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T h i s  work was p e r f o r n e d  w i t h  t h e  c o n t i n u a l  s u p p o r t  of Donna 
Imhoff ,  H a n u s c r i p t  r e v i e w s  a n d  c o n s u l t a t i o n s  of  Ned Gut tman ,  
H a l t e r  S a u c i e r ,  a n d  A. 3, Riordan a r e  greatly a p p r e c i a t e d ,  The 
p r e v i o u s  work b y  a n d  a s s i s t a n c e  o f  t h e  s t a f f  o f  the N a t i o n a l  
H e a t h e r  S e r v i c e ,  S o u t h e a s t  A g r i c u l t u r a l  Wea the r  C e n t e r  a t  A u b u r n  
U n i v e r s i t y ,  was i n v a l u a b l e  t o  t h i s  w o r k ' s  c o m p l e t i o n ,  Thanks are 
a l s o  e x t e n d e d  t o  Brian Eder f o r  general d i r e c t i o n  a n d  t o  J o h n  
Grey f o r  c o n s u l t a t i o n s  o a  h y d r o l o g i c a l  a p p l i c a t i o n s ,  

T a b l e s  of p r e c i p i t a t i o n  p r o b a b i l i t i e s ,  extremes, a n d  gamma 
d i s t r i b u t i o n  parameters are  p r e s e n t e d  f o r  c l i m a t o l o g i c a l  w e e k l y ,  
b i w e e k l y ,  a n d  t r i w e e k l y  p e r i o d s  for 76 Mortb C a r o l i n a  l o c a t i o n s -  
Calculations are  b a s e d  upon an  a l g o r i t h m  which estimates the 
p a r a m e t e r s  of t h e  i n c o m p l e t e  gamma d i s t r i b u t i o n  b a s e d  on 30 or 50 
y e a r s  of d a i l y  r a i n f a l l  d a t a  o b t a i n e d  f r o n  t h e  B I S A B S  d a t a  
a c q u i s i t i o n  sys t em,  T h i s  i n f o r m a t i o n  s h o u l d  be readily n s e f u l  t o  
aany w o r k e r s  c o n c e r n e d  w i t h  h y d r o l o g i c a l  p l a n n i n g ,  



The  v a r i a b i l i t y  o f  r a i s f a l l  amounts and e v e n t s  i n f l u e n c e s  much 
huaan a c t i v i t y  and p l a n n i n g ,  Crop p l a n t i n g  and  h a r v e s t i n g  d a t e s ,  
i r r i g a t i o n ,  c o a s t r u c t i o n ,  w a t e r  resource p l a n n i n g ,  w a s t e  
t r e a t m e n t  planaing ,  a s  w e l l  a s  r e c c e a t i o n  p l a n n i n g  are a l l  
a f f e c t e d  by t h e  amount and  v a r i a b i l i t y  of r a i n f a l l ,  The 
a v a i l a b i l i t y  of s n c h  i n f o r m a t i o n  f a c i l i t a t e s  p l a n n i n g  s n c h  
a c t i v i t i e s  t o  t a k e  a d v a n t a g e  o f  d r y  o r  uet p e r i o d s ,  

Tables of p r e c i p i t a t i o n  p r o b a b i l i t i e s ,  e x t r e m e s ,  and gamma 
d i s t r i b u t i o n  p a r a m e t e r s  a r e  p r e s e n t e d  f  oc c l i a a t o l o g i c a l  v e e k l y  , 
b i u e e k l y ,  a n d  t r i w e e k l y  p e r i o d s  f o r  76 North C a r o l i n a  l o c a t i o n s .  
For  63  of  these s t a t i o n s ,  f i f t y  years o f  d a t a  mere a v a i l a b l e .  
For  t h e  r e m a i n i n g  13 s t a t i o n s ,  t h i r t y  y e a r s  o f  d a t a  v e r e  used t o  
e s t i m a t e  t h e  p a r a ~ e t e r s  of the i n c o m p l e t e  gamma d i s t r i b u t i o n ,  
which i n  turn caa be used t o  c a l c u l a t e  precipitation 
p r o b a b i l i t i e s ,  

While t h i s  i n f o r m a t i o n  is i a t r i n s i c a l l y  p r e d i c t i v e ,  i t  c a n  
on ly  b e  used t o  p r e d i c t  long- te rm t e n d e n c i e s  based upon l o c a l  
p r e c i p i t a t i o n  h i s t o r i e s ,  and n o t  t o  p r e d i c t  actual w e a t h e r  f 3s 
s p e c i f i c  p e r i o d s ,  T h a s ,  these p r o b a b i l i t i e s  are most  u s e f u l  f o r  
long- range  p l a n n i n g  and f o r  c o n p a r i n g  s p e c i f i c  p r e c i p i t a t i o n  
e v e n t s  w i t h  long- te rm s ta t is t ics ,  

P r e c i p i t a t i o n  p r o b a b i l i t y  s t u d i e s  h a v e  been c o n d n c t e d  i n  many 
s t a t e s -  The s e l e c t e a  r a v i e v  which f o l l o w s  is i n t e n d e d  t o  
c a p s u l i z e  t h e  r e f e r e n c e s  which we found  most u s e f u l  a n d  
instructive i n  approaching this project. 

Bacger and Thorn (1) e v a l u a t e d  d r o u g h t  hazard using the 
i n c o a p l e t e  gamma d i s t r i b u t i o n ,  Their c o n t r i b u t i o n  is e s p e c i a l l y  
u s e f u l  b e c a u s e  t h e i r  n e t h o d s  and r e s a l t s  a r e  s o  clearly 
e x p l a i n e d ,  Shau, Barger, and Dale ( 7 )  s i ~ t i l a r l y  c a l c u l a t e d  
p r o b a b i l i t i e s  i a  t h e  north c e n t r a l  states, These p r o b a b i l i t i e s  
f o r  one ,  two, and  t h r e e  week p e r i o d s  v e r e  mapped, howevec, 
i n s t e a d  o f  b e i n g  p u t  i n t o  tables. T h i s  g r a p h i c a l  p r e s e n t a t i o n  
a i d e d  u n d e r s t a n d i n g  o f  c l i a a  t a l o g i c a l  r e g i o n s ,  S t r o ~ m e n  and 
H o r s f i e l d  (8) c a l c u l a t e d  a o n t h l y  p r e c i p i t a t i o n  p r o b a b i f i t i e s  i n  
23 e a s t e r n  s tates,  i n c l u d i n g  8 climatic d i v i s i o a s  of Bortk 
C a r o l i n a ,  T h i s  p u b l i c a t i o n  is e s p e c i a l l y  u s e f u l  because Nor th  
C a r o l i n a  i s  i n c l u d e d ,  and b e c a u s e  t h e  u s e  of t h e  i n c o m p l e t e  gamma 
d i s t r i b u t i o n  and its results are explained clearly, Houever,  
a o s t  of t h e  North C a r o l i n a  i n f o r m a t i o n  included c o v e r s  b road  
g e o g r a p h i c a l  a r e a s ,  fnaking i t  d i f f i c u l t  t o  use i n  l o c a l i z e d  
a p p l i c a t i o n s .  



C r u t c h e r ,  ffcKay, and  P u l b r i g h t  ( 3 ) ,  aware  o f  the u s e f u l a e s s  3f 
t h e  gamma d i s t r i b u t i o n  f o r  p r e c i p i t a t i o n  p r o b a b i l i t  y 
a p p l i c a t i o n s ,  p n b l i s h e d  an u p a a t e d  f OBTRAN compute r  program t o  
a i d  i n  t h e  v e r y  cumbersome c a l c u l a t i o n s  i n m L  ved i n  c o e p u t i n g  t h e  
gamma ( shape)  aad  b e t a  (scale) p a r a m e t e r s  of t h e  i n c o m p l e t e  g a m a  
d i s t r i b u t i o n -  T h i s  p r o g r a n  f n r t  h e r  c a l c n l a t e s  p a r t i c u l a r  
p r e c i p i t a t i o n  p r o b a b i l i t i e s ,  s t a t i s t i c s  o f  goodness  o f  f i t ,  and  
o t h e r  r e l a t e d  i n f o r m a t i o n .  T h i s  p a b l i c a t  i o n  a l s o  c o n t a i n s  
p r a c t i c a l l y  a l l  s i g n i f i c a n t  r e f e r e n c e s  t o  t h i s  s u b j e c t  m a t e r i a l .  
Getz and  Owsley (6) used t h i s  P O R T B A l  program t o  c a l c u l a t e  t a b l e s  
of weekly,  b i u e e k l y ,  and t r i w e e k l y  p r e c i p i t a t i o n  p r o b a b i l i t i e s  
f o r  Alabasa  a t  30 l o c a t i o n %  C r a t c h e r  and BcKay (2) laten: 
p u b l i s h e d  a  s h o r t  a r t i c l e  which g i v e s  a good s u a a a r p ,  g r a p h i c a l l y  
and w i t h  t e x t ,  o f  t h e  a p p l i c a t i o n  of t h e  i n c o m p l e t e  g a a a a  
d i s t r i b u t i o n  t o  p r e c i p i t a t i o n  p r o b a b i l i t i e s ,  

V a l u e s  o f  d a i l y  p r e c i p i t a t i o n  a t  p a r t i c u l a r  s t a t i o n  l o c a t i o n s  
v e r e  r e a d i l y  a c c e s s a b l e  on c o x p u t e r  d i s k  t h r o u g h  the HISABS ( 10 )  
d a t a  b a s e  a t  l?, C. S t a t e  U n i v e r s i t y ,  T h i s  same H y d t ~ l o g i c a l  
I n f o r m a t i o n  S t o r a g e  and R e t r i e v a l  System c a n  a l s o  be used t o  
o b t a i n  listings o f  monthly  t o t a l s  w i t h  i n d i c a t o r s  for m i s s i n g ,  
accumula ted ,  e s t i m a t e d ,  and trace values r e c o r d e d  within t h e  
month, Appendix I d e s c r i b e s  bow months baring s u c h  i n d i c a t o r s  
were h a n d l e d  and how g e n e r a l  d a t a  q u a l i t y  was a s s e s s e d ,  Snow 
e v e n t s  were r e p o r t e d  i n  t h e  r e c o r d s  after  melt ing.  S t a t i o n  
numbers used in t h i s  p u b l i c a t i o n  refer t o  t h e  nuabers  used in the 
BISW RS s y s t e a  which i d e a t i f  1 t h e  r e s p e c t i v e  s t a t i o n s ,  

The c h o i c e  of  d a i l y  rainfall s t a t i o n s  was based upon a n  
a t t e a p t  t o  l a a x i ~ l i z e  b o t h  t h e  nunber  o f  y e a r s  of c o n t i n u o u s  d a t a  
and  t h e  g e o g r a p h i c a l  c o v e r a g e  o f  t h e  s t a t e .  Yhen s t a t i o a s  h a v i n g  
30, 40, and 50 y e a r s  of c o n t i n u o u s  d a t a  were napped t o  compare  
t h e i r  g e o g r a p h i c  c o v e r a g e ,  c o v e r a g e  was e q u a l  between UO and 50  
year s t a t i o n s ,  b o t h  s h o r i n g  a f e w  "baLd spotsA across t h e  s ta te ,  
To a t t a i n  a  more uniform g e o g r a p h i c  d i s t r i b u t i o n  of  r e s u l t s ,  
a p p r o p r i a t e  s t a t i o n s  hav ing  30 y e a r s  of c o n t i n u o u s  d a t a  were 
chosen  t o  f i l l  in t h e s e  " b a l d  s p o t s w  on t h e  map, r e s d t i n g  i n  the 
g e o g r a p h i c  d i s t r i b u t i o n  shown i n  F i g u r e  1 (page  9 ) -  

I n  o r d e r  t o  compare p r e c i p i t a t i o n  p r o b a b i l i t i e s  a t  d i f f e r e n t  
s t a t i o n s ,  i t  is d e s i r a b l e  t h a t  the s t a t i o n s  b e  b a s e d - o n  t h e  same 
y e a r s  of  d a t a ,  Zf t h e r e  was an e s p e c i a l l y  d r y  year w i t h  frequent 
a s o u g h t  c o n d i t i o e s ,  o r  a n  e s p e c i a l l y  v e t  y e a r ,  p e r h a p s  even w i t h  
a h u r r i c a n e ,  t h e  c o m p a r i s o a s  between s t a t i o n s  would be meaningful 
i f  t h e i r  d a t a  base y e a r s  were i a e n t i c a l -  Because  t h e  s t a t i o n s  
chosen f o r  this s t u a y  are  f rom kvo d i f f e r e n t  sets of y e a r s  (63 
f i f t y - y e a r  s t a t i o n s ,  13 t h i r t y - p e a r  s t a t i o n s ) ,  f o u r  s t a t i o a s  were 
chosen  f o r  a a a l y s i s  a t  b o t h  5 0  and 30 y e a r s  i n  o r d e r  t o  
f a c i l i t a t e  c o a p a r i s o n s  between t h e s e  t i n e  p e r i o d s ,  



T h e  c o m p u t e r  program used i n  t h i s  s t u d y  (3) was o b t a i n e d  f r o m  
Auburn U n i v e r s i t y  and was i d e n t i c a l  t o  t h a t  used  b y  Getz  and 
Owsley (6)- To e l i m i n a t e  a  ininor p r o g r a a a i n g  e r r o r  i n  t h e  
o r i g i n a l  program, w h i c h  was d e s i g n e d  f o r  compute r  c a r d  decks, a t  
t h e  end o f  e a c h  d a t a  set of  v e e k l y  sunmed p r e c i p i t a t i o n  v a l u e s  
was placed a  udummyq* d a t a  s t a t i o n .  T h i s  p r e v e n t e d  t h e  f i n a l  
intended s t a t i o n  froai  h a v i n g  a d d i t i o n a l  zeros p r o c e s s e d  i n t o  i t s  
c a l c u l a t i o n s ,  

R e s u l t s  o b t a i n e d  by t h e  FOBTRIH program ware  c h e c k e d  handH 
i n  a few i n s t a w e s  i n  o r d e r  t o  v e r i f y  t h e  r e s u l t s ,  The method o f  
Thorn (9) was used  t o  estimate t h e  beta and g a a a a  p a r a a e t e r s -  
R e s u l t s  of  t h e s e  c a l c u l a t i o a s  a g r e e d  v i t h  the compute r  r e s u l t s  t o  
t h r e e  s i g n i f i c a n t  d i g i t s ,  For t h e  c a l c a l a t i o n  of a c t u a l  
p r o b a b i l i t i e s .  the n e t h o d  shown in t h e  second  appeadix a g r e e d  
w i t h  c o a p u t e r  r e s a l t s  w i t h i n  two p e r c e n t a g e  p o i n t s ,  
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T a b l e s  of r e s u l t s  a r e  g i v e n  on p a g e s  13 t o  252, The index t o  
t h e s e  s t a t i o n  is g i v e n  o a  p a g e s  10 and 11, To e x p l a i n  t h e  
r e s u l t s ,  the t a b l e s  on p a g e s  13 t o  18 w i l l  be used, 

The f i r s t  column o f  a l l  t h e  t a b l e s  c o n t a i n s  t h e  s u a  p e r i o d .  
For  Albeaarle, H-C,, on page  13, sum p e r i o d  1 r e f e r s  t o  a l l  t h e  
Harch 1 t o  Rarch  7 p e r i o d s  d a r i n g  t h e  30 years f rom 1951 t o  1980, 
Sua p e r i o a  2 r e f e r s  t o  a l l  t h e  Harch 8 t o  Hatch  14 p e r i o d s  d u r i n g  
t h e  same 30 y e a r s -  Because  F e b r u a r y  28 and 29 were d r o p p e d  f r o m  
a n a l y s e s  t o  s i m p l i f y  t h e  c a l c u l a t i o n s  o f  veekly suns ,  sum p e r i o d  
52 r e f e r s  t o  a l l  t h e  F e b r u a r y  21 t o  P e b r ~ a r y  27 p e r i o d s  i n  t h i s  
30 y e a r  h i s t o r y  a t  B l b e ~ a r l e .  T h u s ,  t he  d a t a  tabnlated on p a g e  
13 is b a s e d  on t h e  veekly r a i a f a l l  sums from t h e  d a i l y  v a l v e s  i n  
H I S A B S ,  summed i n t o  52 discrete  d a t e  p e r i o d s ,  each period being 
o n e  week long,  I n  c o n p a r i s o n ,  t h e  t a b l e  f o r  Albemar le ,  on page  
14,  c o n t a i n s  d a t a  f o r  52  d i s c r e t e  d a t e  p e r i o d s ,  each b e i n g  two 
w e e k s  long-  Thus, surrt p e r i o d  1 r e f e r s  t o  all t h e  Harch  t t o  
n a r c h  14 p e r i o d s  d u r i n g  t h e  30 years, sum p e r i o d  2 is from Harch 
8 t o  n a r c h  21 ,  and s u n  p e r i o d  5 2  is from February  21 t o  Harch 7 ,  
e x c l u d i n g  F e b r u a r y  2 8  and 29, S i m i l a r l y ,  o n  page 15, d a t a  is  
g i v e n  f o r  5 2  d i s c r e t e  d a t e  p e r i o d s ,  t h i s  t i n e  c o n p r i s i n g  3 week 
p e r i o d s ,  Sum p e r i o d  1 refers t o  Rarch 1 t o  March 21, sao p e r i o d  
2 refers t o  n a r c h  8 t o  Rarch  28, and sun p e r i o d  52  r e f e r s  t o  
P e b r u a r y  27  t o  narch 14 ,  a g a i n  e x c l u d i n g  P e b r u a r y  28 and  29, I n  
o r d e r  t o  quickly d e t e m i n e  t h e  a c t u a l  aates a s s o c i a t e d  v i t h  sum 
p e r i o d s ,  a  t a b l e  of  SUB p e r i o d  d a t e s  is  g i v e n  o n  page  12. 
c o v e r i n g  I- ,  2-, a n d  3-reek per io i i  t o t a l s ,  

Columns two and three c o n t a i n  the g a a a a  and  b e t a  p a r a m e t e r  
e s t i m a t e s ,  which d e t e r e i n e  t h e  d i s t r i b u t i o n  c h a r a c t e r i s t i c s  f o r  a  
p a r t i c u l a r  s u a  p e r i o d ,  These  c a n  be used  t o  c a l c u l a t e  s p e c i f i c  
p r o b a b i l i t i e s  f o r  any d e s i r e a  q u a n t i t y  o f  p r e c i p i t a t i o n  not g i v e n  
i n  t h e  t a b l e ,  F o r  t h e  u s e  and a e a n i n g  of t h e s e  paraneters, t h e  


































































































































































































































































































































































































































































































































