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CAUSES OF NORTH CAROLINA P 

The spatial and temporal distribution 

Carolina is partially controlled by the geograph 

tive to the global atmospheric circulation 

system are 'physiographic controls imposed by the 

western part of the state and the Atlantic 

precipitation patterns are quite complex. This 

fied form, the way in which the controls work, w 

conceptual1 y in analyzing the temporal and spat i a 

over North Carolina. 

The annual course of precipitation may be t 

components, A and B. The first, A, has a summe 

in precipitation. The annual cycle is dictated 

erature, which in turn is tied directly to the a 

temperatures over land are usually lowest in 

while ocean temperatures generally lag a mont 

smaller annual range. Both the capacity of air 

conversion of water vapor to precipitation within 

led by temperature. Increasing the air temperat 

imately doubles the capacity of air to hold water 

and otherwise equal mechanisms producing rain, 

roughly doubled as the temperature increases by 1 

dency.is for land temperatures to be warmer than t 

cooler than the air in winter. As a result, we f 



cycle in convection which favors showers in the summer 

This simple seasonal trend is delayed near the coastline b 

fying effects of the ocean. In the mountains, topographi 

ing of the air enhances summer convective showers, but re 

jacent lower terrain, where compensating subsidence oc 

annual course in temperature aloft lags behind that of th 

a higher frequency of convective showers in the spring th 

stability factors. 

These thermal controls exercised by the surface o 

and convection lead to a simple annual cycle of preci 

with the temperatures: summer maximum, winter minimum, w 

showers more frequent than fall showers. This cycle is 

hibits a dependable annual course and is the dominant com 

ed precipitation cycle over most of the state. If t 

determined the annual course, the precipitation patter 

simple. However, a second, more complex component also nee 

Superimposed upon component A, we find a second co 

to or subtracts from the first component by contributing 

patterns. This component involves the hemispheric syste 

culation, or more specifically, the broadscale patterns o 

movements within the atmosphere which, by their geograph 

alternating rainy and fair weather. This component is 

thermal in nature, although it too is related ultimately 

of the sun. Precipitation is derived mainly from cyclonic 

ly, storm frequencies and storm paths determine the the d 

to-year variations. Such interannual variability make 

more or less different from the next. It is this 



precipitation cycle which holds the majo 

unpredictability. 

In the geographic setting of North Car 

the annual precipitation cycle may be view 

than one cycle per year. One of its precip 

in February and the other about six months 

average precipitation occur at intermedi 

October-November. The two cycles are not ne 

length. 

The spring and autumn minima in rain 

Carolina, along with the winter and summer 

component B, are intimately related to the br 

of global atmospheric circulation which shift 

ward in an annual cycle. These broadscale 

belts: the precipitation producing "belt 

north, the equally active "belt of tropical 

tween them the subtropical belt of high pre 

rainfall because of its general subsiden 

Carolina in winter is generally under the infl 

and the storm paths of the westerlies. In m 

lation and rainfall are tropical in nature 

subtropical conditions of lower precipitation 

The winter rainfall peak is not unifor 

inent in the west, which is part of a g 

Louisiana to the southern Appalachian Mountai 

moisture from the Gulf of Mexico. Here 
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precipitation occurs in late winter, which contrasts with t 

which occurs in spring or summer. There is a decrease in t 

the winter precipitation peak eastward from the mountains to 

of North Carolina, which may be a rain-shadow effect 

Mountains. In coastal areas, the winter maximum again stands 

this case, the result of the influence exerted by the warm wa 

lantic Ocean. The late summer peak in the second component 

tinguish because of its close temporal proximity to the pea 

ponent. It adds to the July amounts and often elevates the 

tember rainfall to amounts comparable to July. This delay in 

peak is most pronounced in the southern coastal region. 

Addition of the two components A and B, leads to the 

average monthly precipitation amounts. The resulting peaks 

file generally occur in February-March and July-August. 

occur in May-June and September-October, _a1 though variations 

month are possible. 

There are subtle aspects to the Atlantic Ocean's influence 

autumn rainfall. The ocean's spring coolness inhibits the ca 

air to contain, transport, and release water, as shown by th 

fall amounts at the coast. Conversely, the ocean is comparati 

late summer and fall, and the overlying air is moisture laden. 

this period (which by no coincidence is the tropical storm sea 

ture supply is kept offshore by the westerly (and northerly) f 

dominant at this time of year; hence, conditions remain dry. 

times when the westerly flow is sluggish and allows the mari 

be drawn inland. Occasionally late in the year when su 





THE DI STRIBUTION OF PRECIPITATION 

The preceeding discussion has demonstrated that pre 

time over North Carolina. This variation occurs not o 

another within a year, but also from one year to the 

value is needed for the precipitation in a given month 

the most commonly used measure is the "normal" value 

year period. Normals for the 1951-1980 period at No 

given in Table 1. This table also gives the sta 

normal. This provides a simple measure of the va 

for a given month over the whole 30 year' perio 

actual monthly totals will fall within a rang 

deviation of the normal (See Appenix C). 

The spatial variations of monthly precipitation acr 

in Figures 1-12, while the annual total is given in Fi 

consists of two maps, one for the normal value and on 

tion. This again emphasi zes first the average condi 

tions about them. These maps, which were origina 

using a contouring program, were redrawn by han 

that allowed for interpolation and smoothing, there 

refined map. A1 though there are sufficient stat i 

state to reveal the general patterns, extreme caution s 

preting the maps for the mountains. Topographic effec 

determining the actual precipitation in rugged terrain, 

may vary greatly in the space of a few miles. While the 

likely to be realistic, values for individual locations ma 

suggested by the maps. 
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A prevailing feature shown on the m 

fore on the annual map, is the large 

Mountains of North Carolina. In this reg 

cipitation paralleling the North Carol 

northeastward. The highest annual pre 

States is located within this region, w 

annually. In contrast, Asheville, locate 

valley averages less than 40 inches per ye 

(Figure 1 4 )  illustrate the extreme variabi 

impose upon precipitation distribution 

Patterns observed . in the Piedmont 

complex than those found in the mountains. 

driest of the three geographic divisions 

northern areas receiving less than 43 inc 

in the southern Piedmont, most notably 

to 50 inches annually. This contrast is 

ed for Raleigh-Durham and Pinehurst-Southe 

Analysis of the precipitation patt 

immediately reveals the dominating infl 

and annual precipitation averages increase 

coast line from the west. This increasi 

noticeable in the north, is very pronounce 

itation profiles for, Hoffman Forest, which 

and Edenton, which receives less than 

(Figure 16).  

Seasonal examinat ion of the precipi t 

Carolina reveals the influence of the two 

9 



discussed earlier. During the winter, the state's we 

"belt of temperate westerlies," which provides precip 

B. This broadscale flow results in the frequent 

clones which are usually accompanied by large areas 

Average monthly precipitation generally increases acr 

uary through March, as the frequency of fronts and cyc 

exception is found along the northern Coastal Plain 

remain unchanged through this period. 

As spring arrives in North Carolina, the weste 

northward, resulting in a decrease in cyclonic act 

trend toward increasing precipitation is reversed, a 

drop substantially statewide during April as spring c 

of component B is slowly replaced by component A ( 

tion). Surface heating becomes sufficient by June 

increase in monthly precipitation. The increase a 

enters the summer period , reaching a maximum during 

August. Outside of a few mountain locations, this 

period in North Carolina. 

Close examination of the standard deviation pat 

summer maximum. This increase can be attributed 

portionality that exists between the mean and the st 

changes in the mean precipitation patterns will produ 

patterns of standard deviation. A more important 

increase in standard deviation is the convective-typ 

inates during this time of the year. Showers an 

inconsistent temporally and spatially, resulting in weekly 

when little or no rainfalls in the state. 
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in int ,erpret ing the values. Consequently a few 

The basic, and consequently most accurate, dat 

Since these are point-specific values, infor 

out observations must be obtained with the assistanc 

without observations, the information can be obtain 

or, after checking the maps, by reference to data 

station in similar conditions. In the mountains, 

strongly recommended, with particular care being take 

ence station one that is in a similar topographic set 

itation for an area can be obtained from the maps by 

metry, or by more sophisticated techniaues. 

'y presenti ng both normal (mean) and st anda 

oral variability of precipitation is emphasized. 

appropriate value to use in many applications. Ho 

tion with the standard deviation allows considerati 

values. For example, rainfall totals for a particu 

exceed the mean plus one standard deviation 











































Cul lowhee 

3 . 3 2  3.34 4.47 3 .90  3 .54  4 . 0 0  4 . 1 9  4 .11  3 .98  3 . 7 3  2 .90  3 .23  4 4 . 7 1  
Danbury 1NW 













- . * -  > - . .  9 . ,  

Table 1 (Cont ined)  

St a t  ion  Jan  Feb Mar Apr May Jun J u l  Aug Sep Oct Nov Dec Annual 

3.30 3.38 4.48 3.44 3.36 3.50 4.33 3.64 2.97 2.40 2.83 2.89 40.52 
Mar s h a l l  

Mocksvi l le  
3.81 3.62 4.76 3.42 4.05 4.36 3.64 3.87 4.33 3.39 2.81 3.58 45.64 

1.55 1.50 1.96 1.33 2.01 2.11 1.54 2.06 2.97 2.40 1.62 1.82 

W 
w 3.86 3.79 4.24 3.28 4.02 4.31 5.67 5.32 3.77 3.32 3.14 3.66 48.38 

Moncure 3SE 









S t a t  ion  J a n  Feb Mar Apr May J u n  J u l  Aug Sep Oct Nov Dec Annual 

3.79 3.54 4.10 3.35 3.96 3.98 4.37 4.34 3.67 3.14 3.17 3.27 44.68 
Koug emont 

1.86 1.44 1.61 1.44 1.73 1.82 2.69 2.50 2.07 2.17 2.08 1.50 

3.65 3.36 3.75 3.25 3.74 3.95 4.34 4.50 3.78 3.21 3.08 3.18 43.79 
Roxboro 

1.67 1.51 1.42 1.37 1.50 2.11 2.58 2.43 2.83 2.27 1.84 1.68 
, 

I 

3.72 3.78 4.61 3.38 3.66 4.20 4.61 3.97 3.64 3.21 2.92 3.56 45.26 
S a l i s b u r y  

1.66 1.56 1.99 1.32 1.77 1.96 1.89 1.95 2.26 2.60 1.60 1.72 





Stat ion Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

3.28 3.11 4.54 3.69 4.13 4.05 3.86 4.13 3.93 3.30 3.34 3.04 44.40 
Swannanoa 2E 

5.72 5.13 6.74 4.86 4.61 4.88 6.13 5.30 3.77 3.16 4.41 4.94 59.65 
Tapoco 





S t a t  ion 

Albemarle 4N 
Andrews 2E 
Asheboro 2W 
A s h e v i l l e  
Banner E lk  
Belhaven 
Boon e 
Brevard 
Bryson C i t y  2 
Canton 1SW 
Celo 2s  
Chapel H i l l  2W 
C h a r l o t t e  WSO AP 
C l i n t o n  2s  
Coweeta Exp. S t a t .  
Cullowhee 
Danbury 1 N W  
Durham 
Edenton 
E l i z a b e t h  C i t y  
E l izabe th town Lock 
E l k i n  
E n f i e l d  
Enka 
Fayet t e v i l l e  
Gas t o n i a  
Goldsboro lSSW 
Graham 2ENE 
Greensboro WSO AP 
G r e e n v i l l e  
Hat t e r a s  
Henderson 2NNW 
H e n d e r s o n v i l l e  1NE 
Hickory FAA AP 
Highlands 2 s  
Highpoint  
Hoffman F o r e s t  
Hot S p r i n g s  2 
J e f f e r s o n  
Kinston 5SE 
Lenoir  
Louis burg 
Lumber t o n  6NW 
Manteo 2WNW 
Marion 
Marsha l l  
Mocksv i l l e  

Appendix A 
STATION INDE 

County Longi tude 
(Degrees 

S t a n l y  35 21 
Cherokee 35 1 2  
Randolph 35 42 
Buncombe 35 36 
Avery 36 10 
Beauf o r t  35 33 
Wa t auga 36 1 3  
T r a n s y l v a n i a  35 14 
Swain 35 25 
Haywood 35 32 
Yancey 35 50 
Orange 35 55 
Mecklenburg 35 13 
Samp s on 34 58 
Macon 35 04 
Jackson 35 19 
S tokes  36 25 
Durham 36 02 
Chowan 36 03 
Pasquotank 36 1 8  

2 Bladen 34 38 
S u r r y  36 14 
Edgecornbe 36 09 
Buncombe 35 33 
Cumberland 35 03  
Gas ton  35 16 
Wayne 35 21  
Alamance 36 04 
G u i l f o r d  36 05 
P i t t  35 37 
Dare 35 1 3  
Vance 36 19 
Henderson 35 20 
Ca tawba 35 45 
Mac on 35 01 
Gui l f  ord  35 57 
Ons l o  w 34 50 
Madison 35 54 
A s  he 36 25 
Lenoir  35 13 
Caldwel l  35 55 
F r a n k l i n  36 06 
Robeson 34 42 
Dare 35 56 
McDowel 35 41 
Madison 35 48 
Davie 35 53 
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