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Robert  C. Gentry 

I n  a n  e f f o r t  t o  develop p r i n c i p l e s  t h a t  would a i d  i n  long range f o r e -  
c a s t i n g  and i n  drawinp synopt ic  weather  m p s  over a r e a s  w i t h  r e l a t i v e l y  
few r e p o r t s ,  a  s t u d ~ r  of n o r t h e r n  hemisphere weather  maps h a s  been under- 
token  w i t h  r , s p e c t  t o  t h e  develoi,(,;ent of new moving c e n t e r s  s o u t h  of 
d e e p ,  qtlasi - s t a m a n t  lows. 

1% i s  b e l i e v e 6  t h a t  waves vdho~e o r i g i n  i s  p r j m r i l y  in f luenced  b y  a  
deep low somewhere t o  t i l e  n o r t h  can be c l s s s i f i o d  i n t o  f o u r  grovus ,  

a r e  i l l u s t r a t e d  i n  F i g .  1. "1" i s  t h e  tvpe i n  which t h e  wave i s  
V Q t e  s t a b l e ,  i s  fctr removed from t h e  o l d  c e n t e r ,  and o n l y  becomes cn- 
Stable and develops  a f t e r  t h e  t rough  of t h e  succeeding slrstem piclcs it 
l l P ~  "2" i s  t h e  type  most conunonly found; it s t a r t s  a s  a  wave on t h e  
f r o n t  ex tend inp  sopthward from t h e  old system. "3" i s  t h e  c a s e  i n  which 
t h e  peak of t h e  werm s e c t o r  b reaks  o f f  f r o m t h e  o l d  system and t r a v o l s  
On a s  A new system. "4" i s  t h e  r a r e s t  of t h e  f o u r  c a s e s ;  here  cyolo-  
g e n e s i s  t a k e s  p laca  somewhere a long  t h e  wfirm f r o n t  i n  sdvance of t h e  o l d  
STrstem; t h i s  probably  happens most o f t e n  i n  t h e  c t s e  of a  wfirrn f r o n t  
o c a l u s i o n .  

Thus f a r  t h e  meps f o r  t ) : i r t e e n  f a l l ,  l ~ i n t e r ,  and s p r i n g  months have beep 
examined. The procedure has  heen t o  c a t a l o g u e  t h e  c a s e s  of development 
of new c e n t e r s  where tl!e dominat inr  i n f l u e n c e  has  been a  deep low some- 
Vlhere t o  tile n o r t h .  Each base was c l a s s i f i e d  accord ing  t o  one o f  t h e  
f o u r  t y p e s ,  and t h e  fo l lowing  da ta  were recorded :  t h e  l o c a t i o n  of t h e  
Wave when f i r s t  n o t i c e d  on t h e  synopt ic  map, t h e  importance of t h e  new 
c e n t e r  a t  t h e  maximum of i t s  development, t h e  l o c a t i o n  of t h e  o l d  low 
c e n i e r ,  and a  b r i e f  d e s c r i p t i o n  of t h e  a t t e n d i n g  synopt ic  s i t u a t i o n .  I n  
a d d i t i o n ,  f o r  one month, t h e  synopt ic  s i t u e t i o n s  on t h e  t h r e e  k i lomete r  
maps were desc r ibed  and recorded.  

Since  most of t h e  c e n t e r s  of t h i s  type develop over t h e  oceans,  t h e  most 
i n t e n s i v e  work, wes d i n e  i n  t h e  A t l a n t i c  and P a c i f i c  a r e a s .  Only those  
developing over land q u i t e  near  t h e  c o a s t  line,' or  i n  t h e  reg ion  of t h e  
Gulf of Mexico a r e  l i s t e d .  Thus it i s  q u i t e  probahle  t h a t  t h e r e  were 
some c e n t e r s  which developed s o u t h  of deep lows t h a t  a r e  n o t  l i s t e d  here .  

The months so f a r  examined a r e  November 1936, and 1937; December 1936; 
January 1935, 1936, 1937, and 1938; February 1937; lVIRrch 1934, 1935, 
and 1S37; A p r i l  1937; and &$ay 1937. Since t h e  o n l y  two f a l l  months ex- 
amined were t h o s e  f o r  November, t h e y  a r e  g.ro11ped w i t h  t h e  w i n t e r  months 
i n  t h e  sum,ary. 
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I n  t h e  s t u d y  a n  e f f o r t  h a s  been made t o  determine t h e  f o l l o w i n g  t h i n g s ;  
f a v o r i t e  ' r eg ions  of f o r m a t i o n  f o r  each t y p e  and f o r  each season ,  t h e  
s y n o p t i c  s i t u a . t i o n s  f a v o r a b l e  f o r  t h e  fo rmat ion  of each  t y s e ,  and t h e  
s y n o p t i c  s i t u a t i o n s  which a r e  n o t  Cavoraksle f o r  t h e  fo rmat ion  of hew 
c e n t e r s .  

For s u m r i z n ? , i . o n  t h e  d e t a  were l>ut i n t o  two groups:  one f o r  t h e  wint?f 
months includi.ng I<ovember, December, January ,  and Februarv;  end one f of 
t h e  s p r i n g  months incl i id ing "~arch, A p r i l ,  and May. 

F i g .  2 g i v e s  t h e  l o c a t i o n  of each  of t h e  waves of t h e  w i n t e r  months. 
The numbers r e f e r  -to t h e  t y p e  of t h e  wave, : n d  a r e  ];laced a t  t h e  s p o t  
where t h e  wave wns f i r s t  ov se rved  on t h e  s y n o p t i c  mfip.   he s i g n  a f t e r  
t h e  number r e f e r s  t o  t h e  importance of t h e  c e n t c r  a f t o r  it was f u l l y  
developed. S ince  t h e  Northern hemisphere maps examjned a r e  drawn only  
f o r  e v e r y  twentlr-f0v.r hollr p e r i o d ,  t h e  waves a r e  p a r t i a l l y  cjeveloped, 
a s  a r u l e ,  b e f o r e  t h e y  a r e  picked up hjr t h e  a n a l y s t .  Thus t h e  locs t iof ld  
of t h e  beg inn ings  of t h e  waves should p robab ly  be s l i g h t l y  SVd nf those  
loca t i -ons  r i v e n  on t h e  maps i n  F i g .  2 ond F'ip. 3. F ig .  3 g i v e s  t h e  10' 
c a t i o n s  f o r  t h e  s p r i n g  mocths. 

T h e  s torms were c l a s s i f i e d  a s  s t r o n g  (t), moderate ( v ) ,  ~ n d  B ~ ? A L  ( - )  
on a comparative b a s i s .  I t  i s  rt;~.li.zerf t h a t  t h e  c l ~ s s i f i c e t i o n  would 
Wave more s i g n i f i c a n c e  j f  t h e  c l ~ a s ~ s  where based on d e f i n i t e  c r i t e r i e j  
howsver, no s a t i s f a c t o r y  o r i t e r  i~ have bserj f  ormuloted.  Tho p r o c e s s  h e  
.been t o  examine a  month of m p s ,  ~ n d  e f t e r  c o m y r i n y  t h e  storfils w i t h  on0 
a n o t h e r ,  t o  a r b i t r t  r i l y  c l a s s i f y  ti?enlt a s  s t r o n g ,  'moderote,  o r  wswk, 

I n  F i c .  2 t l - e r e  & r e  s i x t y - t w o  waves l o c ~  t e d  i n  t h e  ! 'ac i f ic  end f o r t y -  
one waves i n  t h e  A t l a n t i c .  There were tkiree moro t h a t  developed i n t o  
good c e n t e r s ,  b u t  t h e y  c?sv,clo[~ec-l f r o  a f r c n t  whbrs t h o r o  were I se r ioS-  
o f  l.vaves and it v ~ o s  d i f f i c u l t  t o  l o c a t 6  t h e  lfirnvs t h a t  a c t u a l l y  d o v a l O ~ @ i  
I t  should he n o t i c e ?  t h s t  F jg .  2 and F i p .  3  do n o t  inc lude  a l l  of  t h o  
wrves t h ~ t  o c c u r r e d  drlr ing t h e  rnorths, b u t  on ly  t h o s e  wbvos t h s t  EIC~LIB?! 

developed i n t o  Sep@.rrtta, moving c e n t e r s  nnd, a s  ohserved above,  t h r e e  Q' 

t h e s e  & r e  n o t  inc luded .  

Of t h e  s ix ty - two  new c e n t e . , s  fo rmin i  soilth of doep lolvs dur ing  t h a  win*' 
months 5.n t h e  kac j  f  i c ,  f i f t y - t w o  were t y p e  "2", s i x  were t y p e  "3", ~ l n d  
t h r e e  -nere t y p e  "1" . I n  c l f A s s i f y i n g  t h e  wr v e s  us  t o  t y p e  t h ~  a n a l y s i s  
a s  g iven  wafi ~ c c e p t e d  u n l e s s  t h o r e  lfltis a n  obvious  e r r o r .  S ince  t h e  rfiP a 
a r e  twenty-four  hours  a p a r t ,  t h e r c  i s  o f t e n  much d i f f i c u l t y  i n  d e t e r -  
mining hy whet p rocess  ri cr.n8tcr was a c t u a l l y  formed. Typts "1' rind "2" 

t a f e  t h c  e s s i e s t  t o  r e c o p i z e .  I t  i s  q u i t e  p o s s i b l ~  t l m t  t h e r e  were moft 
of t y p s  "3". None of t y ~ e  "4" were loc t  toc!, bslt s i r c e  it i s  one t h a t  1s 
v c ~ r v  d i f f ' i c u l t ' t o  :~icL up e v o r ~  on m p s  a s h o r t e r  per iod of t i m s  a p a r t ,  
it i s  n o t  p e r t j o u l a r l y  sui -pr is inp t h a t  none were f o u r d  on t h b s o  maps. 
Th is  does h o t  n ~ c ~ s s a r i l y  indico'tib t h a t  t h e r a  w e r e  none of t h i s  t y p e  ' 



it o n l y  means t h a t  t h e r e  were none of t h i s  typo  s o  o u t s t e n d i n g  t h e t  t h e  
a n a l y s t  was etble t o  pfolr them up.  The waves n o t  l i s t e d  on t h e  m p  be- 
ceusa  of i n e b i l i t y  t o  ~ i v e  t h e  e x a c t  l o c ~ t i o n  of t h e  f o r m a t i o n  were a l l  
of t y p e  "2".  

I n  t h e  Yacif i o  dur jng. t h e  w i n t e r  morlths most of t i le  new c e n t e r s  formed 
i n  one of t h r o e  rerr ions .  Those re t :  i o n s  nro  blocked i n  on t h o  map ~ n d  
a r e  l a h e l e d  "l", "R",  %and " C " ,  ll! and "B" a r e  s o  a l o s e  t o g e t h e r  t h a t  
j ?oss ib ly  more d a t a  would have i n d i c t t e d  t h a t  t h e y  were both o n l y  one 
group.  A11 of t h e  waves of t y p e  "3" former:! i n  one uf t h o s e  two b l o c k s .  
I n  e a c t  c a s e  t h e r e  we.s en  010 low "winding-up" o v e r  Yamchatka and  t h e  
Peal: of t h e  warm s e c t o r  h roke  off  frorl  somewhere t o  %be s o u t h *  

The t h r e e  waves of t y p o  "1" a l l  formed w e s t  of t h e  1 6 0 t h  m e r i d i a n  E a s t .  
Two of  them were j13st o f f  t h e  e a s t  o o a s t  of Japan  and t h e  t h i r d  wus i n  
b l o c k  "Btf ,  

Type "2" i s  found a l l  o v e r  t h e  P a c i f i c ,  h u t  t h e  f a v o r i t e  r e g i o n s  of 
f o r m a t i o n  a re  a r e a s  "d", t tB",  and "C", 

~ e t t e r s s e n l  says t h a t  f r o n t o y e n a s i s  m8y connience i n  zones of maximum 
t e m ~ e r ~ t u r e  p r a d i e n t ,  h u t  t h e  r e s u l t i n g  f r o n t s  w i l l  be found n e a r  t h e  
troup'h l ' ines  i n  t h e  winrl r l i s t r i h u t i o n .  Arsa  "C1' i s  n e a r  t h e  r e g i o n  of 
maximtlm t e m p e r a t u r e  g r ~ d i u n t ,  so  a  c o n c e n t r a t i o n  of new c e n t e r s  no;:; 
be e x p e c t e d  t h e r e ,  Are8  is one of t h e  a r o e s  t h n t  P e t t e r s s e n  
l a t e r  !!uanK2 o a l c u l a t e d  t o  be an  i n t e n s o  o r e a  o f  front0p.enesi .s .  Arsa  
"A " i s  somowhat t o o  f a r  removed f rom t h e  c o n s t  o f  h s i n  t o  he  i n  w h a t  
h a s  g e n e r a l l y  heen c o n s i d e r e d  t o  b e  t h o  most f a v o r a b l e  f r o n t o g e n e t i c a l  
zone. Howover, an  examinrlt jon of t h e  r e s u l t n n t  winds  and a i r  t e m p e r a t u r e  
c h a r t s  of t h e  P a c i f i c ,  a s  g i v e n  i n  t h e  A t l ~ s  of ~1imnti.c C h a r t s  o f  t h e  
Ocean3, r e v e a l s  t h a t  i n  t h i s  area ( A )  t h o r e  i s  a  v e r y  1 ~ r e ; e  t e m p e r a t u r e  
C r ~ d i e n t  a l t h o u g h  n o t  quiCe a s  much a s  n o e r e r  t h e  o o a s t ,  and t h a t  t h e r e  
i s  more c y c l o n i c  c u r v a t u r e  t o  t h e  i s o b a r s  i n  t h i s  r e g i o n  d u r i n g  t h e  
w i n t e r  morlths tharl  i n  any  of t h e  no ighhor iny  r o ~  ~ o ' . s ;  tllu8 t l l i s  reg in^ 
shou ld  be a  r e g i o n  of f r o n t o p e n e s i s .  The f a o t  t h a t  t h o r o  i s  8 q u a s i -  
PerrnRnent t r o u g h  i n  t h i s  r e g i n n  i n  t h e  w j n t o r  t i m e  n s  i n d i a s t e d  by t h e  
Curvuture  of t h o  s t r e a m  f low,  woulil e x p l a i n  t h e  o o n c o n t r n t i o n  of new 
c o n t e r s  g i v e n  i n  t h e  a r e a  "A" 
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A l l  of t h e  i n t e n s e  systems t h a t  s t n r t e d  dvr ing  t h e  w i n t e r  months a r e  
found i n  one of t h e  t h r e e  a r e a s .  I n  a r e a s  "A" 8nd"B1', t h i r t y - t h r e e  of 
t h e  s i x t y  two c e n t e r s  s tn r te r r .  Five more s t a r t e d  i n  "12". I f  on ly  thoA 

' c e n t e r s  t h a t  develope.1 t o  a s  rauch P S  moderate i n t e n s i t y  a r e  considered '  
over  t w o - t h i r d s  s t a r t e d  i n  t h e  t h r e e  a r e a s .  Twenty-six s t a r t e d  i n  "A" 
and "E" and f o u r  s t a r t e d  i n  "c". Only seven teen  s t a r t e d  th roughout  tk& 
r e s t  of t h e  P a c i f i c .  

I n  the A t l a n t i c  f o r  t h e  w i n t e r  months most of t h e  impor tan t  new c e n t e r e  
o r ig , ine ted  i r ~  t!:e u r e a  "D" (F'ig.2). Th i s  zone i s  t h e  shv-e a s  t h e  o n e ,  
P e t t e r s s e n  had i n d i c a t e d  t o  be t h e  zone f o r  maximum f r o n t o g e n e s i s .  Of 
t h e  forty-t.ao s torms o r i g i n t t t i n g  i n  t h e  P - t l a n t i c  o n l y  abou t  t i ~ o - f i f t h s '  
o r  s i x t e e n ,  o r i g i n a t e d  i n  a r e a  "D"; however, of t h e  storms t h a t  were @ S 
much a s  moderate i n  i n t e n s i t y ,  over h a l f  ( f i f t e e r i  out  of' twen ty-e igh t )  
s t a r t e d  i n  a r e a  "D" . I  

There were t h i r t v - s i x  s t o r m  of t y t e  "2", Pour of t y p e  "l", or,e of t y f  
"3", and one of undetermived t!ype. I t  i s  somei~~hat s u r p r i s i n g  t h a t  tihe 
were n o t  more of t v p e  "3" n e s r  t h e  t i p  o f  Greenland. It  i s  p o s s i b l e  * 
t h e  a n a l y s t  o v e r l o ~ k e d  weak examples of t h i s  t y p e .  

I n  t h e  P a c i f i c ,  h a l f  o f  t h e  nev~ c e n t e r s  i n  s p r i n g  s t b r t e d  i n  a r e a  " E " ~  
There were one o f  t y p e  "In, t h r e e  of t y p e  "3", and twenty-e igh t  of type 
"21' * The t y p e  "1" c e n t e r  s t n r t c d  a t  t h e  s o u t h e r n  t i p  of Japon. The 

11 11 t ype  3 o e n t e r s  ~ ? p . i n  broke o f f  f rom t h e  o l d  low t h a t  w~!s f i l l i n g - u p  
n e a r  K ~ m c h ~ ~ t k a ;  however, t h i s  t i  e  t h e y  were f a r t h e r  e a s t  b e f o r e  t h a g  
r c t v a l l y  broke o f f .  Again t h e  type  "2" c e n t e r s  formed i n  a l l  p a r t s  of 
t h e  P a c i f i c ,  b u t  t h e i r  most favored spo t  of f o r m a t i o n  was i n  a r e a  "E"* 
Th is  a r e a  agrees rv~e l .1  w i t h  P e t t e r s s e n ' s  work on t h e  t h e o r y  of f r o n t o -  
g e n e s i s .  111 t h e s e  months t h e r e  WZrS one s torm,  wkioh l a t e r  became one 
of t h e ' m o s t  irn;ortsnt, . that  a p o t r e n t l y  s t a r t e d  i n ' t h e  middle of &sin @ k 

a* i n d i c a t e d  i n  Fir;.  3 .  The drLts, viero no-t t o o  p l e x t i f u l  on t h i s  p a r t i o ~ l  ,! B mcip and t h e r e  i s  c o n s i d e r a b l e  doubt  a s  t o  j u s t  where t h o  c e n t e r  d i d  bogg 

I n  t h e  A t l o n t i c  t h o r e  were t h r e e  c e n t e r s  of tylie "1" , 1 2  of t y p e  "2", 
and one of type  "4". E i g h t  of t h s  s i x t e e n  1~der5 i n  a r e a  "F" ( ~ i g .  3 ) s  
The one of type  "4" occur red  sou th  of Nowfoundland. I t s  o r i g i n  was - 
r a t h e r  obscure and t h s r e  5s no c e r t e i a t y  t h h t  it WF s  r e b l l y  of t y p e  ,,4,"4 
Of t h e  c e n t e r s  t h a t  s t a r t e d  i n  arou "F" t ~ 1 1  beo~tme a t  l u a s t  moderete 
sys tems,  w h i l e  of t h o s e  d u t s i d e  t h i s  brecl o n l y  f i v e  developed t o  modor' 
s t e  i n t e n s i t y .  Th i s  does n o t  nmun t h a t  a l l  of t h e  waves fourd  i n  
a r e a  "F" developed. i n t o  modercto s.rst6ms, bccouso many of t h e  wrves d i d  
n o t  develop i n t o  c e n t e r s  b t  6 1 1 ;  bl t of t: oso t h ~ t  d i e  dcvalop,  a 1 1  
rschievod fat lc.. s t  mod6rtltc i n t e n s i t y .  

It was thouirht t h c t  t l rcre  micht br: some o ? t j n ~ l l  P j  stfincs from t h e  o l d  
o e n t e r  c t  which t h t  nov) c e n t c r  v ~ o v l d  form. To see  if t h e r e  wus,  t h e  " 
f i i s thncss  betvieem t h e  ncw and t h o  o l d  c e n t e r s  +!Brc,  lotted on g r ~ p h s  



( P i p .  4 f o r  w i n t e r ,  and Fi?. 5 f a r  t h e  spr ing: .  The d i f f e r e n c e  i n  l a t i -  
t u d e  between t h e  two systems i s .  p l o t t e d  on i;.e y-axis  and t h e  d i f f e r e n c e  
i n  l o n g i t u d e  i s  p l o t t e d  on t h e  x-axis  w i t h  a  n e g a t i v e  value  i n d i c a t i n g  
t h a t  t h e  new c e n t e r  was west  o f  t h e  o l d  low, snd a p o s i t i v e  va lue  i n d i -  
c a t i n g  t h a t  t h e  new c e n t e r  vrc$ B E ~ S ~  of th8 013 1 0 ~ ~  

Of course t h e  waves of t y ~ e  "1" wcle south  8nd west  of t h e  old c e n t e r ,  
t h o s e  of. t y  e "3" were e i t h e r  souti, or  s o u t h e n s t ,  and t h e  one of t y p e  
'1 g I 1  was soutketcst .  Otilemrise t h e  o n l y  l i m i t r t i o n  a s  t o  t h e  d j s t a r l c e  of 
t h e  new system froin t h e  o l d  system seemed t o  be t h a t  of a n a l y s j s  and 
def  in ik io r , .  Jt could no t  be l e s s  t h a n  ~ p ~ r o x i r ; r a k e l -  5' dj s t a n t ,  or the 
ImIN c e n t e r  vtould have heen cons idered  erZ; o f  t h s  ol ;  s ~ r s t e ?  and n o t  
even ana lyzed  s e p n r e t e l y .  If it. were more t h a n  appraxinaCely 5oq .'is-- 
t e n t ,  it was gelj .erally c o n s i d s r e d  t o  he vnder t h e  in f luence  of t h e  svc- 
c e e d i c ~  systems r a t h e r  t h a n  t h e  deep low c e n t e r ,  and was n o t  cata logued.  

Observa t ions  Based on E x a m i n ~ ~ t i o n  of t h e  ?haps 

I.. New o e n t e r s  r ~ r e 1 . v  f o r a  3.n s t rong  Iff-E fLow a t  s u r i e c e .  
2 .  There e r e  o f t e n  slow rnc\vinrn h i g h s  on each side o f  the  

i n c i p i e n t  wave t o  give  ii f lor# on one s i d e  and S flow on 
tile o t h e r .  

3 .  The f r o n t  must he iooviap s lowly  f o r  t h e  wave t o  develoo.  
"1 hrifost fnvornb le  l o c a t i o n  i s  south  of a  deep low with w e l l  

developed h i p h s  t o  c ~ s t  en.?: west' of t h e  iwive (.Fig. 8 ) ,  
This j.s p f \ r t i c r ~ l ~ r l y  t r u e  i f  tks high t o  t k e  west has i t s  
mf: j o r  a x i s  o r i e n t e d  F - S  so t h a t  a c l e n t i f u l  s u ~ + . l y  of co ld  
a i r  can be del5vered t o  t h e  c y c l o g e n e t i c  r e g i o n .  I n  a l l  c a s e s  

r wave dsvaloped under these ciroumstances  u n l e s s  t h e  f r o n t  
was moving q u i t e  ~ s i : i d 2 y .  

5. The wevss do  n o t  develo3i when t h e  f r o n t  moves throuph t h e  
rnifidle of a  high (!?iF.7). Th i s  a l s o  inc ludes  t h e  cese  where 
t h e r e  i s  a  h i c h  on eack s i d e  of t h e  f r o n t ,  h u t  one <?f the  
c e n t e r s  i s  v e r y  weak, l h e  determining f a c t o r  seems t o  be 
Whether the  two oar i ters  a r o  ecch s t r o n g  6nough t o  r i v e  a  
convergent wind f i e l d  a t  t h e  f r o n t ,  or i f  one of t r e  h igh 
c e l l s  i s  so weak t h n t  ik i s  n o t  a h l e  t o  a o ~ ~ n t e r a c t  t h e  sub- 
sirjenco t h ~ t  i s  I ~ S U B ~ ~ , J T  p r e s e n t  in  a  l a r p e  h i g h  - r e s s u r e  
R r B A  a 

13. If t h e  A z o ~ e s  h i f h  i s  q v i t e  s t r o n r ,  t h e r e  i s  l i k e l i h . 0 6  of 
Wave development on a  f r o n t  moving n a r a s s  the  A t l a n t i c .  

7; k n o t h e r  f e v o r ~ h l e  s i t ;va t jon  fqr a wave development i g  jp 8 

long ,  deep,  quasi-statiut-ra:-y; t rovrh  extendini- S o r  SW of t h e  
mc i n  low c e n t e r  ( ~ i g - .  t;). 

8 ,  A s t r o n g  hSph s t a p n a t e d  on t h e  e p s t e r n  c o a s t  of a c o n t i n e n t  
o r  an enlonpated <u-E a x i s  of n deep low w i t h  e long h igh  
o r i e n t e d  W-E t o  t h e  sout'u , u s ~ a l l y  g i v e s  a seu-Sas of waves 



r ~ l n n j n p  a lon~l .  t i le  f r o n t  (F ip  . 1). Tnder e i t h e r  of t h e s o  
s i t u a t i o n s  s t a b l e  waves form and run  i n t o  t h e  o ld  IOTN f o r  
two o r  t h r e e  days Yefore a n y  of thein tiepin t o  occ lude .  I t  
i s  o r l g  a s  t h e  ~ r r ~ n g e m e n t  hep-irs t o  h r e a k  down t h ~ ~ t  one of 
t h e  s t a b l e  waves develops  i n t o  a vood c e n t e r .  t.oTfsver, j t  

j s  s o s s i b l e  t h a t  j t  i s  t h e  develoe ment of t h e  c e n t e r  t h ~ t  
b r e a k s  down t h e  a  -ranyernent of t h e  lows ond h i r h s  t h a t  caused 
t h e  s e r i e s  of vlsves, 

The 10,000 f o o t  maps f o r  one month were examined. The f 0110-ntin17 vfere 
found t o  be t r u e :  

1. I n  eve2.y c a s e  where a arave develoned i n t o  a  c e n t e r ,  t h e r e  
was c y c l o n i c  c u r v a t u r e  a t  10,000 f e e t ,  and u s u c ~ l l y  t h e r e  
WF s a t  l e ~ s t  a weak t rovph .  

2 .  1.n most c a s e s  t h e  111incl was 'uiS:li. fiowever, t h e r e  was one case  
i n  which t h e  win? was coining from s l i p  h t l g  n o r t h  of n e s t .  

3 ,  I n  most c a s e s  t h e  >vinds a t  1-0,000 f e e t  wf,ro c o m 7 o r ~ t i v s l y  
l i p k l t  irhncdibte l:r ehovt; tlie i n c  i p j  e n t  wave . 

These c o n c l l ~ s i o n s  r e g a r d i n g  t h e  l1.~,C'00 f o o t  m:ips L fee i n c o ~ , c l v s i v e  f o r  
t l ~ o  r e e s o n s :  Only one month h a s  been extminod w j t h  any g r s a t  d e t a i l .  
Secondly,  t h e  u n ~  e r  maps were c o n s t r l  ctec, f rom dr>ta extr :  u o l a t e d  from 
t h e  s u r f a c e  c1at~ , s o  t > a  t tna lys t  probr.bly f t ivored prccorlceiveii ideus  
when d r ~ v r i n ~  t h e  w.ps ,  so  long & s  he could  do s o  w i t h o u t  d i s r e g a r $ i n F  
t h e  d & t &  t o o  much. 

A f t e r  examining many maps o f  t h e  summer' season ,  t h e  conc lus ion  was 
resched  t h e t  a  d e t a i l e d  s t u d y  such r s  was m d e  f o r  t h e  u i in te r  rend spriflb 
months was n o t  wor thwhi le ,  hecr.vsr, thtir.? were n o t  many systems develo?" 
i n g  : ~ h i ~ h  could  be plsoed i n  one of t h e  f o u r  c l i  s s i f  j c a t i o n s ;  und oven 
t h 0 s s  t h a t  d i d  dbvelop when th ; re  w: s R daeo low y r a s s u r o  somewhere to 
t h e  Xorth  sccmed t o  +IG inl11,cncod rno,.d by 0 th i . r  f c c t o r s .  I n  many C ~ L S ~ ~  

t h e  d ~ , v e l d ~ n ; o n t  of t : , ~  s t e b l b  id:vc; i n t o  e n  occ lud t j .  sys tcm appoared t o  
be t i n t i r e l y  indopocdcnt of th; d s v v  I.oyli t o  t h e  Florth, 





Figure 2 Originating Areas of New Storm Centers 












