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Overview 

Topographic Features  

North Carolina lies between 33 1/2° and 37° north latitude and between 75° 
and 84 1/2° west longitude. The extreme length from east to west is 503 
miles: greater than any other state east of the Mississippi, and its extreme 
breadth from north to south is 187 miles. The total area of the State is 
52,712 square miles, of which 49,142 square miles are land and 3,570 
squares miles are water.  

The range of altitude is also the greatest of any state east of the Mississippi 
River, ranging from sea level along the Atlantic coast to 6,684 feet at the 
summit of Mount Mitchell, the highest peak in the eastern United States. 
Mount Mitchell is in the heart of the Blue principal physiographic divisions 
of the eastern United States are particularly well developed in North 
Carolina. From east to west, they are the Coastal Plain, the Piedmont, and 
the Mountains. Ridge; this mountain range, along with the Great Smokies, 
lies partly in North Carolina and partly in Tennessee and forms the highest 
part of the Appalachian Mountains.  

The land and water areas of the Coastal Plain comprise nearly half the 
area of the State. It may be divided roughly into two sections: the tidewater 
area, which is in large part flat and swampy, and the interior portion, which 
is gently sloping and, for the most part, naturally well drained. Throughout 
both sections of the Coastal Plain, the soils consist of soft sediment, with 
little or no underlying hard rock near the surface. The average slope is from 
about 200 feet at the "fall line", or western boundary, to generally less than 
50 feet over the tidewater subdivision.  

The fall line is the dividing line between the Coastal Plain and the 
Piedmont. It may have at one time been the shoreline, since most of the 
soil to the east is sedimentary. Over the Piedmont, however, there is a 
great deal of hard rock near the surface. This area, comprising about one-
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third of the State, rises gently from about 200 feet at the fall line to near 
1,500 feet at the base of the Mountains. Although most of the Piedmont is 
gently rolling, there are several ranges of rather steep hills within its area, 
mainly in the Uwharrie Range around Randolph County, and the Kings 
Mountain Range in Cleveland and Gaston Counties.  

The westernmost, or Mountain Division of North Carolina is the smallest of 
the three, comprising a little more than one-fifth of the total area of the 
State. Its range of elevation, however, is by far the greatest; it stretches 
upward from around 1,500 feet along the eastern boundary to 6,684 feet at 
the summit of Mount Mitchell. Some of the valleys drop to 1,000 feet above 
sea level while some 125 peaks exceed 5,000 feet and 43 tower above 
6,000 feet. The surface of the Mountain Division is rocky, the soils are 
mainly weathered and eroded rocky materials.  

With its nearly 7,000-foot range in elevation and 300-mile range from the 
ocean, North Carolina has one of the most varied climates of any eastern 
state. Latitude accounts for some climatic variations, as do soils, plant 
cover, and inland bodies of water. The Gulf Stream has some direct effect 
on North Carolina temperatures, especially on the immediate coast. 
Though the Gulf Stream lies some 50 miles offshore, warm water eddies 
spin off from it and moderate the winter air temperatures along the Outer 
Banks. Coastal fronts are common during the winter months, and can push 
inland, bringing warmer than expected temperatures to coastal areas. 
However, the southern reaches of the cold Labrador Current pass between 
the Gulf Stream and the North Carolina coast, offsetting most of the 
general warming effect the Gulf Stream might otherwise have on coastal 
temperatures. The meeting of the two opposing currents does provide a 
breeding ground for rough weather. Strong low-pressure systems having 
their origin there develop into major storms, causing rain along the North 
Carolina coast and over states to the north as well.  

The rivers of North Carolina fall into two groups; those that flow into the 
Atlantic Ocean, and those that drain westward via the French Broad and 
the Tennessee Rivers into the Mississippi River system.  

By far the greater portion of the State drains into the Atlantic Ocean. The 
principal rivers draining into the Atlantic are the Roanoke, Tar, Neuse, 
Cape Fear, Yadkin, and Catawba. The Roanoke River rises in the 
Allegheny Mountains west of Roanoke, Virginia, and flows in a 



southeasterly direction through Virginia and North Carolina for a distance of 
400 miles, 150 miles of which is in North Carolina. The Tar, Neuse, and 
Cape Fear Rivers rise in the Piedmont Plateau in North Carolina and flow 
in a general southeasterly direction to the Atlantic Ocean. The Yadkin and 
Catawba Rivers rise in the Blue Ridge Mountains of western North Carolina 
and flow first easterly, then southeasterly into the Pee Dee and Santee 
Rivers.  

The main stream draining the extreme western portion of the State is the 
French Broad River. This river rises in the mountains southwest of 
Asheville, flows first in a northerly direction then westward through the 
Great Smoky Mountains, into the Holston River just above Knoxville, 
Tennessee. Intense rainstorms occur in this precipitous terrain and the 
streams rise quickly to flood stage.  

All of North Carolina's rivers commonly have a maximum flow in late spring, 
with low flow in fall. It is rare for any but the very smallest streams to be dry 
at any time. However, all are likely to flood. Flash floods on small streams 
in the mountains, connected with thunderstorm rain falling onto saturated or 
frozen soil, are most common in spring. Floods covering a wider area and 
extending into the Piedmont are most likely in winter, when traveling 
weather systems bring prolonged rain to a large portion of the state. The 
most severe floods, however, are those during autumn which are 
associated with tropical cyclones. Rarely will a single hurricane cause 
major flood damage, but two in succession, or one coming after a very wet 
spell, can be very destructive, causing several river basins to flood at the 
same time. Although this is most likely to affect the coastal plain, such 
major floods have been recorded in all parts of the state, including the 
mountains. Dams have been constructed on most major rivers in North 
Carolina. Although some have been primarily for hydroelectric generation 
or water supply, they all serve as flood control structures. As a 
consequence, the frequency of severe flooding has decreased. 
Nevertheless, there are still situations where the climate of North Carolina 
will provide sufficient rain to ensure that floods continue to occur in the 
future.  

 

Temperature  



The most important single influence contributing to the variability of North 
Carolina climate is altitude. In all seasons of the year, the average 
temperature varies more than 20° Fahrenheit from the lower coast to the 
highest elevations. The average annual temperature at Southport on the 
lower coast is nearly as high as that of interior northern Florida, while the 
average on the summit of Mount Mitchell is lower than that of Buffalo, NY.  

In winter, the greater part of North Carolina is partially protected by the 
mountain ranges from the frequent outbreaks of cold air which move 
southeastward across the central States. Such outbreaks often move 
southward all the way to the Gulf of Mexico without attaining sufficient 
strength and depth to traverse the heights of the Appalachian Range. 
When cold waves do break across, they are usually modified by the 
crossing and the descent on the eastern slopes. The temperature drops to 
10° or 12° F about once during an average winter over central North 
Carolina, ranging some 10° F warmer the coast and 10° F colder in the 
upper mountains. Temperatures as low as 0° F are rare outside the 
mountains, but have occurred throughout the western part of the State. The 
lowest temperature of record is minus 34° F recorded January 21, 1985, at 
Mount Mitchell. Winter temperatures in the eastern sections are modified 
by the Atlantic Ocean which raises the average winter temperature and 
decreases the average day-to-night range.  

In spring, the storm systems that bring cold weather southward reach North 
Carolina less often and less forcefully, and temperatures begin to modify. 
The rise in average temperatures is greater in May than in any other 
month.  

Occasional invasions of cool dry air from the north continue during the 
summer, but their effect on temperatures is slight and of short duration.  

The increase in sunshine which follows usually brings temperatures back 
up quickly. When the dryness of the air is sufficient to keep cloudiness at a 
minimum for several days, temperatures may occasionally reach 100° F or 
higher in the interior at elevations below 1,500 feet. Ordinarily, however, 
summer cloudiness develops to limit the sun's heating while temperatures 
are still in the 90-degree range. An entire summer sometimes passes 
without a high of 100° F being recorded in the State. The average daily 
maximum reading in midsummer is below 90° F for most localities.  



Differences in temperatures over the various parts of the State are no less 
pronounced in summer than in winter. The warmest days are found in the 
interior rather than near the coast in summer. The average daily maximum 
temperature at midsummer exceeds 92° F at Goldsboro and Fayetteville, 
for example, while on the southernmost part of the coast during the same 
season it is only 89° F. The mid-July average afternoon high temperature 
atop Mount Mitchell is only 68° F, while over widely populated areas in the 
Mountain Division the figure is around 80° F. Morning temperatures 
average about 20 degrees lower than those in the afternoon except along 
the immediate coast, where the daily range is only 10 to 15 degrees.  

Autumn is the season of most rapidly changing temperature, the daily 
downward trend being greater than the corresponding rise in spring. The 
drop-off is greatest during October, and continues at a rapid pace in 
November, so that average daily temperatures by the end of that month are 
within about five degrees of the lowest point of the year.  

 

Precipitation  

While there are no distinct wet and dry seasons in North Carolina, average 
rainfall does vary around the year. Summer precipitation is normally the 
greatest, and July is the wettest month. Summer rainfall is also the most 
variable, occurring mostly in connection with showers and thunderstorms. 
Daily showers are not uncommon, nor are periods of one to two weeks 
without rain. Autumn is the driest season, and November the driest month. 
Precipitation during winter and spring occurs mostly in connection with 
migratory low pressure storms, which appear with greater regularity and in 
a more even distribution than summer showers. In southwestern North 
Carolina, where moist southerly winds are forced upward in passing over 
the mountain barrier, the annual average is more than 90 inches. This 
region is the rainiest in the eastern United States. Less than 50 miles to the 
north, in the valley of the French Broad River, sheltered by mountain 
ranges on all sides, is the driest point south of Virginia and east of the 
Mississippi River. Here the average annual precipitation is only 37 inches. 
East of the Mountains, average annual rainfall ranges mostly between 40 
and 55 inches.  



Winter-type precipitation usually occurs with southerly through easterly 
winds, and is seldom associated with very cold weather. Snow and sleet 
occur on an average once or twice a year near the coast, and not much 
more often over the southeastern half of the State. Such occurrences are 
nearly always connected with northeasterly winds, generated when a high 
pressure system over the interior, or northeastern United States, causes a 
southward flow of cold dry air down the coastline, while offshore a low 
pressure system brings in warmer, moist air from the North Atlantic. Farther 
inland, over the Mountains and western Piedmont, frozen precipitation 
sometimes occurs in connection with low pressure storms, and in the 
extreme west with cold front passages from the northwest. Average winter 
snowfall over the State ranges from about inch per year on the outer banks 
and along the lower coast to about 10 inches in the northern Piedmont and 
16 inches in the southern Mountains. Some of the higher mountain peaks 
and upper slopes receive an average of nearly 50 inches a year.  

 

 

Other Climatic Factors  

The average relative humidity does not vary greatly from season to season 
but is generally the highest in winter and lowest in spring. The lowest 
relative humidities are found over the southern Piedmont, where the year 
around average is about 65 percent. The highest are along the immediate 
coast, averaging around 75 percent. The least amount of actual moisture is 
found in the higher mountain areas, but the lower temperatures there result 
in relative humidities that are about the same as elsewhere in the State.  

Sunshine is relatively abundant, the average annual percent of possible 
sunshine ranges from 58 to 65 at the various stations having sunshine 
recorders. An average of 126 days per year are clear, 117 partly cloudy, 
and 122 cloudy, while measurable rain falls on 120 days. The prevailing 
winds are generally from the southwest for 10 months of the year, and from 
the northeast during September and October. The average wind speed is 
about eight to 10 miles per hour, however, winds along the coast can 
exceed 100 miles per hour when hurricanes strike.  

 

 



Severe Storms  

In most years the greatest economic loss entailed in North Carolina from 
severe weather is probably due to summer thunderstorms. These storms 
usually affect only limited areas, but hail and wind occurring with some of 
them account for an average yearly loss of over $5 million. In any given 
locality, 40 or 50 thunderstorms may be expected in a year.  

North Carolina is outside the principal tornado area of the United States, 
but still averages two to three per year. They occur mostly east of the 
Mountains during early spring.  

Tropical hurricanes come close enough to influence North Carolina weather 
about twice in an average year. Much less frequently, perhaps averaging 
once in 10 years, these storms strike a part of the State with sufficient force 
to do much damage to inland property. Coastal properties occasionally 
suffer severe damage from associated high tides.  

 

 

Agriculture  

The variety of climate in North Carolina produces a wide range of 
vegetation. Along the southern coast the warm ocean currents stimulate 
vegetation often associated with Florida while north of Cape Hatteras the 
cooler ocean waters lead to vegetation often akin to that of New England. 
Similarly, the Great Smoky Mountains in the western part of the state are a 
meeting ground for northern and southern forest species. The range of 
opportunities for agriculture reflect this climatic and vegetation diversity. 
The average annual freeze-free period ("growing season") lasts from about 
130 days in the highest mountain areas to around 290 days on the Outer 
Banks. At Hatteras, entire seasons often pass without either frost or 
freezing temperature occurring and tropical fruits can be grown in sheltered 
spots.  

The traditional agricultural cash crops of North Carolina are tobacco and 
cotton. Soils and climate combine to provide optimum conditions for the 
former, with acreage scattered throughout the state. For cotton the state is 
near the northern limit for cultivation, but the plant is grown across the 
Coastal Plain.  



The Coastal Plain is the major area for extensive agricultural crops, 
including soybeans, peanuts, potatoes, sweet potatoes, corn for seed, 
wheat and several other small grains. This is the area with deep soils, 
abundant flat land, and long growing seasons. In most years precipitation is 
sufficient for crop growth, but much of the area is irrigated. This not only 
ensures optimum yields, but also allows some crops to obtain two harvests 
per year.  

North Carolina is a national leader in the production of hogs, turkeys and 
chickens. Many are reared in climate-controlled buildings, with the state's 
climate minimizing the need for winter heating, while fans are sufficient to 
provide summer cooling. Again, the eastern part of the state leads in 
production, although a considerable number of chickens are raised on the 
Piedmont.  

The Piedmont is the center of population for the state, and is the major 
area for hay & cattle production. This is also an area where agricultural 
products destined for the local urban centers, ranging from turf for lawns to 
grapes for wine, are produced. The sandy soils of the Sandhills region 
warm rapidly in spring and allow the production of early peaches, destined 
for not only the local market but also for shipment to areas further north.  

Although agricultural production is much smaller in the mountain region, 
given the rugged topography and cooler climate, there have always been 
areas of specialized agriculture. There has been a long tradition of apple 
production in the area known as the "Thermal Belts". In the 19th century 
pioneer horticulturists discovered that in the southern mountains of the 
state the growing season was longer on the hill slopes than on the 
mountain tops or in the valley bottoms. Apples thrived in the thermal belts. 
Eventually the name was applied to the whole area, which still is a major 
apple growing region in the mountains.  

More recently the northwestern part of the state has been able to utilize its 
cool climate and well-drained land to specialize in the production of 
Christmas trees. Other mountain areas produce high quality, high value 
crops, especially soft-fruits and out-of-season vegetables, by using black 
plastic mulches and drip irrigation to control the micro-climate of crops 
growing in the fertile valley bottom soils.  



Throughout the state abundant moisture, fertile soils and high temperatures 
encourage tree growth. Forests, ranging in size from woodlots of less than 
an acre to the million acre national forests of the far west, cover over 50% 
of the state's land area. Pulp and paper production facilities are an 
important part of the economy in several locations scattered over the state.  

 

Air Quality  

In most summers North Carolina's weather is dominated by the "Bermuda 
High" pressure system. This gives calm, virtuallycloudless conditions where 
any pollution placed into the atmosphere remains suspended for an 
extended period of time. Fortunately, compared to many other states, North 
Carolina does not support activities which emit great quantities of pollution. 
But automobile traffic in the major cities, along with some paper producing 
and energy generation plants can cause local problems for short periods of 
time. Additionally, with our winds coming predominantly from a westerly 
direction, North Carolina also receives pollution from a suite of upwind 
states. On occasion this can severely reduce visibility in the western 
mountains, and has been regarded as a major contributor to the presence 
of acid rain on some of the highest peaks. 
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