Chapter 7: CLIMATE AND BIODIVERSITY


____________________________refers to the short-term physical properties of the troposphere including:______________, pressure, _______________, wind direction and speed.


Many forms of _________________(weather balloons, aircraft, radar) are used to collect data about the troposphere and forecast the weather from a few hours to several days.  

[image: image1.png]Unyaved
VIS hgpmet,

EA

Celestial

Precision
P
' Bah, Y equpment
Sesembly support
oy modie

center




Climate refers to a region’s ________________-weather (weather averaged over a long period of time).  It varies from location due to air and ocean currents (see Figures 7-2 and 7-3 on page 123) that unevenly distribute the Earth’s heat (_____________________) and _____________________. 
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There are several factors that determine circulation patterns.  

1. ____________________ heating of the earth’s surface (hottest at the equator where light strikes directly and coolest at the poles where the light strikes at an ______________and over a greater area)

2. seasonal changes resulting from the ______________-of the earth’s axis
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3. rotation of the earth on its axis

4. the physical properties ___________________and_______________.  When heat and water from the equator are transferred to the air, large convection cells are created.  These circulate air, heat, and moisture throughout the globe. 
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Ocean Currents


Prevailing winds blowing over the oceans produce mass _______________of surface water called ocean________________________.

     Warm and cold ocean currents are formed due to differences in water _______________ and by factors that affect air circulation.  Currents carry ______________ to regions of Europe and Canada that would otherwise be covered with ice.  They also distribute _______________ and dissolved oxygen. 
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_________________________________are vertical currents caused by the replacement of surface water by cold nutrient-rich bottom water.  


These sudden increases in nutrients support huge increases in primary __________________ and can temporarily support large _________ webs.
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Sometimes season upwellings are suppressed by changes in climate (El Nino) triggering extreme weather changes in parts of the Pacific.
[image: image8.png]Northern Hemisphere Winter

an
S

e 2PE A 6 0N 100 200 141 IS0 IE0° IS 1400 1200 100 B0 G0 4 2




Greenhouse Gases


Small amounts of some gases play key roles in determining the earth’s climate.  Greenhouse gases (water_____________, carbon______________, _____________-CH4, nitrous oxide N20, and______________) act like the glass panes in a greenhouse by changing the _________________ of incoming radiation (into infrared) and warms the air.
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The greenhouse effect makes life possible on this planet but human activity may alter a delicate balance and lead to global warming causing;

1. changes in _________________patterns

2. shift areas of ____________________________
3. raise sea levels

4. shift ________________________-
http://www.youtube.com/watch?v=ZzCA60WnoMk
Geographical ________________________ examines the connection between weather, climate, and the location of various __________________. 
_______________________________ (the surface of the earth) can also create local climatic conditions (___________________________________).   
Warm and Cold Fronts


A ___________________________ is an advancing ______________________ between two air masses with different air temperature and densities.  Because warm air is less dense, advancing warm fronts tend to rise over cold fronts (See Fig. 6-2).
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As warm air rises the moisture it contains ________________, forming clouds, which descend and release _________________________ as rain. 

Advancing cold fronts tend to wedge __________________ warm fronts.  Again, rain results from the warm air rising, the moisture condensing and falling.  As cold fronts move through high surface, winds are common.  
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http://www.youtube.com/watch?v=huKYKykjcm
The Earth’s surface features frequently affect local climates.

a. Heat is absorbed and released by water slower than by land (__________ capacity of water). This creates land and sea breezes near lakes and oceans.
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Most of the world’s deserts are formed as a result of topographic features on the Earth’s surface.
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Space to diagram formation of deserts: 

______________ degrees north and south of equator
When warm moist air blowing inland encounters a mountain range it is forced higher where it cools and releases moisture on the _______________________slope.  
As the dry air then descends the ____________________ side of the mountain it draws moisture from plants and soils creating rain _________________ desert.  
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http://www.youtube.com/watch?v=GJR893xiTr0
+++++++++++++++++++++++++++++++NOT in TEXTBOOK++++++++++++++++++++++++++++++

High and Low Pressure


Air _________________________ is the result of the collision of molecules moving at high speed.  At the surface of the earth air pressure is greater due to the weight of the air above pushing down due to gravity.

Cool dense air that descends towards the ground (________________- pressure) tends to bring fair weather.  Low pressure areas are frequently the site of storms.


Pressure changes are also responsible for two of the most severe weather extremes: tornadoes (which form over land) and tropical cyclones (hurricanes in the Atlantic and typhoons in the Pacific).

[image: image15.png]convection

cool dense air
currents eye

hurricane winds warm
and rain moist air





Although both types cause severe damage and death, many __________________ ecosystems benefit from occasional cyclones.
Ozone 
Ozone is created by the conversion of _________________ oxygen (O2) into O3.  Ozone prevents 98% of the sun’s harmful UV radiation from reaching the earth.  

There is strong evidence that human activities were decreasing levels of protective ozone in the stratosphere.

http://www.youtube.com/watch?v=2jBVdW17op0  (5 to 10 minutes)
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The _____________________- Protocol (1987) and the ____________________-- Protocol (1992) attempted to limit the emission of CFC’s (ozone destroying chemicals). At this point they seem to have been successful.
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
7-2 Biomes

Biomes are ______________________ regions of the Earth characterized by communities of organisms adapted to the climate (see Fig. 6-20).
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Annual _________________________, _________________________, and __________________ are the most important abiotic factors that influence the location of biomes.
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Biomes do not have sharp boundaries (ecotones) and are typically described as being __________________________ (mosaics or the mature community concept) with somewhat different, but similar, biological communities that are unique to that biome.

The transition from one type of biome to another is similar with increases in _________________ and ____________________________ (see Figs. 6-21; 6-22).
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The idea that organisms are adapted to the conditions present in a particular biome can be demonstrated by the leaf structure of the plants.


1. tall plants do not exist in the tundra because they lose heat too quickly


2. ________________________plants (dry biomes) lack leaves and store water in tissues.

3. the broad leaves of trees in warm environments have large surface areas that allow them to collect ample ________________________while radiating heat.

4. _______________________________- trees shed their leaves in cold months to survive drought and cold temperatures.

5. coniferous evergreens have ________________shaped leaves that slow water and heat loss.
Deserts
· Annual precipitation is low

· Large variation in temperature between day and night (lack of water to moderate)

· Read about the three different types (page 128)
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Climate Graph

Grasslands

· Seasonal droughts and grazing animals prevent trees from growing

· Permafrost is frozen soil found in arctic tundra (cold grassland)

· Read about the three types (page 130).

Forests

· Tropical Forests

Broadleaf evergreens, stratified canopy, very high net primary productivity, poor soils (why), very high biodiversity (50% of the world’s species).

· Temperate (deciduous) Forests

     Good soils, seasonal loss of leaves

· Coniferous 

     Long and extreme winters, short winter days (limited sunlight) but long summer days

     Needle shaped leaves

     Low biodiversity

Mountains


     Poor soils due to erosion


     Many are “islands” of biodiversity


Contain many endemic species (found nowhere else)


Important in the water cycle
Aquatic Ecosystems

Salt concentration (_______________________) is the major abiotic factor determining the structure of Aquatic Life Zones.  Marine (saltwater) life zones include oceans, estuaries, coastal marshes and swamps, mangroves, and coral reefs.  The common freshwater ecosystems include lakes, ponds, rivers, and inland wetlands. 

Organisms in aquatic life zones include:



1. ___________________________: photosynthetic and microscopic
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2. ______________________-: animals ranging in size from microscopic protozoa to large invertebrates.

3. ______________________: strong swimmers
4. __________________-: bottom dwellers 

[image: image23.jpg]



5. decomposers: mostly bacteria

In addition to salinity levels the most important abiotic factors in aquatic life zones are:

1. temperature

2. sunlight (_______________________ zone= depth to which photosynthesis occurs)
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3. _________________________ oxygen (D.O.)- most fish die when dissolved oxygen falls below 5ppm.

4. availability of nutrients
Special Aquatic Life Zones

1. __________________________: where fresh and salt water mixes; highly productive; temperature and salinity constantly changing

2. _____________________zone: area between high tide and low tide; changing moisture and salinity levels, numerous ecological niches.
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3. _______________________reefs: ecologically complex (large functional and species diversity), form at narrow temperature range (18-30 o C) and constantly high salinity levels, extremely vulnerable to damage (narrow range of tolerance). ***
4. Freshwater lakes are classified according to their nutrient levels.  
_______________________ lakes have low nutrient levels and limited food webs.

_______________________ lakes have high nutrient levels and complex feeding relationships.  
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_______________________________ eutrophication occurs when agricultural fertilizers are carried into a lake causing a rapid increase in phytoplankton which die causing an increase in bacteria.  
The bacteria remove large amounts of oxygen causing fish populations to plummet. 
Precipitation that does not sink into the ground or evaporate is called surface water. It becomes _______________________ when it flows into streams or lakes. A ________________________ is the area from which water drains into a river or stream.
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There are many types of wetlands including marshes, swamps, prairie potholes, and marshes.
Humans are degrading aquatic ecosystems by building dams, flood control levees, pollution, and draining them to create croplands.
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