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C. B .  J o h n s o n  

Extsxided f o r e o ~ s t s  p r e l ? n r e d . b y  t h e  Fjve-Day F o r e c a s t  Section o f  t h e  
U n i t e d  S t a t e s  lu'ea.thor Burer,t? n r e  b a s e d  i n  l.arye w r t  on f i vo -day  mean 
s u r f n c o  a n d  t h r o e - k i l o m e t e r  o h n r t s .  Tha p h y s i c a l  ~ n d  s t !  tj s t i c a l  bss i  s ,  
f o r  si c h  f o m o a s t i n r  p r o c c d ~ y r e  hr. s  hcen d i  s o ~ i s s a d  i n  oovr.*al r e o o r t s  . T 1 j  

. o r o  r e c e n t l y  t h o  f o r o c ~  s t  i ~ r o c t ? d u r ~  hns " e s r ~  ~ d o p t o d  t o  f o s o o a s t i i l p  
t11o dnv by d a y  s e q ~ ~ a ~ ~ c e  o f  w o n t h e r  o v o r  ~ i o r t l - I  ! m o r i ~ f i  and ad;ieci :nt  
o c c a r ~ s ~  ' 

T h j s  r \ d n p t a t i o n  h r ~ s  l e d  t;o tl;:? ro l   ti^, ?re .nr: t i rw of  t3 s e r i ~ s  o! ? ' f i l l y  
p ro ,  n o s t i i c  01,nrL s cnvor.5n;f t h u  cl i t  i r e  fol-el:ii s t  ;3eri c)'? r 7 ' ! ! ~  pu1-170se o f  
t h e s p  nu>pc i s  t o  i n t :  rpret the ~ c u n  f o r a o n s t  i n  torrns of  a t ime  ~ a q t ~ e r ~ c o  
a n d  t l l l ls  i n r l i c f ~ t c .  tlrc ci<nc of occl lrrer ioe of' t h c  wo: t h o r  c)lsli.,aes o x r ) e c t e d  
d i r r jn ,  t h e  iroriotl c o v c r o d  by t 1 1 0  f o r c o t ~ s t .  b i x  cia i l y  ;ict,)s f i r e  o o n s t s u c t -  
ec', l;I,o l ~ s t  f ~ V O  of' wkich  CorrLFris~ t \ l e  f  ~ V C - C :  y I T I ~ F  1:.  

The f i r s t  incn of t h o  s c r j o s  i s  n twe l i t y - fou r  hour fol-ecr  s t  an6 i s  nmdo 
~ : ~ l a f l \ r  b y  txsiny rnotknc s coni~nonly nrtlatiocz:d, t t l t h o ~ l p h  marin t r e n d 8  cnd 
c.1 : ci l r t j o n  i n r l i c c s  &re 0180 oc3 ;~ ide rnd  i n  t1:i.s. twenty-feu, h o v r  prog* 
n o s i s .  'I'llis twenty,- f o u r  h o u r  f or 'ec< s t  i s  0011s i~ '~ l rud  ''y t1.e mo:m forom- 
Cr s t o r  i n  p r e p  r i n c  h j  s ino~,l ,  f o r u o ~  s t .  

The no;;t f i v o  nlcps i n t i : r p r c t  tkio f orc a: s t  cner9ll c l ~ a r t s  :I+, s ea  l e v a 1  and 
1.0,000 foe t ;  on R d r ~ i l y  ' ? a s i s  i.ri a c o n s i  s t o r l t  ur,d l o g i c ~ i l  d o v ~ l o n m e n t  

, f rolrl t h e  f i r s t  do y f ~ ~ ~ a c ~ ~ .  st. Tho t c m b > c r a t u r o  e x ? d  p r o c  j pi.t.; i;j  on n l ~ o m a l i e s  
a s  f o r e c c  s t  h y - t i i o  mean f o r o c t ~ s t o r  ar.,, a l s c  u s z d  t o  i r l d i c r t e  t h e  a i r  
mnsses  expactecl  arid thc:  i u t o n s i t y  r,tid p: t h s  o f  sterns. 

( 2 )  i ~ i r i l l e t t ,  I!. C., ant1 o t h e r s ,  " ,overt on an  E x p e r i l l e n t  i n  F ivo-"nay 
i i e a t h o r  Fo roc t  st in^," Ji:o ssack~usc: t , ts  I n s t i t u t e  o f  T o c l r n o l o p ,  
C R I I I ~ P ~  ge, h l ~ q s ~ o l i \ 1 s e t t s ,  I!.4O. 

i v i l l n t t ,  ti.,, C . ,  r nd o. t l -brs ,  "Ropor-t  o f  t h e  E'j.vt3-Du~r P o r c o l l s t i n g  
Y r o a s d u r o ,  Vor i I ' i ce  t i n n  nrld ,oscuroki rts Cond~!ctsd betwet  r J u l y  lC'40 
tln? Auplls t  1 0 4 1  ," 1.n s s u c h u s c t t s  I n s t i t u t e  of Toohnol.ot:.,.i., C~,.rnbridge, 
b ~ t ~ s s v a b u s r : t t s ,  1941. 
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C e r t a i n  c o n c e r t s  i n  a d r i i t j o n  t o  t11n:ir: J u s t  m e n t i o n e d  a r c  used i n  the 
p r e p a r a t j o n  o f  t h e  d a i l y  mups. E ' i r s t ,  t h e  c o r r e l a t i o n  be tween  nn 
obsa i ,ved  mezn s u r f s c e  mc.p t,nd each o f  t b c  t c n  t w i c e  d ~ ~ i l y  mypr compc 
in(? t h e  met~n shornr t h a t  t h e  m i d d l e  maps h e a r  t h e  g r e a t e s t  resemhlnnce  
t h e  mean map. Second ,  d j f f s r c r t t  c i r c v l ~ t i o n  i n d e x  v a l u e s ,  t o  solne C 

t s n t  d e t e r m i n e  t h e  j n t e n s i t y  : nd movements o f  c y c l o n e s  and  a n t i c ~ r c  

The f i r s t  o f  t h e s e  c o n c o p t s  i s  co11sjr:ercd ' 1 , v  p l r , c i n g  o l l  p r i n c j  p n l  
c e n t e r s  on t h o  midd le  d h i l y  map o f  t h e  pcr'i od i n  t h c  p o r j  t i o n  inc:icl. 
by  t h e  c e n t e r s  on  t h e  f o r e c a s t  msLn c h r j r t ,  t h i ~ s  c r r u n p j n g  t h o  p r o s s l  
p a t t e r n  t o  f i t  roue;hly t h e  Inet~n p i c t u r b .  The second i s  l~scc l  t o  i n d ;  
t h e  s p e e d  of' centers und t y r w  o f  ivoothttr deve lopmen t  exl7cctcd i n  vr r 
&r.ec; s ,  p a r t i o u l a r l y  vihcn t h e  i n d i c e s  r r a  oons  i$eiqed s o c t i  ont l l y .  FI 
e n  mple , o low st  s t e r l y  i n d e x  i n d i c u t c  s  tl-.e r e l a t i v e l y  rt p i d  @ : i ~ t w t r l  

m o t i o n  o f  s y s t e m s  b t  low l u t i t u d e s .  

The p u r p o s e  of  t h i s  r e p o r t  i s  t o  i n q u i r e  more q u a n t i t o t i v u l y  i n t o  t k  
b a ~ i s  f o r  t h o s e  c o n c e p t s ,  ~ ~ n d  i n  t h i s  manner irnprovo o u r  t e c h n i q u e  1 
f o r o c a s t i n p  t h e  d t ~ y  hy dby s e q u w c e  o f  w o t ~ t h s r .  

The r u l a t i o n s h i p s  i n v e s t i g a t e d  vwrc:  

1 .  Comparison bet?axjcn p r e s s u r e  on  niet~n maps w i t h  t h o  
p r s s : -u r t :  i n  cjaoh cc,ntor on t h o  d a i l y  mt~ps .  

2 .  FILovc;m<:nt ~ n d  numbt:r of dn i l y  c ~ r i t e r s  i n  t h o  f ivc: d r ~ y  
pr:riod. 

3 .  P o s i t i o n  ttnd j n t ~ n s i t y  o f  c e n t e r s  on t h e  in iddlu  d t i l l l  
nkp  cornntsrod t o  c ~ n t c ~ r s  on t h u  m;nn c l l , . r . ts ,  

Thsso  r c j l ;  t i o n s h l r , ~  :Arc considorc;d. w i t h  r(;bp; r d  t o  t h t :  c:lz;si.f j C J ~ . ~ ; ~ . O O  

z o n u l  j.ndr:x vt t lucls  j.ndjcrAt.;rl b c j l o ~ ? ~ .  

The i i i ~ t d  vliurt: ohtLtinccl by  r ~ l o t t j n y ;  t;hb c l l , j  ly iosS.tion:: rind i x t t ( , n s i t i  
of p r e s s u r i j  cidntc:ra -01-1 corr,:,pori~l'tnt, f i n - r l  y r n ~ ~ t i r i  s  l t , v ~ l  chs r t s  
P r c s s u r t :  cf jffor1:nccs .!fur., ohtr. inod  d j  r c c t l y  i'rom thr .  chi  rt:; f'rolr t h i  
v: l u t  s b t t k ~ i :  r ~ o s  i t i o n  of t i lo  rluj l y  cc ;n t t , re  t n d  th, ,  mct~n tst  L ~ L  sun10 
locc t i o r j .  i :ovcm,r~ts of c v n t  . r s  W L ~ U  mt,L surod  j I I  dc jgr~ ,~ ,  s o f  l o n y i t u d  
p t r  C l :  ?I (t t ~ F J ~ N ) .  

Tf2n c r ~ s t s  j n v o l v i n g  f ' k l l  2 nd w i n t , r  m:iijs wcrc, studj.i;d. iflt...ps w i t h  
i n d i c , ; ~  1 . ~ ~ 8  t h k n  2 m/s vlorl, c l ~ ~ s s i f i ~ d  1,s l o v ~ ;  2 t o  5 m/s mt.,dium, 
g r ~ t . t i r  t h r a  5 m/s h i g h ,  Thusu  mr p s  urt: shown i n  f i g u r l , ~  1 t o  10 .  
F r o n t s  :.~rc, shovtn f o r  thc. m i d d l ~  dtiy o f  t h c  f i v u  dfiv mohri. 



Tnhle 1 sfiows t,lio a o m ~ t ~ r i s o n  of p r e s s u r e s  of t h e  d n i l v  c e n t e r s  t o  t h e  
moan p r e s s u r e s  n t  ttie same l ~ c e f ~ j o n  f o r  d i f ' fo ro :~ t  index ranges .  The 
pressure of t h e  d a i l y  lows avorcrgod 8 t h  11 mj l l i h u r s  l o s s  t h a n  t h e  mean 
p ros su re  ; presbure  i n  d a i l y  h i g h s  ~ v c r a g e d  4 t o  6 m i l 1 i b e . r ~  h ighe r  t h a n  
t h e  m a n .  Tho departure from t h o  mean eppea r s  t o  i n o r e a s e  w i t h  i no reus -  
in(? indox.  

Comparison of  P ro s su ros  of I)ai.ly Conta rs  t o  Mean P r e s s u r e  
I_--- .-- .-. . ..-*-..-.--. - .-- -.--. -- .. ..- ___ ._._. - -.._ -.- _ "  __ _ .-. 
Index  z 4 2 mps 1 - 2-5 nips. 

4: - = z > 5 nips 

D a i l y  Lows  
. (mbfi mean) 8 10  11 

' D a i l y  Highs 
(mbs maan) 4 5 6 

Z o r ~ l  speed of hi.e,hs tlnd lows i n  deg ree s  of l o n g i t u d e  ( u t  4 5 " ~ )  potm' 
day i s  g iven  i n  T n b l ~  11. Lows movod 9 t o  14 degrees  per day,  t h o  d i s -  
t a n c e  i n o r e n s i n g  w i t h  hickier i n d c r .  Highs movod s lower ,  v 8 r y i . n ~  f rom 7 
t o  11 degroas  pa r  day. 

I n  Tablo III i s  t ~ i v o n  t h e  mer id iona l  speed of h i g h s  a n d  lows i n  degrees  of 
l a t i t u d a ,  These vu luos  r o p r u s o n t  bot1.1 n o r t h  and sou th  movamorits a:ld a r e  
oorrlb lned  withoixt r e  gurcl t o  s i g n .  Z,ov$s showed s l i g h t l y  more m e r i d i o n ~ l  
movement t h e n  h i g h s .  There tippenrs t o  be l i t t l e  o r  no v n r i n t i o i i  i n  mesi- 
d i o n a l  speod w i th  chnngo i n  index f o r  e i t h e r  h ighs  o r  lows. 

Z o n ~ l  Spscd of  C e n t ~ l r s  (Dsgreos p o r  D a ~ e t  45"~) --..-- .--..- -..---.---__-. -..*. .. -. - *. .-- _C . -.-.- ^ ...I .. 

Zonal Index I, 4,. 2 mps - 2-5 rnps 
I% - 1 . > 5 m p s  

5 5 

Low s 9 11 1 4  

Highs 7 8 11 



Table  III 

! \ i e r i d i o n ~ l  Skeed o f  C e r t e r s  e  r e e s  p e r   DO.^ - --- - - - . - - . -  . .-. ----- -. . A:A- - - . -. 

Zonal Index Iz < 2 mps IZ = 2-5 mps IZ ,> 5  mps 

Highs  3 2 3 

A knowledpe o f  t h e  number o f  d a i  1.y sys tems  of' h i p h s  o r  lows t h o t  vl 

comprjse  a  mesn c e n t e r  i s  of considerable i a p o r t n n c e  t o  t h e  f o r e c a  
Tnbles  I V  e n d  V show t h i s  number f o r  d i f f e r e n t  ran17es of indicts. 
low i n d i c e s  o n l y  one o r  two d a i l y  ].ow systems comprisod t h e  mean 1 
w h i l e  sometimes a s  many a s  f o u r  o c c u r r o d  w i t h  h i p h  i n d i c c s .  The pi 
c e n t a g e  o f  t h o  mean lows i n  e a c h  i n d ~ x  p,roup comprisod of one,  two 
more d a i l y  1 0 ~ 1  p r e s s u r e  sys tcms i s  a l s o  g i v e n .  

S i l l i l a r  results a re  g i v e n  f o r  h i g h  p r e s s u r e  c e n t o r s ,  Iierc i n  a l l  
t h e  mean h i g h s  a . e  made u p  of' o n l y  one o r  t w o  d o i l y  kLigh systorns. 
p e r c e n t a p e  o f  mean h i g h s  made u o  oi' one ?I-{ily h i g h  systern, howevor 
d e c r e a s e s  w i t h  i n c r e o  sin{< indox .  

Table  I V  

Number o f  k j . l . r r  Lows i n  Mean Lov\rs . - - -  ------ -.* - ..-- . -..- .. -... ,- -. - .. - .-- 

Iz r l  2 mps I, = 2-5 mps IY. ) 5 mps 

No. o f  Da i ly  Lows I. 2  1 2 3 4  1 2 3 4  

P e r c e n t a g e  of mean 
101~1s a s s o c i a t e d  w i t h  
one o r  more l o v ~ c  62 38 47 41. 6 6 45 I 5  15 23 

Nurnber of' m i  l y  II ighs i n  M~lean E l 5  p,ho 
. - - 4 - . . . - . -  A-- - -------..--.--..A- 

I Z  1, 2  mps lg 2-5 mps IE > 5 mps 

No. of D a i l y  Kighs  1 2 1. 2 1 2  

Pcrcen tn  c of menn 
hlpkis v , i & r  one o r  rnorc 
d a i l y  c e n t e r s  84 16 0 1  1 9  58 42 



The correspondenco of t h o  middle d a i l y  map t o  t h e  mean i.s $ m a t e d  iq 
,TaBlc VI, where i s  lj s t a d  t h o  porccn tape  of ~ l l  c e n t e r s  on t h e  middle 
d a i l y  ma]-, t h a t  o c c u r r e d  w j  t h i n  f i v e  d e g r e e s  o f  t h e  mean c e n t e r s .  About 
f i f t y  pe r  c e n t  of t h e  d a i l y  c y c l o n e s  on t h e  mttps of' low and m e d i m  i n d e x  
l t ly w i t h i n  f i v e  d e g r e e s  o f  the moan low c e n t e r s  h u t  t h i s  p e r c e n t a g e  
valve f a l l s  t o  o n l y  twenty-two p e r  c e n t  w i t h  h i g h  index .  

The h i g h  percen tage  o f  dnil:r h i g h s  occur r inp '  on t h e  middle map t h ~ t  l a y  
w i t h i n  f i v e  d e g r e e s  of  t h o  mean h i g h  tire e x p l ~ i n e d  i n  p n r t  h y  t h o  i n -  
c l u s i o n  of s u b - t r o p i c a l  oaean ia  h i g h s  and p o l a r  h i ~ h s .  byhen t h e s e  a r e  
oxcl.udod, much lower v ~ l u e s  a r o  o b t ~ + i n o d  b u t  t h e  d e c r e n s e  i n  p e r c e n t a g e  
v a l u e  w i t h  r i s i n g  index  i s  s t i l l  obse rved .  

Poraen tago  o f  C e n t e r s  on f f i d d l a  D a i l y  Map 

-. With in  5" of Moan --.---. Centor  - 
I, < 2 mpo Ig = 2-5 mps Ig! > 5 mps 

rJ0m 5 :1 5 2 2 2 

Highs ( n o t  i n -  80 
e l u d i n g  Oceanio 
o r  p o l n r j  

F ' i n a l l y ,  an ' I ~ l s p a c t i o n  of '  t h e  ptxths of' h i g h s  ~ r l d  lolws wit.i.i r e s p e c t  t a  
t h e  mean c h ~ r t s  i n d i c o t o s  t h a t  v e r y  Suv~ d ~ i l y  c o n t o r s  d o p n r t  f rom the 
p a t h s  i n d i c a t e d  hy moan t r o u g h s  ~ n d  r i d g e s ,  a n d ,  i n  p n e r ~ l ,  f o l l o w  
t h e  mean o c n t e r s .  F i g u r e s  1 t o  10 b r i n g  o u t  t h o s e  f e a t u r e s .  











Z 1 = 2.1 (Medium) 





November 8-12 1941 
Z 1 = 2.5 (Medium) 





October 11-15 1941 
ZI=6.3m/s High 




