considered saline if it has at least 1000 parts per million (ppm) of dissolved salts.   Ocean water contains about 35,000ppm of salt, so it's WAAAAY saline!   The oceans are like a huge bucket, holding water until it is needed.   The sun beats down on the oceans 24 hours a day and that causes water to evaporate into the atmosphere. 
Evaporation
A cool thing about evaporation is that the evaporated water is no longer saline, it's pure and clean, leaving behind the salt and any contaminants. This is where the cleaning of the water occurs. During evaporation, water is purified, which is good. But, it also loses important dissolved minerals, which is bad. 
About 90% of the moisture in the atmosphere comes from evaporation of oceans, lakes, and rivers. The other 10% is from plants transpiring, releasing water from their leaves. A tiny bit of atmospheric moisture results from sublimation, when snow turns directly into vapor. But, however it gets there, some of the earth's water is always stored in the atmosphere. 
Atmosphere
There are about 3100 cubic miles of water in the atmosphere. Sounds like a lot, but its a tiny fraction of all the water in the system. The atmosphere is more like the delivery truck in the water cycle rather than a storage area. The water is moved quickly around the world by high winds and delivered to exotic locations like Paris or Poughkeepsie. 
We can't see water vapor in the sky. On a beautiful blue-sky day, there are still many tons of water vapor in the sky over you, but you can't see it. When water condenses back into a liquid form, clouds are created and we can see the water. Clouds are made of zillions of little water droplets that are kept aloft by the heavier air underneath the cloud. 
Precipitation
When too much condensed water is in the air, it clumps together and then falls as precipitation. About 90% of precipitation falls right back into the ocean before winds can carry it over land. But, the rest falls on picnics, baseball games, and ripe wheat fields. 
Condensation is where some of our problems occur. Smoke and exhaust combine with water vapor and can cause acid rain. This acid rain can slowly dissolve car paint, buildings, rocks, anything it lands on. It also can damage or kill plant life. Restricting smoke emissions is an ongoing fight to reduce this problem, but there will always be some impurities mixed in with rain when it falls. 
Mass Storage
Depending on where the water falls, it may continue traveling or enter another storage bin. The ice caps and glaciers store water for a short time or thousands of years. This is referred to as 'fresh' water because it is not saline, not because it is fresh and safe to drink. 
There are about 8.4 million cubic miles of freshwater on the earth - that is about 2.5% of the global water supply. Of that, 68% is stored in ice caps and glaciers so that leaves only about 2.6 million cubic miles of available fresh water traveling through the system. That is less than 1% of all the water. 
The fresh water we have available to us exists in rivers or lakes or in groundwater. When water falls on land, it either runs off into streams or seeps into the ground. When water seeps into the ground or infiltrates the ground, it is filtered and cleaned. This allows us to drill wells and pump water directly from deep in the ground into a glass to drink. Water that is on the surface of the ground is susceptible to all sorts of contamination, no matter where on earth it is. 
Water on snowfields can have a reddish tint from bacteria growing in it. Water in a river can have sewage and chemicals in it. Water in a high mountain stream may have viruses or bacteria from wild animal waste. Since this is the water we have available to us when camping or during emergency situations, being ready to make it safe to drink is very important. 

· Evaporation - process by which water changes from a liquid to a gas or vapor 

· Transpiration - the release of water from plant leaves 

· Precipitation - the release of water from clouds 

· Infiltration - movement of water from land surface into soil or porous rock 

· Condensation - changing of water from vapor to liquid 

· Sublimation - water changing directly from solid to vapor phase, with no liquid phase between 

· Deposition - water changing directly from vapor to solid, with no liquid phase 
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Part 2

There are two major components of the Earth: matter and energy. The energy that we use on Earth ultimately comes from the sun. This energy is used to provide food for plants, heat our homes, power the wind, and ultimately create fossil fuels. Once energy is used, it must be replaced. All the matter that is on/in the Earth already exists here. That means that there is a finite amount of air, water, minerals, and rocks on this planet. In order for changes in matter to occur, such as the growth of plants and animals or the build up of soil, these materials must be reused or recycled. There are many cycles in nature. A cycle is a process with no beginning or end. Cycles involve steps that move in a predictable pattern. At the end of the cycle, you find that you are back at the beginning. 

The water cycle is one example of a cycle in nature. The water cycle is of particular interest because it impacts our lives in many ways. Parts of the water cycle include the weather that we experience, the amount of water that we must add to our lawns in the summer time, the location of bodies of water for water storage and recreation, and the importance of water conservation. Here's another way to think about the importance of the water cycle. Approximately three-fourths of the Earth is covered with water--salt water. Of this water, approximately one percent is the fresh water on which we depend. The continuous replacement of the fresh water that we use is a result of the water cycle. 

Water is a unique substance. It is one of the few materials on the Earth that exists naturally as a solid, liquid, or gas. Changes in state, such as solid to liquid or gas to liquid, are caused by changes in energy. Changes in this energy, which ultimately comes from the sun, are measured by changes in temperature. 

When we think of the water cycle, we often first think of bodies of water on the surface of the Earth, such as lakes, reservoirs, oceans, rivers, and streams. Water from these surfaces enters the water cycle upon evaporation. Evaporation occurs when increases in energy (from the sun) is great enough to turn a liquid into a gas or water into water vapor. Water vapor is also added to the atmosphere by transpiration. Transpiration is the release of water by plants. Plants collect water through their roots and lose it as it evaporates into the atmosphere through small openings on the undersides of their leaves. Many of our activities also add water vapor to the air: hanging our clothes out to dry, sprinkling our lawns on sunny days, splashing water at the swimming pool. Interestingly, only pure water evaporates. This means that the mud in puddles, the salt in the ocean, and pollutants stay on the surface of the Earth. Only pure water turns into water vapor. In this way, we can get fresh water from salty ocean water. 

Once water vapor is in the air, it often stays there. This water vapor is called humidity. Humidity can vary from 0% in the deserts to 100% right before a summer rain storm. Warm air holds much more water than cold air. When water vapor cools, it condenses. We can see the condensation of water in the form of clouds. We can also see condensation whenever water vapor comes in contact with cold air or cooler objects. Look on your mirror after a hot shower--this is condensation in action. In nature, dew and frost are a result of water vapor condensing onto the cooler surfaces of plants and windows. Water vapor condenses when it reaches higher elevations because the air is cooler. 

As water vapor cools into clouds, many things can happen to it, depending on the temperature. If the clouds stay relatively warm, the water vapor will collect into larger and larger drops until they are too heavy to stay aloft. Rain is one form of precipitation. Precipitation returns water from the atmosphere back to the surface of the Earth. If the clouds are cold enough, other forms of precipitation may occur. Water vapor may turn directly into snow in a process called sublimation (moving directly from a gas to a solid or a solid to a gas). Hail may be formed when rain drops are tossed high into the clouds and colder temperatures. As these small drops freeze, they are dropped lower into the clouds, coated with water, and then blown back up into the atmosphere to freeze again. When too heavy to be blown around in the clouds, hail stones drop to the Earth. 

When water returns to the Earth, it can be absorbed into the soil. This process is called percolation. Water will trickle through the tiny spaces between the soil particles and eventually collect above an impermeable rock layer. This water and saturated soil above the rock layer is called ground water. Ground water can move to lower elevations and depression through underground "rivers." The top level of the ground water is called the water table. Any depressions in the Earth below the water table appear as lakes and ponds. 

Different types of soil will vary in their ability to absorb water. When water is not absorbed by the ground, it may create surface runoff. Runoff water travels over the surface of the ground and causes soil erosion. Evidence of this type of erosion can often be found in road cuts and other unprotected soil surfaces. Plant roots are important aids in the prevention of surface erosion. 

Precipitation that falls on the ground or on the surface of bodies of water can once again evaporate, starting the water cycle over again. The water cycle is an essential part of the natural system and is vital to all living things. Without the continuous return of fresh water to the land, land plants and animals could not exist. 
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