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Explore Arizona

Why is one area of Arizona a desert, another a grassland, and another a forest? Why are there different types of deserts, grasslands, and forests? What determines the types of life
found in these different areas? The general answer to these questions is a difference in climate, the general pattern of weather conditions, seasonal variations and weather extremes
over a long period, and topography. Arizona has three basic climate regimes: desert, steppe, and highlands. Average annual precipitation and temperature are used to determine into which of these regimes each area should be placed.

Desert and steppe climate regimes have limited amounts of moisture, with more moisture in the steppes than in the deserts. Deserts are dominated by shrubs, while the steppe climates are dominated by grasses. The highlands normally receive sufficient and reasonably dependable precipitation during the year to support more dense vegetation. The highlands are dominated by trees. Deserts, steppes and highlands can be further subdivided into warm or cold, depending on whether the average temperature of the coldest month is above or below 32 degrees Fahrenheit. Arizona's climate and precipitation patterns are closely associated with elevation and topographic features. These factors dictate which biotic communities occur in a certain area. Within each biotic community there are plants and animals adapted to certain conditions that allow them to survive in that area, but not necessarily in another.

Temperature

Elevation (the height above sea level) and latitude (the distance north or south from the earth's equator) play a significant role in determining temperature. There is much variation throughout the state. In January, the Kaibab Plateau, San Francisco Peaks and White Mountains in northern Arizona average between 20 and 25 degrees Fahrenheit while the lower Gila River in
southern Arizona averages about 55 degrees. In July the same mountain areas average 55 degrees and the river area averages 95 degrees. Due to differences in latitude, mountains in the southern part of the state are slightly warmer than those in the north.

Precipitation

Arizona has two major precipitation periods. The summer rains occur as violent, isolated
rainstorms usually beginning in July and sometimes lasting through September. Winter storms are normally more gentle than the convectional storms of summer and are usually more widespread.

Summer rains obtain moisture from both Pacific and Atlantic sources. How much precipitation a particular part of the state receives is heavily influenced by mountains in Arizona, surrounding states and Mexico. The elevation and location of mountains cause a phenomena called a rain shadow effect. It is the reason mountain areas receive so much more moisture than the desert areas. Often by the time storms reach Arizona, they have lost much of their moisture in the mountains of neighboring states or Mexico. As these low moisture storms reach the desert regions of the state, they start building again during the heat of the day and may rain if they accumulate enough moisture. When the clouds approach the mountains of southeastern and central Arizona and the Mogollon Rim they begin to rise with the increase in elevation of the mountains. As the air cools, the moisture in the clouds becomes heavier and rain falls on the mountains. After releasing the rain, the again low moisture storm continues north over the Great Basin desert. The rain shadow effect is the reason that Payson (on the Mogollon Rim) receives an average of 22 inches of precipitation annually and Winslow [image: image1.emf](north of the Mogollon Rim) receives only eight inches annually.

A small part of the warm-season rainfall (September - October) is associated with tropical disturbances that develop off the west coast of Mexico. This type of storm is usually more widespread and longer in duration than our typical more turbulent summer storms. Winter precipitation is generally less intense but more widespread than that of summer. Winter precipitation comes from the north- Alaska, Washington, Oregon and northern California off the Pacific Ocean. Winter precipitation is extremely variable from one year to the next. The driest sections of Arizona in winter are generally the cold grasslands in the northeastern corner of the state.

Topography

Topography refers to the surface and physical features of a region, including its relief (mountains and valleys) and rivers, lakes, etc. Arizona is one of the most topographically diverse areas in North America with elevations ranging from 137 feet above sea level near Yuma, to more than 12,600 feet at the summit of the San Francisco Peaks in Coconino County.

The northern half of Arizona (Colorado Plateau Province) is mainly a series of plateaus with gentle to strongly sloping plains from 5,000 to 9,000 feet in elevation. These plateaus are deeply dissected by the Colorado River and its tributaries. Some of the most rugged terrain in Arizona lies in the central section, the Transition Zone. This topography consists mainly of isolated mountain ranges cut by steep alled canyons and gorges. The southern half of the state (Basin and Range Province) is broken by numerous isolated mountain ranges, separated by rolling plains, from which they arise abruptly. Elevations in the valleys vary from 2,000 to 5,000 feet and mountains can reach between 9,000 and 10,000 feet.

Ecosystems

Arizona can be divided into ecosystems based on precipitation and elevation. Ecosystems are all the plants and animals living in a common environment. 

The environmental conditions in each ecosystem support particular plants and animals. Each plant has an upper limit, the altitude where it's too wet or too cold for the plant to grow, and a lower limit, where it's too dry or too hot. Aspect (the direction a slope faces) can modify the effects of temperature and soil moisture. 

Southwest facing slopes and mountainsides are warmed by exposure to full sunlight during the hottest part of the day and tend to be drier. North facing slopes are cooler and wetter since they receive less direct sunlight.

Plants and Animals

There are approximately 3,370 species of flowering plants and ferns known to be growing without cultivation in the state of Arizona. Some species are scattered widely throughout the state, while others occur only locally and are adapted to particular conditions within a certain habitat zone. Soils, elevation, precipitation and temperatures make up the physical environment where plants can live.

Arizona's complex patterns of vegetation, climatic conditions and unique location in North America, provide habitat for nearly 900 species of wildlife. Of the native species, 138 are mammals, 520 are birds, 34 are fish, 103 are reptiles, and 26 are amphibians (estimation by Arizona Game and Fish Department biologists, July 2001). Some wild animals like the coyote and kangaroo rat live in all or nearly all of the habitat zones. Others such as the Abert's squirrel, are habitat specific. Abert's are only found naturally on the Mogollon Rim.

Changes over Time

Arizona's natural resources are truly diverse. However, changes to the landscape and native plant and wildlife populations have occurred over time. Some changes are the result of natural events, such as the 1887 earthquake in Sonora, Mexico which dried up springs in much of southeastern Arizona. Other changes are the result of human actions associated with the settlement of Arizona. Examples of this are the purposeful introduction of non-native plants and animals such as salt cedar and bullfrogs. The need to manage and conserve our natural resources was not widely thought of during the late 1800's and early 1900's. Some of the major impacts caused by human actions are found here. Click on the buttons to investigate the effects of these changes and how people today are working to be better caretakers of our natural resources.

Dams

Dams have been built on most major river systems in Arizona. Originally to provide water storage for agriculture, they now supply much of the water for growing population centers in the state, and also provide hydro-electric power. Modification of these rivers by damming them has altered water temperatures, changed water quality, and reduced spawning habitat for native fishes. Native fish in these big rivers required flows that were muddy, turbulent and fairly warm.  Now, water released from dams is clear and cold, favoring non-native fish. Strategies are being developed to conserve habitat and work to recover plants and wildlife within the 100-year floodplain of the Lower Colorado River. These conservation strategies will be planned to accommodate the needs of humans for water and power, while providing habitat for native plants and animals.

Fires

Fires are a part of the natural process of maintaining healthy ecosystems in many habitat types in Arizona. Humans began putting wildfires out instead of letting them burn naturally, thinking that the fires were harmful to natural resources. This led to shrubs and trees invading grasslands, thick forests with many small trees and less open meadows, and chaparral habitats so thick that animals cannot move through the brush. Some areas are now so thick with shrubs and trees that if wildfires were left to burn, they may cause severe damage to an area.  

Land management agencies now recognize the value of fire in maintaining certain habitat types. They are using prescribed fires to try to revert habitat types to their former condition. These fires are well planned and occur only under certain weather and other conditions to ensure that they accomplish the goals of habitat restoration.

Livestock

Uncontrolled grazing of livestock in Arizona began in the late 1800's. Cattle, sheep, goats and horses grazed areas near available water sources and were not moved to new pastures. This meant that grass plants were overgrazed and eventually died. These areas experienced a loss of vegetation, soil erosion and reduced wildlife habitat.  

Scientists began studying the response of plants to livestock grazing. Appropriate stocking rates and rotational grazing systems lessen the impacts of grazing. Rotational grazing systems (moving livestock from pasture to pasture) allow plants that have been grazed a chance to re-grow and produce seeds for new plants. Ranchers who adopt these practices are able to better manage the rangelands that their livestock graze. 

Non-Native Plants and Animals

By the 1930's, many areas in Arizona had experienced a loss of native plants covering the surface of the soil and severe erosion was occurring. In an attempt to correct this problem, researchers brought in plants from arid and semi-arid regions of the world and planted them in severely eroded areas. One of these plants is Lehmann lovegrass (left photo), originally from South Africa. Lehmann lovegrass grew quickly and established in much of southern Arizona. Although it has helped to stop erosion in many areas, it can have negative impacts on wildlife. The seeds are much smaller than native grass seeds and cannot be used as a food source for small wild animals. Native grass habitats such as sacaton draws (right photo) provide a more natural environment for wildlife.  

The spread of some non-native plants can be controlled.  Groups of people are working around the state to reduce the number of some of these plants before they are too wide-spread to tackle.

Non-native animals can have a negative impact on Arizona's native wildlife. They can compete with native animals for food, shelter, water and other necessary habitat components. One example is the native Apache (Arizona) trout. This trout historically occurred in the headwater streams of the White Mountains in Arizona. Non-native trout, such as rainbow and brown trout, were brought into Arizona for sport fishing. Rainbow and Apache trout readily hybridize, while brook and brown trout compete with Apache trout. This has contributed to a decline in pure native Apache trout.  

Several things are being done to restore the Apache trout. The Alchesay-Williams Creek National Fish Hatchery raises Apache trout for reintroduction into streams free of non-native trout. Other agencies and conservation organizations are working on habitat restoration along some of the streams.

Development
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Arizona has been experiencing rapid population growth in many areas of the state. An increase in urban and rural land development has led to a loss of habitat due to buildings, paved areas, and fragmentation of existing habitat. An example of fragmentation is the construction of major highways through pronghorn habitat. These highways become barriers that pronghorn will not cross, limiting movement over large areas of land. Many times they are restricted to lower quality habitat. Researchers are studying the effects that loss of habitat and fragmentation have on plants and wildlife as a result of population growth. Some conservation groups and concerned citizens are working to provide "corridors" to allow wildlife to move more freely from one area to another.

Ecosystems

Arizona can be divided into ecosystems based on precipitation and elevation. The environmental conditions in each zone support particular plants and animals. Each plant has an upper limit, the altitude where it's too wet or too cold for the plant to grow and a lower limit where it's too dry or too hot. Aspect (south or north facing slopes) can modify the effects of temperature and soil moisture. Southwest facing slopes and mountainsides are warmed by exposure to full sunlight during the hottest part of the day and tend to be drier. Northeast facing slopes are cooler and wetter since they receive less direct sunlight. 
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Alpine Tundra

The only true alpine tundra in Arizona is isolated on the top of San Francisco Mountain about ten miles north of Flagstaff. Along the irregular crest line there are six peaks and the mountain is known locally as the San Francisco Peaks. Elevation of the alpine tundra is from 11,000-12,670 feet. Precipitation is about 33 to 40 inches annually. The alpine tundra habitat is defined by its unique plant life. The plants are small and low growing, rarely more than a few inches above ground level, but many have large or showy flowers. This harsh and limited environment in Arizona provides habitat for very few wildlife species. There are no mammals that inhabit this area and very few birds may use it seasonally.
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Fir Forest

One of the more moist habitats in Arizona is the fir forest. It receives from 25 to 35 inches of annual precipitation (much of it as snow). Very little sunlight reaches the ground because trees grow very close together. The closeness of the trees helps them brace against strong winds. The major trees found between elevations of 7,500 to 9,500 feet are Douglas fir and white fir. Spruce and subalpine fir trees are found at elevations of 8,500 to 11,500 feet. 
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Pine Forest

The pine forest habitat in Arizona is often dominated by ponderosa pine. In fact, Arizona has the largest continuous stand of ponderosa pine in the United States.  Mature trees may be 200 to 400 years old and can grow to 125 feet tall. Elevation of this forest is between 6,000 and 9,000 feet. Precipitation is approximately 18 to 26 inches annually.
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Pinyon-Juniper Forest

Pinyon-juniper woodlands cover large areas below ponderosa pine forests in northern Arizona. They are between 5,500 and 7,000 feet in elevation and receive 12 to 20 inches annual precipitation. Below 6,800 feet there are more junipers than pinyon pine and may occur in pure stands. Above this elevation the pinyons reach their greatest size and sometimes grow in large pure stands.
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Oak-Pine Forest

The oak-pine woodlands lie between the oak woodland and the ponderosa pine forest. They are characterized in part by the presence of two large mid-elevation conifers, Chihuahua pine and Apache pine. They are primarily situated in the southeastern part of the state between 4,000 and 6,500 feet. Annual precipitation is usually between 12 and 22 inches.
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Oak Woodland
The oak woodlands occupy  the foothills and mountains in the southeastern and central parts of Arizona between 4,500 and 6,000 feet elevation. The annual precipitation is from 12 to 18 inches. They are usually open woodlands of evergreen oaks with a variety of grasses, shrubs, succulents and few cacti.
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Chaparral
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Interior chaparral occurs in the central part of Arizona between 4,000 and 6,000 feet elevation and receives 13 to 23 inches of annual precipitation. Small stands of chaparral vegetation may occur as low as 3,500 feet or as high as 7,000 feet. Plants in the chaparral are dense, shrubby and grow around the same height. Occasionally there are taller shrubs or small trees. Chaparral shrubs typically have small, thick leaves as adaptations to drought.
Grasslands

Grasslands cover more area of North America than any other biome. Arizona's grasslands occur throughout the state in all but the lowest and driest regions. They provide homes for animals adapted to wide-open spaces. As you might guess from the name, grasses are the dominant plant. Shrubs and trees are also found in many of the grassland areas. The three major grassland types in Arizona are mountain, plains and desert. 
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Mountain Grasslands
Mountain grasslands are relatively small, natural openings in forests. They are usually in spots too wet or too rocky to grow trees. These areas extend from the pine forests well into the higher elevation fir forests. The mountain grasslands occur above 6,000 feet with annual precipitation averaging between 20 and 30 inches or more. These grasslands are in the mountain ranges of northern Arizona and the isolated mountains ("sky islands") of southeastern Arizona.
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Plains Grasslands

Plains grasslands occur in the eastern half of the state between 5,000 and 7,000 feet elevation and receive between 11 and 18 inches of annual precipitation. This is considered a semi-arid grassland habitat that sometimes extends up into the lower portion of the ponderosa pine forest in northeastern Arizona. The pinyon-juniper woodland and the great basin desert are often intermixed with this grassland.
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Desert Grassland

The desert grasslands occur between elevations of 3,500 and 5,000 feet and receive annual precipitation of 10 to 15 inches. They usually lie in the basins and valleys that skirt the hills and mountain ranges between the desert and the woodlands or the chaparral. Most  desert grasslands are located in the southeastern portion of the state, but some are also found in the northwestern portion. Desert grasslands often contain a mixture of grasses, shrubs and small trees.
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Deserts

There are four deserts in Arizona: Sonoran, Chihuahuan, Mohave, and Great Basin. Elevation, geographic location and precipitation patterns separate the four deserts. The first three deserts are "hot deserts," while the Great Basin is a "cold desert." Deserts are divided into hot and cold depending on whether the average temperature of the coldest month is above or below 32 degrees Fahrenheit. Deserts are dominated by shrubs. Most of these deserts have some overlap in characteristics, but there are unique plants and animals in each. 
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Great Basin Desert

The Great Basin Desert is the only "cold desert" in Arizona. It occurs in northern Arizona, mostly at elevations of 4,000 to 6,500 feet. Rainfall, about 7-12 inches annually, is fairly evenly distributed during the year. This desert primarily supports shrubs and grasses, with few succulents.
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Mohave Desert

The Mohave desert is in the western and northwestern parts of the state. It is a transitional desert between the higher and cooler Great Basin desert and the lower, hotter Sonoran desert.   While many of the same plants found in the other deserts occur here, there are a few that are only found in the Mohave Desert such as the joshua tree. Likewise, there are some specific animals tied to this desert. Rainfall in the Mohave desert primarily occurs during the winter. 
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Sonoran Desert

Covering most of southwestern Arizona, the Sonoran desert is the hottest of the four deserts.  Plants are adapted to its high temperatures. The spines found on cacti and succulents are actually modified leaves that allow these desert-adapted plants to lose less water through evaporation. Additionally, small leaves and waxy coverings help plants to tolerate extreme temperature and limited moisture by reducing moisture loss. Many animals have adapted by being active at night or only coming out of burrows during certain seasons. Most of the precipitation takes place in two rainy periods, one in the summer and one in the winter.
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Chihuahuan Desert
The Chihuahuan desert lies in southeastern Arizona, usually above 3,500 feet in elevation. This desert is a shrub desert with fewer succulents and cacti than the Sonoran desert. The Chihuahuan desert receives more rain than the Sonoran desert because of it's geographic location, and can support some grass plants. Rainfall usually occurs during the summer months. This desert also supports some wildlife species that are more commonly found in Mexico.
