Tropical Rainforest

Rainfall is heavy in all months. The total annual rainfall is often more than 250 cm. (100 in.). There are seasonal differences in monthly rainfall but temperatures of 27°C (80°F) mostly stay the same. Humidity is between 77 and 88%.
High surface heat and humidity cause cumulus clouds to form early in the afternoons almost every day. The summers are warm and very humid. It also rains a lot in the winter

All tropical rain forests resemble one another in some ways. Many of the trees have straight trunks that don't branch out for 100 feet or more.  There are four very distinct layers of trees in a tropical rain forest. These layers have been identified as the emergent, upper canopy, understory, and forest floor.

· Emergent trees are spaced wide apart, and are 100 to 240 feet tall with umbrella-shaped canopies that grow above the forest.  Some species lose their leaves during the brief dry season in monsoon rainforests. These giant trees have straight, smooth trunks with few branches. Their root system is very shallow.

· The upper canopy of 60 to 130 foot trees allows light to be easily available at the top of this layer, but greatly reduced any light below it. Most of the rainforest's animals live in the upper canopy. The leaves have "drip spouts" that allows rain to run off. This keeps them dry and prevents mold and mildew from forming in the humid environment.

· The understory, or lower canopy, consists of 60 foot trees. This layer is made up of the trunks of canopy trees, shrubs, plants and small trees. There is little air movement. As a result the humidity is constantly high. 

· The forest floor is usually completely shaded.  Most areas of the forest floor receive so little light that few bushes or herbs can grow there. Less than 1 % of the light that strikes the top of the forest penetrates to the forest floor. The top soil is very thin and of poor quality. 
· Average temperature: 18 °C (°F)
· Annual Precipitation: 262 cm. (103 in.)
· Latitude Range: 10° S to 25 ° N
Global Position: Amazon Basin; Congo Basin of equatorial Africa; East Indies, from Sumatra to New Guinea.
Tropical Grasslands

A savanna is a rolling grassland scattered with shrubs and isolated trees, which can be found between a tropical rainforest and desert biome. Not enough rain falls on a savanna to support forests. Savannas are also known as tropical grasslands. They are found in a wide band on either side of the equator on the edges of tropical rainforests.

Savannas have warm temperature year round. There are actually two very different seasons in a savanna; a very long dry season (winter), and a very wet season (summer). In the dry season only an average of about 4 inches of rain falls. Between December and February no rain will fall at all. Oddly enough, it is actually a little cooler during this dry season. But don't expect sweater weather; it is still around 70° F.

Plants of the savannas are highly specialized to grow in this environment of long periods of drought. They have long tap roots that can reach the deep water table, thick bark to resist annual fires, trunks that can store water, and leaves that drop of during the winter to conserve water. The grasses have adaptations that discourage animals from grazing on them; some grasses are too sharp or bitter tasting for some animals, but not others, to eat.
In many parts of the savannas of Africa people have started using it to graze their cattle and goats. They don't move around and soon the grasses are completely eaten up. With no vegetation, the savanna turns into a desert. Huge areas of savanna are lost to the Sahara desert every year because of overgrazing and farming.

· Temperature Range: 16 °C
· Annual Precipitation: 0.25 cm. (0.1 in.). All months less than 0.25 cm. (0.1 in.)
· Latitude Range: 15 ° to 25 ° N and S
Global Range: India, Indochina, West Africa, southern Africa, South America and the north coast of Australia
Desert
These desert climates are found in low-latitude deserts approximately between 18° to 28° in both hemispheres. these latitude belts are centered on the tropics of Cancer and Capricorn, which lie just north and south of the equator. They coincide with the edge of the equatorial subtropical high pressure belt and trade winds. Winds are light, which allows for the evaporation of moisture in the intense heat. They generally flow downward so the area is seldom penetrated by air masses that produce rain. This makes for a very dry heat. The dry arid desert is a true desert climate, and covers 12 % of the Earth's land surface.
Hot and Dry Desert vegetation is very rare. Plants are almost all ground-hugging shrubs and short woody trees. All of the leaves are replete (packed with nutrients). Some examples of these kinds of plant are Turpentine Bush, Prickly Pears, and Brittle Bush. For all of these plants to survive they have to have adaptations. Some of the adaptations in this case are the ability to store water for long periods of time and the ability to stand the hot weather.

Cold Desert's plants are scattered. In areas with little shade,about 10 percent of the ground is covered with plants. In some areas of sagebrush it reaches 85 percent. The height of scrub varies from 15 cm to 122 cm. All plants are either deciduous and more or less contain spiny leaves.
· Temperature Range: 16° C
· Annual Precipitation: 0.25 cm (0.1 in). All months less than 0.25 cm (0.1 in).
· Latitude Range: 15° - 25° N and S.
Global Range: southwestern United States and northern Mexico; Argentina; north Africa; south Africa; central part of Australia.
Grasslands
Characterized by grasslands, this is a semiarid climate. The grassland biome is usually found between the desert and the forest. If it got more rain, it would become a forest. If it got less rain, it would become a desert. The average rainfall is 10-30 inches per year. But in May, June, and August, the grasslands can get up to 4-5 inches a month
This dry climate exists in the interior regions of the North American and Eurasian continents. Moist ocean air masses are blocked by mountain ranges to the west and south. These mountain ranges also trap polar air in winter, making winters very cold. Summers are warm to hot.

There are many plants in the grasslands. The main ones are different grasses (go figure!) The grasses are separated into 3 different groups, depending on how much rain they get. The tall grasses grow up to 4.5 feet because they live closer to the forest. The short grasses can be less than 1.5 feet. They are closer to the dessert. 1.5 feet is a small amount, considering that people don't cut the grasses. The last group is the mixed grasses. They grow 2-3 feet high and get 15-20 inches of rain per year

A true natural grassland is becoming harder and harder to find because people are taking them over. They are plowing the grass for farming and digging holes in search of oil. The grassland biome is becoming endangered, just like the animals.
· Temperature Range: 24° C (43° F).
· Annual Precipitation: less than 10 cm (4 in) in the driest regions to 50 cm (20 in) in the moister steppes.
· Latitude Range: 35° - 55° N.
Global Range: Western North America (Great Basin, Columbia Plateau, Great Plains); Eurasian interior, from steppes of eastern Europe to the Gobi Desert and North China.

Mediterranean Climate

This is a wet-winter, dry-summer climate. Extremely dry summers are caused by the sinking air of the subtropical highs and may last for up to five months.
Plants have adapted to the extreme difference in rainfall and temperature between winter and summer seasons. Sclerophyll plants range in formations from forests, to woodland, and scrub. Eucalyptus forests cover most of the chaparral biome in Australia.
Lay of the land: The chaparral biome has many different types of terrain. Some examples are flat plains, rocky hills and mountain slopes. It is sometimes used in movies for the "Wild West".

Chaparral is characterized as being very hot and dry. As for the temperature, the winter is very mild and is usually about 10 °C. Then there is the summer. It is so hot and dry at 40 °C that fires and droughts are very common.

Fortunately, the plants and animals are adapted to these conditions. Most of the plants have small, hard leaves which hold moisture. Some of these plants are poison oak, scrub oak, Yucca Wiple and other shrubs, trees and cacti.

The animals are all mainly grassland and desert types adapted to hot, dry weather. A few examples: coyotes, jack rabbits, mule deer, alligator lizards, horned toads, praying mantis, honey bee and ladybugs.

So, if you ever go somewhere that is like chaparral, make sure to bring some sunscreen and lots of water!
Fires occur frequently in Mediterranean climate zones.
· Temperature Range: 7 °C (12 °F)
· Annual Precipitation: 42 cm (17 in).
· Latitude Range: 30° - 50° N and S
Global Position: central and southern California; coastal zones bordering the Mediterranean Sea; coastal Western Australia and South Australia; Chilean coast; Cape Town region of South Africa.
Humid Continental
This climate is in the polar front zone - the battleground of polar and tropical air masses. Seasonal changes between summer and winter are very large. Daily temperatures also change often. Abundant precipitation falls throughout the year. It is increased in the summer season by invading tropical air masses. Cold winters are caused by polar and arctic masses moving south.
The deciduous forests are located in the temperate zone above the tropical forests and below the coniferous forests. Most of Europe, the eastern half of North America, parts of Japan and Asia were once covered with large deciduous forests. Most of the deciduous forests have now disappeared but many of the trees still grow in deciduous forest biome. The types of trees you can find in these three regions are broad leafed deciduous trees and some of the evergreen species. The trees are more commonly known as ash, oak, lime, beech, birch and northern arrowwood. Also found in this biome are wild flowers such as oxlip, bluebells, painted trillium and primrose. As well as things such as carpet moss, tawny milk-cap mushrooms and lady fern.

The soil is very fertile. In fact, some of the great agricultural regions are found in this biome. That is one of the reasons there aren't a lot of original deciduous forests left in the world. Almost all of the forests in North America are second growth forests but it still has the biggest variety of original plant species. In Europe there are only a few species of original trees left. Most of the forests have been cleared for agriculture. China has been clearing the natural trees for at least 4,000 years and most of the forests are man-made.
· Temperature Range: 31 °C (56 ° F)
· Average Annual Precipitation: 81 cm (32 in).
· Latitude Range: 30° - 55° N and S (Europe: 45° - 60° N).
Global Position: eastern parts of the United States and southern Canada; northern China; Korea; Japan; central and eastern Europe.
Humid Subtropical

The Humid Subtropical climate is found on the east coast of continents  between 20o and 40o north and south of the equator.  The southeast United States is a good example of this climate.  Florida has a Humid Subtropical climate.  

Temperatures usually stay high (above 70) throughout the year, but cool down for a few months, so there are really only 2 seasons here: summer and winter.  However, the winter season is not a cold winter.  Summer season lasts longer, since Humid Subtropical areas are somewhat near the equator.  Humid Subtropical climate is known for hot humid summers and mild winters.  During the summer the average temperature is between 70 and 80 degrees.  The coldest month usually averages 45-50 degrees.  Since Humid Subtropical is found between 20o and 40o latitude, they receive direct sunlight for a large part of the year. 

Most Humid Subtropical areas receive about 48 inches of rain each year.  The rain falls throughout the year.  The regularly high temperatures evaporate water, which causes humidity and precipitation.  The high humidity in this region makes summer temperatures feel even hotter.  Humid Subtropical areas usually experience strong storms such as tornadoes and hurricanes.  

The natural vegetation found in Humid Subtropical areas are mainly evergreen trees, bushes, and shrubs.  These are not the hardy evergreen trees like pine and spruce.  Most of these evergreens are more delicate.  The reason many plants here are evergreens is because of the long months of warmth and regular rain.  These plants have adapted to the regular climate conditions.   Many broad-leaf evergreens such as palm trees and ferns are found here.  Many plants can be farmed here since the growing season is sometimes 8 months long. 
· Temperature Range: 70 ° F
· Average Annual Precipitation: 48 in
· Latitude Range: 20° - 40° N and S, Southeast Coastal Areas
· Global Position: Southeastern North America, Southeastern Asia, Southeastern Australia
Marine West Coast

Marine West Coast is usually located along the west coast of mid-latitude continents.  Mid-latitude means midway between the tropics and the arctic/antarctic circle.  Marine West Coast is influenced by the presence of mountains.  This is why it covers more land in Europe than it does in North America--North America's mountains block the humid air from moving farther inland. 

The range of temperatures is fairly small compared to other climate types--this means the temperatures don't have major differences during different seasons.  For this reason, Marine West Coast really has on 2 seasons: summer and winter.  

This is a very mild climate, with few extremes in temperature.  The coldest month rarely averages lower than 30 degrees and the warmest month averages about 72 degrees.  The ocean keeps the air over the land cool in summer and mild in the winter.  The Marine West Coast experiences rain year round.  This climate is similar to a Mediterranean climate because of the influence of ocean currents, but they are greatly different in the level of precipitation. 

The amount of precipitation is different in different regions of this climate type.  Some areas of Marine West Coast only get 30 inches of rain while others can receive as much as 98 inches!  In some places it rains 150 days out of 365!  Some regions, such as North America receive so much rain they have what are called "temperate rainforests".  Temperate is a term that refers to the mid-latitude area--an area of moderate climates.  The rain is a result of the warm moist air from warm ocean currents, which hits the cooler land and falls as rain.  North American areas receive more rain than Europe (see map) because the mountains contain all the moisture at the coastal area in North America where as in Europe the rain slowly falls as it moves across the continent. 
Usually, Marine West Coast climate areas receive regular rain that supports thick forests and a wide variety of plant life including evergreen trees (conifers) such as spruce, cedar, pine, redwood.  Many species of ferns and grasses also grow in this area.  North America's Redwood trees (Sequoia) are the tallest trees in the world. (See below)  The high amount of precipitation and moderate temperatures results in these massive, beautiful trees.
· Temperature Range: 50-70 ° F
· Average Annual Precipitation: 30-98 in
· Latitude Range: World Wide
· Global Position: West coast of N. America, west coast of southern Chile, and northwestern Europe
Subarctic

This is a continental climate with long, very cold winters, and short, cool summers. This climate is found in the polar air mass region. Very cold air masses from the arctic often move in. The temperature range is larger than any other climate. Precipitation increases during summer months, although annual precipitation is still small.
Much of the boreal forest climate is considered humid. However, large areas in western Canada and Siberia receive very little precipitation and fall into the subhumid or semiarid climate type.

There are not a lot of species of plants in the subarctic because of the harsh conditions. Not many plants can survive the extreme cold of the subarctic winter. There are some lichens and mosses, but most plants are coniferous trees like pine, white spruce, hemlock and douglas fir.

Coniferous trees are also known as evergreens. They have long, thin waxy needles. The wax gives them some protection from freezing temperatures and from drying out. Evergreens don't loose their leaves in the winter like deciduous trees. They keep their needles all year long. This is so they can start photosynthesis as soon as the weather gets warm. The dark color of evergreen needles allows them to absorb heat from the sun and also helps them start photosynthesis early.

Evergreens in the subarctic tend to be thin and grow close together. This gives them protection from the cold and wind. Evergreens also are usually shaped like an upside down cone to protects the branches from breaking under the weight of all that snow. The snow slides right off the slanted branches.
· Temperature Range: 41 °C (74 °F), lows; -25 °C (-14 °F), highs; 16 °C (60 °F).
· Average Annual Precipitation: 31 cm (12 in).
· Latitude Range: 50° - 70° N and S.
Global Position: central and western Alaska; Canada, from the Yukon Territory to Labrador; Eurasia, from northern Europe across all of Siberia to the Pacific Ocean.

Arctic

The tundra climate is found along arctic coastal areas. Polar and arctic air masses dominate the arctic climate. The winter season is long and severe. A short, mild season exists, but not a true summer season. Moderating ocean winds keep the temperatures from being as severe as interior regions.
The Arctic tundra is also a windy place and winds can blow between 30 to 60 miles (48 to 97 kilometers) per hour. Of the North American, Scandinavian and Russian tundras, the Scandinavian tundra is the warmest, with winter temperatures averaging 18°F (-8°C)

The tundra is basically like a desert when it comes to precipitation. Only about 6 - 10 inches of precipitation (mostly snow) fall each year. Below the soil is the tundra's permafrost, a permanently frozen layer of earth. During the short summers the top layer of soil may thaw just long enough to let plants grow and reproduce. Since it can't sink into the ground, water from melting permafrost and snow forms lakes and marshes each summer.

There is barely any vegetation in the tundra, only about 1,700 different species, which isn't very much. These are mostly shrubs, sedges, mosses, lichens and grasses. There are about 400 varieties of flowers. The growing season is only about 50 to 60 days long. There are no trees, except for some birches in the lower latitudes. The ground is always frozen beneath the top layer of soil, so trees can't send their roots down. Willows do grow on some parts of the tundra but only as low carpets about 3 inches (8 cm) high. Most plants grow in a dense mat of roots which has developed over thousands of years. The soil is very low in nutrients and minerals, except where animal droppings fertilize the soil.
· Temperature Range: -22 °C to 6 °C (-10 °F to 41 °F).
· Average Annual Precipitation: 20 cm (8 in).
· Latitude Range: 60° - 75° N.
Global Position: arctic zone of North America; Hudson Bay region; Greenland coast; northern Siberia bordering the Arctic Ocean.
Highlands
Highland climates are cool to cold, found in mountains and high plateaus. Climates change rapidly on mountains, becoming colder the higher the altitude gets. The climate of a highland area is closely related to the climate of the surrounding biome. The highlands have the same seasons and wet and dry periods as the biome they are in.
Mountain climates are very important to mid-latitude biomes. They work as water storage areas. Snow is kept back until spring and summer when it is released slowly as water through melting.

Highland biomes are found in the mountain regions all around the world. They are usually at an altitude of about 10,000 feet or more.  As you go up a mountain, you will travel through many biomes. In the North American Rocky Mountains you begin in a desert biome. As you climb you go through a deciduous forest biome, grassland biome, steppe biome, and taiga biome before you reach the cold Alpine biome.

Because the severe climate of the Highland biome, plants and animals have developed adaptations to the conditions. There are only about 200 species of Highland plants. At high altitudes there is very little CO2, which plants need to carry on photosynthesis. Because of the cold and wind, most plants are small perennial groundcover plants which grow and reproduce slowly. They protect themselves from the cold and wind by hugging the ground. Taller plants or trees would soon get blown over and freeze. When plants die they don't decompose very quickly because of the cold. This makes for poor soil conditions. Most Alpine plants can grow in sandy and rocky soil. Plants have also adapted to the dry conditions of the Alpine biome. Plant books and catalogs warn you about over watering Alpine plants.
· Temperature Range: -18 °C to 10 °C (-2 °F to 50°F)
· Average Annual Precipitation: 23 cm (9 in.)
· Latitude Range: found all over the world
Global Position: Rocky Mountain Range in North America, the Andean mountain range in South America, the Alps in Europe, Mt. Kilimanjaro in Africa, the Himalayans in Tibet, Mt. Fuji in Japan.
