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Chapter Overview Questions 

!   What factors affect the earth’s climate? 

!   How does climate determine where the earth’s major 
biomes are found? 

!   What are the major types of desert biomes? 

!   What are the major types of grassland biomes? 

!   What are the major types of forest and mountain biomes? 

!   How have human activities affected the world’s desert, 
grassland, forest, and mountain biomes? 



Core Case Study: Connections 
between Wind, Climate, and 

Biomes !   Wind 
!   Indirect form of solar energy 

!   Circulates 
!   Heat 
!   Moisture 
!   Plant nutrients 
!   Soil particles 
!   Long-lived air pollutants 



 Differences between weather and climate: 

•  weather: short–term atmospheric conditions 
that include: temperature, pressure, humidity, 
precipitation, solar radiation, cloud cover, 
wind direction and speed. 

•  climate: long–term weather of a region. 



  Major factors influencing climate: 

•  Incoming solar radiation patterns: leads to uneven heating of 
troposphere from beneath; 

•  Air circulation patterns:  determined by 
-  uneven heating of Earth's surface : equator is heated more than 

the poles  
-  seasonal changes due to Earth's tilt on axis and revolution about 

the sun 
-  Earth's rotation on its axis results in the earth moving faster 

beneath air masses at the equator and slower at the poles. Belts 
of prevailing winds are the result.  

-  Properties of air, water, and land affect global air circulation. Water 
evaporation sets up cyclical convection cells.  
-   occur both vertically and from place to place in the troposphere.  

-   result is an irregular distribution of climates and patterns of vegetation from 
pole to pole.  



Global Air Circulation 



Earth's rotation 
(24-hr period), 
tilted axis 
(23.5º), and 
revolution about 
the sun (365¼ 
day period) play 
a major role in 
weather and 
climate. 



Video: Seasonal Variation 

Play Video 



Tropic of Cancer 



Tropic of Capricorn 



Fg. 7–4 

Prevailing winds 
include westerlies 
at temperate 
latitudes, trade 
winds in the 
subtropics, & 
doldrums (stiller 
air) along the 
equator. 



Convection Cells 

!   Heat and 
moisture are 
distributed over 
the earth’s surface 
by vertical 
currents, which 
form six giant 
convection cells at 
different latitudes. 



 Major Patterns: 
•  Large circular patterns of water 

movement in ocean basins resulting 
from the Coriolis effect.  

•  Deep currents driven by cooling and 
increased salinity – both make water 
denser and cause it to sink. 

•  Currents redistribute heat and influence 
climate and vegetation. 

•  Currents help in the cycling and 
distribution of nutrients and DO for 
aquatic life. 

•  Antarctic Circumpolar Current is the 
ocean current that flows without 
obstruction barriers around Earth. 



Earth’s Current Climate Zones 



Animation: Climate and Ocean 
Currents Map 

Play Animation 
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Fig. 7–7 

The replacement of 
outgoing surface 
water with  deep, 
cold, nutrient–rich 
bottom waters.  

Leads to increased 
primary productivity, 
with large 
populations of 
phytoplankton, 
zooplankton, fish, 
and fish–eating 
birds. 



Animation: Upwelling Along 
Western Coasts 

Play animation 





El Niño–Southern Oscillation (ENSO) 

!   Normal shore upwellings are affected by changes in climate 
patterns called the ENSO 

!   Trade winds weaken or cease 

!   Surface water along the equatorial Pacific Ocean becomes 
warmer 

!   Normal upwellings are suppressed, causing decline in some 
fish populations 

!   Strong ENSOs can trigger extreme weather changes over at 
least 2/3 of globe, especially in lands along the Pacific and 
Indian Oceans 



What happens during El 
Niño? 

!   Easterly wind weakens, equatorial upwelling is suppressed. 

!   Thermocline “flattens,” warm surface water surges eastward. 

!   Nutrient supply from cold, deeper water is not tapped. 

!   Easterly wind retreats, westerly wind pushes convection cell to east of 
the International Date Line 

!   Displacement of convection cell causes change in traditional rainfall 
patterns and release of large amounts of latent heat into atmosphere. 

!   Subsequent energy propagates within atmosphere, affecting weather 
in various ways and places, disrupting normal rhythm of life across the 
Pacific 





Animation: El Niño Southern 
Oscillation 

PLAY 
ANIMATION 



What is La Niña? 
!   Unusually cold ocean temps in the Equatorial Pacific 

!   Results in more Atlantic Ocean hurricanes 

!   Colder winters in Canada and Northeast 

!   Warmer and drier winters in southeastern and southwestern 
US 

!   Wetter winter in Pacific Northwest 

!   Torrential rains in SE Asia 

!   Lower wheat yields in Argentina 

!   More fires in Florida 



Flow of Energy to and from the Earth 



Fig. 7–10 

Topography, water bodies and other local features create 
local climate conditions known as microclimate. For 
example mountains commonly result in high rainfall on 
the windward side and low rainfall in the rain shadow of 
the leeward side. 



Credit: © John D. Cunningham/Visuals Unlimited  

227292 North- and south-facing slopes, showing microclimates, Southern California. 



Biome: the major types of terrestrial ecosystems 
•  determined primarily by climate (prec. & temp.) 
•  major biomes: 

-  tundra    - tropical rain forest 
-  desert    - mountains 
-  chaparral    - tropical dry forest 
-  boreal forest (taiga)  - tropical savanna 
-  temperate grassland 
-  temperate deciduous forest 

•  Climate influences the types of plants and animals 
found in each biome. 

•  Biomes are actually a mosaic of different 
biological communities.  
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BIOMES:  
CLIMATE AND LIFE ON LAND 

!   Biome type is determined by precipitation, temperature and soil 
type 



BIOMES:  
CLIMATE AND LIFE ON LAND 

!   Parallel changes occur in vegetation type occur when we 
travel from the equator to the poles or from lowlands to 
mountaintops. 
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Desert Biomes 

Characteristics: 
•  typically < 25 cm (10 in) annual precipitation; 
•  sparse, widely spaced, mostly low vegetation 
•  cover 30% of land surface, especially at 30° N and 30° 

S latitude 
•  largest deserts on interiors of continents 
•  plants either are typically deep rooted shrubs with 

small leaves, succulents, or short–lived species that 
flourish after rain 

•  animals are typically nocturnal and have physical 
adaptations for conserving water and dealing with heat.  



DESERT BIOMES 

!   Variations in annual 
temperature (red) and 
precipitation (blue) in 
tropical, temperate and 
cold deserts. 



Credit: © Joe McDonald/Visuals Unlimited  

302889 
Mexican Poppies and a Barrel Cactus. 



Tropical Deserts 
Tropical deserts are hot and dry most of the year with few plants, rocks, 
and sand.  

Sahara Desert – nothern Africa  



Temperate Deserts 
Temperate deserts have high daytime temperatures in summer and low 
temperatures in winter, with more rain than in tropical deserts. 



Cold Deserts 
Cold deserts have cold winters and 
warm summers, with low rainfall.  

coastal Chile and Peru, southern 
Argentina, southwest Africa, north 
Africa, Arabia, Iran Pakistan, and 
western India; Baja California and 
interior Mexico 



DESERT BIOMES 

!   The flora and fauna 
in desert ecosystems 
adapt to their 
environment 
through their 
behavior and 
physiology. 



Credit: © Richard Thom/Visuals Unlimited  

307010 Sonoran Desert scene with Creosote Bush, Saguaro, Cholla, and Paloverde. 
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Characteristics: 
•  sufficient rainfall to support grass, but often too dry for 

forests 
•  mostly found on interiors of continents 
•  maintained by seasonal drought, grazing and periodic 

fires that prevent invasion by shrubs and trees 
•  plants include high diversity of grasses and 

herbaceous plants that typically have broad 
distributions and that have resistance to drought, 
grazing and fire 

•  animals include large and small herbivores, along with 
predators adapted to feed on these herbivores. 



GRASSLANDS AND CHAPARRAL BIOMES 

!   Variations in annual 
temperature (red) 
and precipitation 
(blue). 



Tropical Grassland 
scattered trees and enormous herds of hoofed 
animals.  Large herds of grazing and browsing 
animals feed here. 
Africa, Australia and South America 



Temperate Grasslands 

!   The cold winters and hot 
dry summers have deep 
and fertile soil that make 
them ideal for growing 
crops and grazing cattle. 



Temperate Grasslands 

!   Temperate tall-grass 
prairie ecosystem in 
North America. 



304551 

Credit: © John and 
Barbara Gerlach 

Black-tailed Prairie Dog (Cynomys ludovicianus). They are considered a keystone species: they are an 
important prey species, burrows create homes for other animals, condition land for grazing species 

and channel rainwater to prevent runoff and erosion.  



Polar Grasslands 

!   Polar grasslands are 
covered with ice and 
snow except during a 
brief summer. 



Alaskan tundra plants; Tatum Barbaree, 2011 









Chaparral 

!   Chaparral has a 
moderate climate but 
its dense thickets of 
spiny shrubs are 
subject to periodic 
fires. 



Credit: © Richard Herrmann/Visuals Unlimited  

205342 
Chaparral vegetation. 



Characteristics: 
•  sufficient rainfall to support growth of trees; three types: 

-  tropical, typically broadleaf evergreen trees with high 
diversity 

-  temperate, typically deciduous broadleaf tree with moderate 
diversity; 

-  boreal, typical conifers (needle leaves) with low diversity. 
•  community of plants and animals typically distributed in 

various layers:  
-  understory of herbaceous plants and shrubs; 
-  subcanopy of tree saplings; 
-  canopy of full–grown trees. 



FOREST BIOMES 

!   Variations in annual 
temperature (red) and 
precipitation (blue) in 
tropical, temperate, and 
polar forests. 



302916 

Credit: © Inga Spence/Visuals Unlimited 

Hiker on path in a Redwood forest. 



Tropical Rain Forest 

!   Tropical rain forests 
have heavy rainfall 
and a rich diversity of 
species. 
!   Found near the 

equator. 

!   Have year-round 
uniformity warm 
temperatures and 
high humidity. 



Tropical Rain Forest 

!   Filling such niches enables species to avoid or minimize 
competition and coexist 



Temperate Deciduous Forest 

!   Most of the trees 
survive winter by 
dropping their leaves, 
which decay and 
produce a nutrient-rich 
soil. 



Credit: © Jeff Greenberg/Visuals Unlimited  

307621 
Great Smoky Mountains National Park, Cove Mountain from overlook, Tennessee. Variety of trees. 



Evergreen Coniferous Forests 

!   Consist mostly of cone-
bearing evergreen trees 
that keep their needles 
year-round to help the 
trees survive long and 
cold winters. 



Credit: © Beth Davidow/Visuals Unlimited  

301419 Northern Boreal Forest of Spruce and Aspens and tundra ponds. 



Temperate Rain Forests 

!   Coastal areas support huge cone-bearing evergreen trees 
such as redwoods and Douglas fir in a cool moist 
environment. 



Credit: © Gilbert Twiest/Visuals Unlimited  

301288 
Hoh Rainforest, Olympic National Park, Washington showing nurse tree and mosses. 
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Characteristics: 
•  diversity of habitat because of diversity of altitude, 

slope orientation, corresponding microclimate and soil 
over short distances 

•  correspondingly complex patterning of vegetation 
•  make up 20% of Earth's surface 
•  each 100 m (300 ft) gain in elevation  
•  mountain regions contain majority of world's forests; 
•  timberline: elevation above which trees do not grow; 
•  snowline: elevation above which there is permanent 

snow 
•  important as watersheds for lowlands. 



MOUNTAIN BIOMES 

!   High-elevation islands 
of biodiversity  

!   Often have snow-
covered peaks that 
reflect solar radiation 
and gradually release 
water to lower-
elevation streams and 
ecosystems. 



Credit: © Patrick J. Endres/Visuals Unlimited  

301450 
Arctic tundra biome in summer, Alaska Range Mountains, Denali National Park, Alaska. 



HUMAN IMPACTS ON 
TERRESTRIAL BIOMES 

!   Human activities have damaged or disturbed more than 
half of the world’s terrestrial ecosystems. 

!   Humans have had a number of specific harmful effects on 
the world’s deserts, grasslands, forests, and mountains. 



Fig. 5-26, p. 123 

Natural Capital Degradation 

Desert 

Large desert cities 

Soil destruction by off-road  
vehicles 

Soil salinization from 
irrigation 

Depletion of groundwater 

Land disturbance and  
pollution from mineral  
extraction 



Fig. 5-27, p. 123 

Oil production and off-road 
vehicles in arctic tundra 

Overgrazing by livestock 

Release of CO2 to atmosphere  
from grassland burning 

Conversion to cropland 

Grasslands 

Natural Capital Degradation 



Fig. 5-28, p. 124 

Clearing for agriculture, livestock  
grazing, timber, and urban  
development 

Conversion of diverse forests to tree  
plantations 

Damage from off-road vehicles 

Natural Capital Degradation 

Forests 

Pollution of forest streams 



Fig. 5-29, p. 124 

Natural Capital Degradation 

Mountains 

Agriculture 

Timber extraction 

Mineral extraction 

Hydroelectric dams and  
reservoirs 
Increasing tourism 

Urban air pollution 

Increased ultraviolet radiation 
from ozone depletion 

Soil damage from off-road 
vehicles 
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•  Things to remember: 
-  everything is connected; 
-  temperature and precipitation patterns result from 

interplay of incoming solar radiation and Earth's 
rotation 

-  temperature and precipitation are major 
determinants of the distribution of organisms 


