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RAIN! Obvious element of climate= precipitation 

At least 200 cm, up to 400 cm in warmer areas.   

Rain or Snow 

snow becomes more likely at higher elevations.  

Warmer temperature and higher precipitation 

than wet Boreal forests. 

Mild temperature regimes (MacDonald, 2003, p. 176) 

5°C - 20°C 



In terms of area covered in the world, the temperate rainforest biome is one of the smallest. 



Temperate rainforests can be found along the 

Pacific coast of North 

Am

e

rica between latitudes 40°N(CA) and 60°N (AK) 

Also in 

southern 

C

hile, New Zealand, Japan and southern China. 

All areas of temperate 

rainf





Natural disturbances include 230-250 year fire 

regimes, and winds that knock down shallow-

rooted trees. (Martinez, 2004) 

Photo: Courtesy of Dr. David L. Adams, Professor of Forest Resources, University of Idaho, Moscow, Idaho. (In Martinez, 2004) 



Dominated by Evergreen trees 

Contrast w/ Tropical Rainforest: 

Evergreen broadleaf trees are  replaced by 

evergreen conifers,  

better adapted to shed snow  

can still photosynthesize in cold temperatures. 

Plants like mosses and ferns, which rely on 

water for reproduction, are also common here. 



Limited light penetration through canopy + high 

moisture = cool temperatures. 

Medium in biodiversity 

Not as great a diversity of species as a tropical 

rainforest, due to lack of light for photosynthesis 

under canopy, but because of the cool 

temperatures, biomass builds up since it takes 

longer to decompose here than in a tropical 

rainforest. 



MacDonald, G. (2003). Biogeography: Introduction to space, time and life. 

New York, NY: John Wiley and Sons. 

Martinez, D (2004). Natural and Human Disturbance. Retrieved October 26, 

2008, from Exploring the Environment: Temperate Rainforest Web site: 

http://www.cotf.edu/ete/modules/temprain/trnatural.html 

http://www.inforain.org/rainforestatlas/rainforestatlas_page4.html 

Photo: http://www.inforain.org/rainforestatlas/original.jpg 

Photo: http://www.inforain.org/rainforestatlas/current.jpg 

http://www.marietta.edu/~biol/biomes/temprain.htm 

Photo: 

http://www.marietta.edu/~biol/biomes/images/temprain/temperate_rainforest_5720.jpg 

Distributed Photo from Wikipedia commons <

http://upload.wikimedia.org/wikipedia/commons/5/59/

Temperate_rainforest_map.png> 
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Desert 

• 30% and over 40 million km2 

• Every Continent 

• 20-30° N and S or rain shadows 

• Sahara - 9 million km2 

• Antarctica - 14 million km2 

• Hot & Dry, Semiarid, Coastal, Cold 

www.explorebiodiversity.com 

www.worldbiomes.com 

http://en.wikipedia.org/wiki/Desert .com 



Biodiversity 
• Low - related to precipitation 

• Biomass - 13 billion tons 

• Plants 

• Grasses, shrubs, cacti 

• Sparse, specialized vegetation 

• Spines, waxy coatings, CAM 

• Drought & salt tolerant 

• Water storing stems & deciduousness  

• Animals 

• Few mammals or predators 

• Few large species 

• Small nocturnal carnivores, insects, 

arachnids, reptiles & birds 

www.ipbase.com http://tucsoncactus.org 

www.wickenburg-az.com 

www.morningnoonandnight.com 

media-cdn.tripadvisor.com 

www.outback-australia-travel-secrets.com 

www.lh6.ggpht.com 
www.farm1.static.flickr.com 



Climate & Disturbances 

• Harsh 

• Vary throughout type 

• Low precipitation: < 50 cm/yr 

• Large diurnal swings: 45°- 0°C 

• High PET/precip ratio 

• Fires, cold, flash floods, wind 

Trevor Fulton 

http://www.bored-todeath.com 

www.worldbiomes.com 



Human Influences 

• Dependent on occupation - Sahara vs. Mojave 

• Increased desertification - grazing, wood gathering 

• Increased salinity - improper irrigation & agriculture 

• Land degradation - development, resource extraction & recreation 

http://static.howstuffworks.com 

technology.com/Ship-of-the-desert 

http://content.answers.com/

Oil_sands_open_pit_mining 

www.bp3.blogger.com/.../s320/desertification 



Sources 

• MacDonald Biogeography 

• http://www.ucmp.berkeley.edu/exhibits/biomes/deserts 

• http://en.wikipedia.org/wiki/Desert  

• http://www.unep.org/geo/gdoutlook/035.asp  





Temperate Grassland 



Location 



Biome Distinction  

•20-100cm of precipitation 

  per year 

•Average Temperature  

  usually 0-20°C 



Vegetation  
Grasses usually make up about 90% of 

biomass 

Some shrubs and trees 

20% of plant species are grasses 

80% mainly herbs 



Vegetation 

Many different 

adaptations. Large root 

systems, very fine near 

surface roots systems, 

some perennial and 

some annual  



Vegetation Examples 

Blue-stem grass- Has very extensive root 

system that can reach 2m 

Wheat grass- Its tillers (photosynthetic stems 

and blades of grass) grow from rhizomes, 

which are lateral underground stems. They 

can resprout after fires, and they store 

carbohydrates to help the grass survive 

during periods of drought 



Milkweeds  
The milkweed contains a thick latex sap that is bad tasting 

and poisonous, but certain insects like the Monarch 

Butterfly, the Milkweed Bug, and the Red Milkweed Beetle 

survive off of them.  The consumption of the milkweed also 

makes the insects taste bad, and are avoided by predators.  



Animals 

Bison, horses, pronghorns, deer, prairie dogs  

Coyotes, badgers, hawks, foxes 



Biodiversity  

Not very diverse compared to tropical areas, 

but contains a wide range of plant and animal 

species, especially grasses and insects. 



Natural Disturbances  

3 natural disturbances. Aridity, fire, and 

grazing.  The plants in these areas can 

survive long droughts and regrow after a fire.  

Some plants benefit from grazers because 

they help spread their seeds. 



Human Effect 

Farming 

Cattle ranching 

Urbanization 

Many of these areas have suffered from 

industrialized farming, and large cattle 

ranches, which destroys soil quality.   



Sources  

http://www.marietta.edu/~biol/biomes/

grass.htm 

http://www.runet.edu/~swoodwar/CLASSES/

GEOG235/biomes/tempgrass/tempgras.html 

http://www.pc.gc.ca/apprendre-learn/prof/sub/

edukit/grassland/index_1_e.asp 

Pictures 



Swamps and Marsh 
Kedar Koirala 

                                         Swamps 

        • Similar to a lake but much 
shallower.  

• Covered with water, but is 
shallow enough to allow plants 
to grow, reaching the surface. 

• Dominated by water tolerant 
trees. 

• Characterized by very slow-
moving waters. 

• May be fresh water or salt water 
swamps  

Sources: http://en.wikipedia.org/wiki/Swamp  



Location of Swamps and Marshes 

•   

          Swamps                                    Marshes 



Swamps contd…. 

Name: Okefenokee Swamp  

Location: Georgia- Florida boarder  

Size: 438,000 acre (1,770 km  

Different: The prairies, the houses and hammocks, the lakes, and 

the islands. 

Vegetation and animals species: Plants: pitcher plant, bay tress, 

water lily. Animals: alligator, black bear, sandhill crane, etc, 

Rank: Low biodiversity in habitat community  

Climate: Hot and humid in summer and winters have around 

50-60s, rainy in summer, lightening is the most possible and 

dangerous.  

Natural Disturbances: Fires from lightening and also 

flooding Human Influenced: Grow for human settlement, 

destruction of vegetation and make infrastructure.  

Sources: http://www.wacona.com/okefenokee/okefenokee.html  



Marshes 

Marshes are 

• Similar to swamps but greater 
proportion of open water surface 
and may be deeper  

• Dominated by grasses and reeds.  

•  Rich with live, harboring many 
kinds of frogs, turtles, fish, and 
bird life. 

Source: http://en.wikipedia.org/wiki/Marsh  



Marsh contd… 

• Name: Florida Everglades  

• Location: Southern Florida  

• Size: Over 4,500 miles 

• Different: Flood control, water storage and supply, recreation and 
unique habitats for native plant and animal species 

• Vegetation and animals species: Vegetation: Flag marshes 
pickerelweed fire flag (Thalia geniculata), arrowhead 
(sagittaria),maidencane (panicum hemitomon), spikerushes bulrushes 
and other plants that require regular dry seasons. Animals: Cotton  

  Mouse Dolphins, Manatees, Opossums, Raccoons 

• Rank: low type biodiversity in community habitat.  

• Climate: Tropical savanna type with hot and humid in summer and 
dry winters having around below 64 Deg F, Average annual rainfall 50 
inch  

•  Natural Disturbances: Extreme weather (hurricane), Fires 

•  Human Influenced: Human inferences like urban growth, human 
settlement, farming etc. 



Global distribution of wetlands 



Sources: 

• http://www.tigerhomes.org/animal/florida-

everglades.cfm 

• http://encarta.msn.com/encyclopedia_761574006/

everglades.html 

•  http://aquat1.ifas.ufl.edu/guide/marshes.html 

•  http://aquat1.ifas.ufl.edu/guide/marshes.html 



Tropical Seasonal/Dry Forest 



• Tropics – edges of tropical rainforest 

7.5 million square km’s 

• 150 – 250 cm rain / year 

Monsoon rainfall pattern 

Wet summer – Dry winter 

• Warm temperatures 

Low variability  

20 – 30 degrees C 



Vegetation  

• Deciduous – due to long dry season 

• Bloom at end of dry season 

• Canopy less dense, shorter (20 – 30 m) 

However, sometimes denser underbrush due to light 

3 dominant strata - canopy 

     - shrub and saplings 

     - ground cover 



Soils and Biodiversity 

• Soils 

Weathered, leached oxisols 

Long dry season = leaching not as extreme as 

tropical rainforests 

• Biodiversity 

Insects and animal species – second to rainforests 

Plants – often < 50% compared to rainforests 



Disturbances and Human Impact 

• Agriculture 

Easier to clear than rainforests 

Once clear, easy to suppress reestablishment 

Soils often better than in rainforests 

• Located in areas with high poverty and 

populations 

• International rainforest concern 

• Central America 

2% of original tropical seasonal forest left 

Only about 1% of this is protected 



Sources 

MacDonald, Glen. Biogeography: introduction to space, time and life. 

New York: Lehigh Press, 2003. 

Withgott, Jay H. and Scott Brennan. Environment: The science behind 

the stories. San Francisco: Benjamin Cummings, 2007. 
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Tundra Biome 2 

               Det 905 WSU/UI 



Tundra Biome 3  

               Det 905 WSU/UI 
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Tundra Biome 4  

               Det 905 WSU/UI 
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Tundra Biome 5  

               Det 905 WSU/UI 
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Tundra Biome 6  

               Det 905 WSU/UI 



Tundra Biome 7  

               Det 905 WSU/UI 



Tundra Biome 8  

               Det 905 WSU/UI 
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Tundra Biome 9 

               Det 905 WSU/UI 
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Tundra Biome 10 

               Det 905 WSU/UI 



Tundra Biome 11 

               Det 905 WSU/UI 
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A REPORT BY DYLAN WELLNER 

Coniferous Boreal and Montane 

Forests 



Location, Size, Distinguishing features 

Occurs only in northern hemisphere due to 
lack of land at 60 degrees south latitude. 

Boreal Forest Centered on 60 degrees north 
latitude band extending from Norway to 
pacific coast of Russia in Eurasia , in North 
America from  coastal Alaska to the island  
of Newfoundland.  

Montane forest extends down from the 
Rocky Mtns. Into the highlands of Mexico,  
also found at the higher portions of the 
Apalachian Mtns. In the east and in the 
Himalayas and alps in Eurasia.  

The Total area of this biome is 12 to 15 
million square kilometers. 

The largest conterminous forest in the 
western hemisphere, constituting 25-33% of 
all forest cover on the planet. 

http://www.marietta.edu/~biol/biomes/images/taiga/
taiga_500.jpg 

http://upload.wikimedia.org/wikipedia/commons/7/7b/
Vegetation-no-legend.PNG 



Vegetation appearance and plant species 

In North America and Europe 
evergreen tree species of the genera 
pine, spruce and fir are dominant 
because the shedding of leaves is not 
always needed in regions for this 
temperature, but it varies, in Siberia 
there are deciduous (conifer) trees that 
shed their leaves in the winter. 

There is acidic needle cover and dense 
shade there is little understory and 
there are no herb species.  

It is interesting to note that not all the 
understory of this forest is not of the 
dominant tree species, but it does 
consist of shrub types such as 
Junipers,  Deciduous willow shrubs as 
well as alder and birch shrub.    

www.paulnoll.com/Oregon/Birds/ecology-northern-

coniferous.jpg&imgrefurl=http://www.paulnoll.com/Oregon/Birds/ecology-

northern-coniferous.html 

www.borealforest.org/world/trees/

siberian_larch.jpg&imgrefurl=http://

www.borealforest.org/world/trees/

siberian_larch.htm&h=250&w=160&sz=17

&hl=en&start=6&um=1&usg=__ksH4HdR

yVoYrT0NPg6CPMy7PD2c=&tbnid=OfgJx

gPoERAjxM:&tbnh=111&tbnw=71&prev=/

images%3Fq%3Dsiberian%2Blarch%26um

%3D1%26hl%3Den%26safe%3Doff%26rlz

%3D1B3DVFC_enUS240US242%26sa

%3DG 



Biodiversity and Climate 

When I researched the biodiversity of the boreal forest I came across an article 

that stated there was over 20,000 species living in the Boreal Forests in Finland 

alone so I Imagine/assume that the biodiversity of the Boreal and Montane  

Forests is high. (

http://www.environment.fi/default.asp?contentid=27235&lan=en) 

The climate for this biome consists of a mean annual temperature between 5 

degrees celcius and -5 degrees celcius with a mean annual precipitation of  20 to 

200 cm.  

Precip lowest in boreal portions of this biome, mild summers with July temps of 

10 to 20 degrees celsius with winters as cold as -50 degrees celsius with 

regionally variable distribution of seasonal precip, greatest in Alaska during 

summer while Scandinavia highest in winter. 



Natural disturbance and human influence 

Fire is most common type of disturbance for 
biome along with wind insects and permafrost. 
90% of area in Boreal and Montane forest 
burned by fires are started by lightning storms. 

Average fire frequency depends on location: 
Low elevation pines in South west US have dry 
summers and frequent lightning storms with 
ground fires occuring every few years, In 
northern treeline of the Boreal Forest have cool 
temperatures and retains moisture fire occurs in 
thousands of years, In central Boreal Forest 
with bodies of water and sharp topography 
might not burn for 400 years. 

Human influence varies from region to region, 
but in Canada particularly there are logging 
concerns because 0.7 to 0.8 million hectares of 
land are harvested each year for timber. Nepal 
has increased rates of deforestation due to 
increased demand for fuel wood. Fire 
management in Canada and US has led to build 
up of fuels and thus an increase in larger fires. 

www.greenpeace.org/raw/

image_big_teaser/canada/en/

photos-and-video/latest/this-

forest-has-been-clearcut.jpg 

www.nwri.ca/threats2full/images/ch8-forestfire.jpg 


