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PHOTO CREDIT: “OWENS 2006 Global Water Cycle”  United States Geological Society (USGS). From http://news.softpedia.com/news/The-Global-
Water-Cycle-Has-Intensified-19799.shtml  Accessed June 2011. Picture and image credit: Mark Owens;USGS.
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Water Cycle
The water cycle, technically known as the hydrologic cycle, is the circulation of water within the earth’s hydrosphere, involving changes in the 
physical state of water between liquid, solid, and gas phases.  This cycle refers to the continuous exchange of water between atmosphere, land, 
surface and subsurface waters and organisms.  In addition to storage in various compartments (the ocean is one such “compartment”), the multiple 
cycles that make up the earth’s water cycle involve five main physical actions: evaporation, precipitation, infiltration runoff, and subsurface flow.

Oceans hold over 97% of the planet’s water.  The sun causes evaporation of water on the surface of the ocean.  The water vapor rises and condenses 
into tiny droplets, which cling to dust particles.  These droplets then form clouds.  Water vapor usually remains in the atmosphere for a short time, 
from a few hours to a few days until it turns into precipitation and falls to the earth as rain, snow, sleet, or hail.

Some precipitation falls onto the land and is absorbed or becomes surface runoff, which gradually flows into streams, lakes or rivers.  Water in 
streams and rivers flows into the ocean, seeps into the ground or evaporates back into the atmosphere.

Water in the soil can be absorbed by plants and is transferred to the atmosphere by a process known as transpiration. Water is then evaporated in to 
the atmosphere.  These processes are collectively known as evapotranspiration.  



Carbon - Another 
Natural Cycle
All organic life is based on 
the chemical element carbon
Carbon forms compounds with other elements and is present 
in a diversity of states including gases (carbon dioxide), solid 
minerals (limestone), and soft tissues (all plant and animal parts).  
The carbon cycle is the movement of carbon through living 
organisms, oceans, the atmosphere and the crust of the planet.

The earth maintains a natural carbon balance, slowly working 
to remove carbon from the atmosphere.  Natural carbon removal 
doesn’t keep up the pace of the rapid rate in which humans are 
moving carbon into the atmosphere by burning fossil fuels, so carbon 
in the atmosphere is increasing faster than nature can process it.  

Carbon continually exchanges within a closed system consisting of the 
atmosphere, oceans, biosphere, and landmass.  There are short- and long- term 
cycles at work.

Short-Term Carbon Cycles:

Carbon is exchanged rapidly between 
plants and animals through respiration and 
photosynthesis, and through gas exchange 
between the oceans and the atmosphere.

Long-Term Carbon Cycle:

Over millions of years, carbon in the air is 
combined with water to form weak acids that 
very slowly dissolve rocks.  

This carbon is carried to the oceans where 
some forms coral reefs and shells.  These 
sediments may be moved deep into the earth 
by drifting continents and eventually released 
into the atmosphere by volcanoes.  

PHOTO CREDIT: “drinking cows on pasture with a hill in the background”  from http://www.public-domain-image.com/plants/flowers/slides/drinking-
cows-on-pasture-with-a-hill-in-the-background.jpg  Accessed June 2011.  Public domain image by photographer Petr Kratochvil
Oregon Coast from http://library.byways.org/assets/57063  Accessed June 2011.  Photo by Mary Beth Seibert, courtesy of National Scenic Byways Online 
(www.byways.org). “Carbon cycle”  National Center for Atmospheric Research (NCAR) from http://eo.ucar.edu/kids/green/images/carboncycle.jpg 
Accessed June 2011. 
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What is the Greenhouse Effect & 
    What Does it Have to do with Carbon? 
The greenhouse effect is generally a good thing  

Without it, the earth would not be warm enough for humans.  Greenhouse gases work like 
glass panes on a greenhouse- they trap heat inside, providing a warm environment 
for growing things.  The problem with the greenhouse effect is the amount of 
certain gases in the atmosphere- carbon dioxide (from exhaling and the decay 
of burning of animal or vegetable matter), nitrous oxide (produced by 
combustion), and methane (from decomposing organic matter and coal 
burning)- is on the rise.

Climate Change 
A Slow Motion Natural Disaster

Human activities during the past 150 years have changed 
our climate in the 21st century.  Rising earth temperatures 
could cause problems for humans, plants, and animals.  
Scientists say that given the several decades greenhouse 
gases remain in the atmosphere, even if we stopped 
emitting carbon dioxide today, warming would continue 
for many decades.  A 2005 report in the journal Science 
by a Rutgers University team found that sea levels have 
risen twice as fast in the last 150 years as in the previous 
millennium. The Rutgers researchers believe that although 
the planet is in a naturally occurring warmer phase, 
human, industrial and transportation activities have in 
essence doubled the effect.  “Half of the current rise was 
going on anyway.  But that means half of what’s going on is 
not background.  It’s human induced,” said Kenneth Miller, a 
Rutgers geology professor who spearheaded the 15-year study.  
The report shows that concentrations of greenhouse gases in 

the atmosphere are increasing and sea levels are 
rising more quickly than they have for 

thousands of years due to increased 
development and the use of fossil 

fuels around the world during the 
20th century.

Another 2005 report commissioned by the Puget Sound Action Team reveals that a warming climate has 
already profoundly altered the Puget Sound environment.  University of Washington researchers predict that, 

depending on elevation, more of the Puget Sound region’s winter precipitation is likely to fall as rain rather 
than be stored as snow.  These rains will increase winter stream flows, but there will not be as much snow to melt 

in the spring and summer.  Lower summer and fall stream flows will result in warmer water, increases in winter 
flooding, and could significantly stress salmon. 

PHOTO CREDIT: Boat in Vernonia,Oregon flood  from http://www.defenseimagery.mil/imagery.html#a=search&s=Vernonia&guid=5c8b32ca65a0c5b2
93569979f8a864fc4724bb1f  Accessed June 2011. Photo by TECH. SGT. NICK CHOY Public domain photo by US Federal Govt.
“The Blue Marble” NASA Goddard Space Flight Center Image by Reto Stöckli, enhancements by Robert Simmon from http://eoimages.gsfc.nasa.gov/
ve/2429/globe_west_2048.jpg Accessed June 2011. 
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