



Ecosystems 
The organisms living in a particular area, together with the physical environment with which they interact, constitute an ecosystem. At a global scale, Earth is a single ecosystem. 

Climates on Earth 
Biological processes on Earth are driven primarily by solar radiation. 
Climates determine the amount of heat, moisture, and sunlight available to living organisms in different places on Earth. 
Rising air expands and cools, releasing moisture. Descending air warms and dries and takes up moisture, 
Creating rain shadows. 
	Global air circulation is driven by solar radiation and the spinning of Earth on its axis. 
	Oceanic currents are driven primarily by prevailing winds. 

Energy Flow through Ecosystems 
The capture of solar radiation by photosynthesis powers ecosystem productivity. 
	The annual production of an area is determined primarily by temperature and moisture. 
	Energy flows through ecosystems as organisms capture and store energy and transfer it to other organisms when they are eaten. Organisms are grouped into trophic levels according to the number of steps through which energy passes to get to them. 
	Who eats who in a ecosystem can be diagrammed as a food web. 
	The amount of energy flowing through an ecosystem depends on primary production and on the efficiency of transfer of energy from one trophic level to another. 
Agricultural Manipulation of Ecosystem Productivity 
Humans manipulate ecosystem productivity by increasing rates of photosynthesis and reducing losses of crops to pests. In modern agriculture, the energy required to do this is provided by fossil fuels. 

Cycles of Materials in Ecosystems 
The main compartments of the global ecosystem are the oceans, fresh waters, land, and atmosphere, among which materials are constantly being exchanged. 
	Primary production in oceans is highest adjacent to continents, where nutrient-rich waters rise to the surface. 
Temperate-zone lakes turn over twice each year as water cools and warms. 
	The two lowest layers of Earth's atmosphere differ from each other in their circulation patterns, the amount of  moisture they contain, and the amount of ultraviolet radiation they receive. 


Biogeochemical Cycles 
The elements organisms need in large quantities cycle through organisms to the environment and back again. 
	The cycle of water-the hydrological cycle-is driven by evaporation of water; most of it from ocean surfaces. 
	Atmospheric carbon dioxide is the immediate source of carbon for terrestrial organisms, but only a small part of Earth's carbon is in the atmosphere. 
	Although nitrogen makes up 78 percent of Earth's atmosphere, nitrogen can be converted into biologically useful forms only by a few species of bacteria and cyanobacteria. 
The phosphorus cycle differs from the cycles of carbon and nitrogen in that it Jacks a gaseous phase. 






Human Alterations of Biogeochemical Cycles 
The most striking example of a local effect of altered bio- geochemical cycles is lake eutrophication. 
	Acid precipitation is an important regional consequence of human modification of the nitrogen and sulfur cycles. 
Earth's climate is being changed as a result of increasing concentrations of carbon dioxide in the atmosphere. 


Chemosynthesis-Powered Ecosystems 
A few deep-sea and cave ecosystems are powered by chemosynthesis rather than photosynthesis. 


