
The Water Cycle: A quick summary from USDA water science web site

Where does all the Earth’s water come from? Primordial Earth was an incandescent globe made of magma, but all magmas contain
water. Water set free by magma began to cool down the Earth’s atmosphere, until it could stay on the surface as a liquid. Volcanic 
activity kept and still keeps introducing water in the atmosphere, thus increasing the surface- and ground-water volume of the 
Earth.

The water cycle has no starting point. But, we'll begin in the oceans, since that is where most of Earth's water exists. The sun, 
which drives the water cycle, heats water in the oceans. Some of it evaporates as vapor into the air. Ice and snow can sublimate 
directly into water vapor. Rising air currents take the vapor up into the atmosphere, along with water from evapotranspiration, 
which is water transpired from plants and evaporated from the soil. The vapor rises into the air where cooler temperatures cause it 
to condense into clouds. Air currents move clouds around the globe, cloud particles collide, grow, and fall out of the sky as 
precipitation. Some precipitation falls as snow and can accumulate as ice caps and glaciers, which can store frozen water for 
thousands of years. Snowpacks in warmer climates often thaw and melt when spring arrives, and the melted water flows overland 
as snowmelt. 

Most precipitation falls back into the oceans or onto land, where, due to gravity, the precipitation flows over the ground as surface 
runoff. A portion of runoff enters rivers in valleys in the landscape, with streamflow moving water towards the oceans. Runoff, and
ground-water seepage, accumulate and are stored as freshwater in lakes. Not all runoff flows into rivers, though. Much of it soaks 
into the ground as infiltration. Some water infiltrates deep into the ground and replenishes aquifers (saturated subsurface rock), 
which store huge amounts of freshwater for long periods of time. Some infiltration stays close to the land surface and can seep 
back into surface-water bodies (and the ocean) as ground-water discharge, and some ground water finds openings in the land 
surface and emerges as freshwater springs. Over time, though, all of this water keeps moving, some to reenter the ocean, where the
water cycle "ends" ... oops - I mean, where it "begins."

Global water distribution
By now, you know that the water cycle describes the 
movement of Earth's water, so realize that the chart and table 
below represent the presence of Earth's water at a single point 
in time. If you check back in a thousand or million years, no 
doubt these numbers will be different!

Notice how of the world's total water supply of about 332.5 
million cubic miles of water, over 96 percent is saline. And, of 
the total freshwater, over 68 percent is locked up in ice and 
glaciers. Another 30 percent of freshwater is in the ground. 
Fresh surface-water sources, such as rivers and lakes, only 
constitute about 22,300 cubic miles (93,100 cubic kilometers), 
which is about 1/150th of one percent of total water. Yet, rivers
and lakes are the sources of most of the water people use 
everyday.
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The Global Carbon Cycle

Carbon is the fourth most abundant element in the Universe and is the building block for all living things. 
The conversion of carbon dioxide into living matter and then back is the main pathway of the carbon cycle. 
Plants draw about one quarter of the carbon dioxide out of the atmosphere and photosynthesize it into 
carbohydrates. Some of the carbohydrate is consumed by plant respiration and the rest is used to build plant 
tissue and growth. Animals consume the carbohydrates and return carbon dioxide to the atmosphere during 
respiration. Carbohydrates are oxidized and returned to the atmosphere by soil microorganisms decomposing
dead animal and plant remains (soil respiration). 

Another quarter of atmospheric carbon dioxide is absorbed by the world’s oceans through direct air-water 
exchange. Surface water near the poles is cool and more soluble for carbon dioxide. The cool water sinks and
couples to the ocean's thermohaline circulation which transports dense surface water toward the ocean's 
interior. Marine organisms form tissue containing reduced carbon, and some also form carbonate shells from 
carbon extracted from the air.

There is actually very little of the total carbon cycling through the Earth system at any one point in time. 
Most of the carbon is stored in geologic deposits - carbonate rocks, petroleum, and coal - formed from the 
burial and compaction of dead organic matter on sea bottoms. The carbon in these deposits is normally 
released by rock weathering.

(text from http://www.uwsp.edu/geo/faculty/ritter/geog101/textbook/earth_system/biogeochemical_cycles.html)
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The nitrogen cycle is the biogeochemical cycle that describes the transformations of nitrogen and nitrogen-containing compounds 
in nature. It is a cycle which includes gaseous components.

Earth's atmosphere is approximately 78.08% nitrogen, making it the largest pool of nitrogen. Nitrogen is essential for many 
biological processes; it is crucial for any life here on Earth. It is in all amino acids, is incorporated into proteins, and is present in 
the bases that make up nucleic acids, such as DNA and RNA. In plants, much of the nitrogen is used in chlorophyll molecules 
which are essential for photosynthesis and further growth.[1]

Processing, or fixation, is necessary to convert gaseous nitrogen into forms usable by living organisms. Some fixation occurs in 
lightning strikes, but most fixation is done by free-living or symbiotic bacteria. These bacteria have the nitrogenase enzyme that 
combines gaseous nitrogen with hydrogen to produce ammonia, which is then further converted by the bacteria to make its own 
organic compounds. Some nitrogen fixing bacteria, such as Rhizobium, live in the root nodules of legumes (such as peas or beans). 
Here they form a mutualistic relationship with the plant, producing ammonia in exchange for carbohydrates. Nutrient-poor soils 
can be planted with legumes to enrich them with nitrogen. A few other plants can form such symbioses. Nowadays, a very 
considerable portion of nitrogen is fixated in ammonia chemical plants.

Other plants get nitrogen from the soil, and by absorption of their roots in the form of either nitrate ions or ammonium ions. All 
nitrogen obtained by animals can be traced back to the eating of plants at some stage of the food chain.

Due to their very high solubility, nitrates can enter groundwater. Elevated nitrate in groundwater is a concern for drinking water 
use because nitrate can interfere with blood-oxygen levels in infants and cause methemoglobinemia or blue-baby syndrome.[2] 
Where groundwater recharges stream flow, nitrate-enriched groundwater can contribute to eutrophication, a process leading to high
algal, especially blue-green algal populations and the death of aquatic life due to excessive demand for oxygen. While not directly 
toxic to fish life like ammonia, nitrate can have indirect effects on fish if it contributes to this eutrophication. Nitrogen has 
contributed to severe eutrophication problems in some water bodies. As of 2006, the application of nitrogen fertilizer is being 
increasingly controlled in Britain and the United States. This is occurring along the same lines as control of phosphorus fertilizer, 
restriction of which is normally considered essential to the recovery of eutrophied waterbodies.

Ammonia is highly toxic to fish and the water discharge level of ammonia from wastewater treatment plants must often be closely 
monitored. To prevent loss of fish, nitrification prior to discharge is often desirable. Land application can be an attractive 
alternative to the mechanical aeration needed for nitrification.

During anaerobic (low oxygen) conditions, denitrification by bacteria occurs. This results in nitrates being converted to nitrogen 
gases (NO, N2O, N2) and returned to the atmosphere. Nitrate can also be reduced to nitrite and subsequently combine with 
ammonium in the anammox process, which also results in the production of dinitrogen gas.

(Nitrogen Cycle Text from Wikipedia)
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