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Canyonlands National Park, UT – As a Physics teacher, I find the concept of entropy to be one of the more challenging concepts to explain to students.  The term originated in the field of thermodynamics, which itself literally means heat movement.  Entropy is defined as "a thermodynamic quantity representing the amount of energy in a system that is no longer available for doing mechanical work."  A German physicist, Rudolf Clausius, is generally credited for developing the term in the middle of the 19th century.  His explanation was that it provides a method for determining the disorder of a system.  An example I used in my classroom involved pouring a glass of water onto the floor below.  Prior to the pouring, the water molecules were neatly collected and contained in the glass in an orderly manner which provided a quantity of energy which could be used, for example, to pour over a waterwheel to create circular motion to do work.  Once the same water molecules are poured from the glass and splash on the ground below, they spread in all directions into a thin layer which can no longer do that prior amount of work.   And there is indeed greater disorder - now those water molecules are not collected in a glass, but are, literally, all over the place.  Hence, the entropy of the system is increased.  Fast forward a few more hours and those same water molecules have now been evaporated into vapor which has spread throughout the room as part of the local atmosphere.  Try to get those molecules to do some work for you now.  Entropy has again increased.
This inherent tendency of the world around us to inevitably proceed from order to disorder can be shown both physically and mathematically to demonstrate that the entropy of the universe is continually increasing.  Without the input of energy, heat always flows from hot to cold just as water runs only downhill.  If we use an electric motor to pump water uphill, we have decreased the water’s entropy, but the electrical energy to run that motor had to be provided by some other form of energy (such as burning a chunk of coal) which creates a greater amount of entropy than the water lost.  The concept of entropy is also the basis for what is referred to as the second law of thermodynamics.  The first law states that energy cannot be created nor destroyed; it simply passes from one form to another. For example, the chemical energy in coal is burned to produce heat energy and light energy.  In other words, you cannot "gain" energy; what the universe has simply passes from one form to another.   Thus the British physicist, C.P. Snow's humorous explanation:  the first law of thermodynamics says that you cannot win (you cannot get something for nothing), and the second law guarantees that you will always lose.  [There is also a third law involving the temperature of absolute zero which further depresses you by saying that you cannot get out of the game!]
These were some of the random thoughts going through my mind as I hiked 12 miles through this fascinating (and challenging) terrain here in Canyonlands National Park.  It is a huge tract of land of 527 square miles located in southeastern Utah.  It is often described as a "wilderness of rock."  Over the ages, water and gravity have slowly cut layers of flat sedimentary rock into canyons, mesas, buttes, fins, arches and spires.
On this day I was exploring part of the southern end of Canyonlands in the "Needles" section.  After traveling on a rough dirt road from the Visitor's Center, we parked our vehicle at a spot called Elephant Hill and immediately began an uphill hike through rugged rocky terrain toward a flat area 5 miles away, Chesler Park.  Here we found magnificent, colorful rock formations reaching far upward on all sides.  Our hike then took us to a unique experience, the "Joint Trail" - an extremely narrow, and long, passageway between two towering walls of rock.  I found it to be a bit unnerving to be essentially trapped with no apparent exit while searching for an end to this rocky maze.  After about 10 minutes I exited the other end and began a challenging scramble down huge boulders to a creek bed below.  Then we hiked another 5 miles on a different trail back through Chesler Park to Elephant Hill.  The entire path took us about 7 hours to traverse and a LOT of water which we had carried with us.
The rocky terrain here was initially created by energy forces inside Earth pushing the surface upwards.  Ever since that uplift hundreds of millions of years ago, "nature" in the form of wind and rain have been continually eroding the mountains in an uneven manner creating rock slides with boulders lying in precarious positions on the hillsides waiting their turn to roll downwards to the floor below.  The resulting beautiful shapes of the spires and arches formed in the process were around us as we walked and climbed.  Eventually, entropy guarantees that this region will ultimately be a flat plane.  So hurry on out here while it lasts - you may have only a few hundred million years to see it before it is gone. 
I thought you might like to know.
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