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SOlE NOTES dN FORECASTING FOR 
ATLANTA &D MIAMI DTSTRICTS 

(North and South Carolina,  Georgia and 
I__ 

Grady Norton, Meteorologist 
- Weather Bureau 

F1 o r  ida)  

The following i s  wr i t t en  i n  an e f f o r t  t o  s e t  dovn a few p r a c t i c a l  
r u l e s  f o r  forecas t ing  i n  the  Atlanta  and Miami d i s t r i c k s  based on 
observed behavior of pressure pa t t e rns ,  with only descr ip t ive  r e f e r -  
ences t o  a i r  masses, f ron t s ,  isentropy,~thermodynmics, e tc .  

In  deal ing with t h e  Atlanta and Miami d i s t r i c t s ,  Pb soon becomes 
apparent t h a t  t he  weather s i t ug t ions  d i f f e r  vgidely f,rom no r th  t o  
south. but genera l ly  we 
w i l l  be compelled t o  think of F lor ida  i n  a separate  category from 
Georgia and the  Carolinas. Although considerable d i f fe rence  e x i s t s  
i n  various port ions o f  Georgia and the  Carolinas,  north t o  south 
and west t o  e a s t ,  we w i l l  not attempt separcclte treatment ets between 
these  s t a t e s .  F lor ida  w i l l  therefore  be t r e a t e d  a s  one u n i t ,  while 
Georgia and t h e  Carolinas w i l l  cons t i t u t e  another,  f o r  these  purposesI 

There i s  no sharp l i n e  o f  demarcntion, 

I* FLORIDA 

Flor ida  weather must be divided i n t o  two c l a s s i f i c a t i o n s ,  v i e ,  swnmer 
and winter ,  The months of A m i 1  5n spr ing and  November i n  autumn 
w i l l  serve t o  divide the  year rouehly f o r  t h i s  purpose, although some 
v a r i a t i o n  w i l l  occur from year t o  year. April  i s  t he  d ry  month of 
spr ing on the  average, while Movember i s  t he  dry  month o f  autumn be- 
tween the  t r o p i c a l  r a i n s  of summer and thk secondary r a i n s  of winter,  

A. Summer 
-I_ 

1. Svmwr Pains 
-1-, ,.. .,,..I 

The s:xAhTler r a ins ,  l a r g e l y  i n  t h e  form or thundershowers, with 
occasional and i n f r e p e n t  t r o p i c a l  storms, begin with earnest  i n  June, 
but  may range f r o m  the  middle of May t o  middle of Juno.  From t h i s  
time u n t i l  t he  l a t t e r  p a r t  o f  October t r o p i c a l  conditions without any 
a i r  mass temperature changes (except a t  very infrequent  i n t e r v a l s )  
preva i l  over Florida.  

During t h i s  s m e r  period d a i l y  l o c a l  o r  sca t te red  thundershowers 
preva i l  with more o r  l e s s  r egu la r i ty .  
w i l l  average a shower on ha l f  the  days, but  t h e r e  i s  considerable 
i r r e g u l a r i t y  i n  frequency and d i s t r i b u t i o n  of showers. It i s  only 
occasional ly  t h a t  these  showers comoletely disappecl.r f r o m  a l l  pbr-  
t i ons  of the  s t a t e ,  but they  w i l l  range from general and heavy t o  
widely sca t t e red  and l i g h t ,  with nokiccable periods extending over 
a week t o  a month, when they  a r e  f a i r l y  general  o r  widely scaf te red .  

Any Civen s t a t i o n  i n  F l o r i d a  
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ed, therefors, that i n  F l o r i d a ' a s  

- 
have been iped'tvith mare 'or less . .  

ent. If the  .Al;lantic hi 

June' Ra,ins Lb -- 

winds. 
pressure {and they were not given much attontion uniil rdcpnt 

For t h e  nos% p'art these ~ ~ a v o s  produce but small ckia 
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Dunn has shown (Bul. American Metlo Society,  June 1940, a l s o  s tudies  
by New York Universi ty  on same sub jec t ) ,  t h a t  t h e y  a r e  very  s i g n i f i -  
cant i n  t r o p i c a l  weather. Under favorable conditions a f a l l i n g  wave 
w i l l  produce a hurr icane,  c tc .  Aside 
cane breeders i n  perhaps lo$ o f  cases;  
assoc ia ted  wi th  them h ( i f  not  most 
a c t i v i t y  i n  t h e  t rop ic s .  
swing around the  At 3 i c  high, t u r n  northvard and pass over F lor ida ,  
o r  pass d i r e c t l y  i n  f r o m t h e  At lan t ic  over t h e  Bahama Is lands.  
s o  doing they  br ing an increase  i n  shower a c t i v i t y  and produce m.ny 
o f  t h e  general  shower periods of surmner. 
pressure a r e  a t tended by an increase i n  moisture, and a r i s e  in,  o r  
complete des t ruc t ion  o f ,  t h e  subsidence inversion. In  other words, 
tlie moist a i r  extends t o  g rca t e r  heights  and i n s t a b i l i t y  i s  increased. 
This,  together  wi th  convective ac t ion ,  makes t h e  idea l  s i t u a t i o n  f o r  
showers. These a r e  the  moist tongues of t h e  i s en t rop ic  char t .  

The r i s i n g ,  o r  ana l loba r i c  waves a r e  more s t ab le ,  the subsidence in- 
vers ion l e v e l  lowers, and tho  showers t h i n  out a f t e r  t he  r i s e  moves 
i n  and es tnbl i shcs  i t s o l f ,  Hoxevera the  r i s i n g  wave i s  by no moans 
c e r t a i n  t o  s t o p  the  showors e n t i r c l y ,  These, of course, a r e  tho so- 
ca l led  "dry tongues" on t h o  i s en t rop ic  chart .  
move over t he  At l an t i c  f r o m t h e  northeast  and cas t  and may appear 
r e l a t i v e l y  d ry  and s t a b l e  on t h e  char t ,  but t h e r e  i s  u sua l ly  moisture 
and i n s t a b i l i t y  enough i n  them t o  produce sca t t e red  afternoon showers 
i n  F lor ida  i n  mid-summer when daytime convection i s  s t rong over the  
land. 

I n  t h e i r  course w e s t n w e y  f requent ly  

I n  

These waves of decreased 

Somo of t he  d r y  tongues 

In t h i s  connection, it should be pointed out  t h a t  t h e  "dry tongue", 
o r  ana l lobar ic  wave, o r  what you choose t o  c a l l  it, may increase 
convective a c t i v i t y  a t  t imes,  This i s  espec in l ly  t h e  case if t h e  
temperature i s  lowered a l o f t ,  s ince it steepens tho lapse  r a t e  i n  
the  upper port ion of The a i r .  
t u r e  change a t  o r  near the  sur face) ,  

The p w d s  i n  summer when showers t h i n  t o  t h e  vanishing noin t  o r  
d i s app e a. r Tn€> '61 y- .a"r e .f e$:, b x  t h e y  o c ca s i om, 1 1 f '0 ocur 2 and"-m%y I n  s t 
a we& or-*niore'. ~ In inost such cases it will be noted t h a t  a s s  
wave -%."----* of f a l l i n g  - pressure,  perhaps .a t rop icn l  stormt i s  p a s s g g  west- 
w r d  f a r  t o  tXt:-South of-_;FJlar.ickt.b-' This draws d r i a r ' a i r  with o. down- 
m h ~ e - % r t m - - % h e - - h 6 r  icane a rea  and t h e  showers disappear, In  
f a c t ,  t h e r e  i s  near ly  always a cessat ion of showers f o r  a consider- 
ab le  d'istance around a hurriculze i n  a l l  d i r ec t ions ,  except poss ib ly  
i n  t h e  d i r so t ion  from whioh it is movinG, and they  usunl ly  do not  
extend ve ry  f a r  o u t  behind the  storm. 

-I_ 

(There will be no,moisture o r  tempera- 

*#~-4"---"--...,.w-- I-* %, .-,~-"c"* - I*"+-# *-*** 

d. The RetroErade Wave Showers 

In  summer there  i s  a r a the r  pecul ia r  type o f  thundershower not  
uncommon in nor th  Flor ida.  
under t h e  discussion o f  summer weather i n  Georgia and the  Carolinas 
because these  s t a t e s  are  more a f f ec t ed  than Flor ida,  Here it w i l l  
s u f f i c e  t o  say  t h n t  occasional ly  a weak bubble of l o w  nressure l i nge r s  

The s i t u a t i o n  w i l l  be inore f u l l y  described 



i n  the  foehn are& o 
sure $rough off the 

outh Carolina a f t e r  the. passage of' a l l o w  pres- 
rtk; Atle-ntic coast ,  and i s  ppught .in an ant i -  

dome i n  the v i c i n i t y  of Tennessee and 
a i r .  ' This c i rculat ion gives a north- 
arol inas  rhich moves the  weak surface . 

oduces thundershowers which move southwestward 
The over-turning, due possibly t o  ov9r.r-ing 

r t h  F lor ida .  
south than usual over north F lor ida  and increesed 

Oh a t  l e a s t  t w o  occasions such waves 

stward over the  Gulf,  

tliwdershovrers a r e  their '  formation a t  

me h a i l  which indic  s ,tjevere turbu- 
a are 'over as s o o n  the  s e r i e s  pass-- 
i o d .  
n da-ytime convection, 

loca l  o r  sce.ttereh, very severe elec- 

They occur e i ther  day o r  night  - 7 

I . .  
e. Wind3 Velocity 

. Wind veloci ty  i s  an importank factor  i n  determining whether, o r  not 
.showers w i l l  develop, and also i n  determining t h e  a 
where , they.wil l  occur. For e Le, an o w s t ~ r l y  vr 
a t  and near the surface w i l l  'come. convactive a c t i o  
western portion of the s t a t e  i s  rrzached. If moisture 
a r e  not par t icular ly$favorable ,  such a wind may prevent shower for-  
mation in a l l  sections,  while t h e  same moisture and i n s t a b i l i t y  would 
produce numerous .convective showers i f  the  la te ra l ,winds  
only 6-10 mph. The atudent should always tak6 
direction, as 'well .a$ .moisture and instabili-ky, 
shower f orecasting. A.,soutbwesterly wind w i l l  
showers on the ,west ooast, but t r i l l  probakly develop shovwrs over 
i n t e r i o r  points which will move t o  the  eas t  o r  northeast  'coast  i n  
l a t e  af ternom. 
land from the  coas,t a t  a distance &.pending on wind valocity.  

f. Hurricanes and Tropical Storms 

of t h e  s t a t e  

Showers of the convective type tend t o  build up in- 

_c- 

It has already been indicated t h a t  k v e s  of > f a l l i  presswe with 
t h e i r  deeper moisture and i n s t a b i l i t y  in the  t r o p i c @ ,  a r e  qhower: pra-  
ducers, and,Chat the more unstable waves may devel 
s to rms  of various i n t e n s i t i e s ,  When ~i k t o r m  davgl 
o r  appears f r o m  the Atlant ic  Rlready dgveloped, t 
casting i s  inrgeiy a matter of f iqurinq s t o r  
warnings of  dangerous winds, The copious r 
important, but secondary, consideration., M rby  a l l  forecnstors 
agree t h a t  each storm i s  a " l aw unto  ktse.lF ;and ,&ab. rain '  areas 
associated with them d i f f e r  with each distcrb!noe. Iq inl;anse storms 
, o r  increasing storms the heayy. rain area. hugs, c losely t o  the gentor. 
Around t h i s  heavy area a r e  squal ls  t h a t  extend, outytnrd R distanoe and 
disap-oear. 

-- 
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The t r o p i c a l  storms of F lor id8  may move i n t o  o r  over t h e  s t a t e  f r o m  
any d i r e c t i o n  from e a s t  through south t o  livest. Early- and la te-season 
storms develop mostly over the  wdstern Caribbean Sea o r  G Q l f  of Nexico 
and move nor th  and northeastward. 
f r o m  the  e a s t ,  but  may curve up f r o m t h e  Caribbean o r  recurve t o  north-  
e a s t  a f t e r  reaching the  Gulf' of' Mexico. I2xcept poss ib ly  i n  t h e  case 
of young storms s t i l l  i n  t he  development phase, they  w i l l  be consider- 
ab ly  weakened i n  crossing the  F lor ida  peninsula,  but not  diss ipated;  
The more intense hurricanes w i l l  cross with winds r e d u c e d x m l  
of hurricane force.  Small, but devcl.oping storms w i l l  cross  with 
l i t t l e  loss of force ,  The p o i n t  t o  remember i s  t h a t  with few excop- 
t i o n s ,  t r o p i c a l  storms cross t h e  peninsula i n t a c t .  
by land f r i c t i o n  w i l l  be regained vrlien open water i s  reached again. . 
Some small weak dis turbances,  t h a t  have show no indicat ions o f  s t rong 
organizat ion,  may l o s e  t h e i r  ideiititjy i n  crossing the  s t a t e ,  but  t h i s  
i s  rare. 

Usually i n  a moving storm the  r a i n f a l l  a rea  extends the  g rea t e s t  d i s -  
tance t o  the  r i g h t  of i t s  path a-td t h i s  i s  e spec ia l ly  s o  rvhen it bc- 
gins t o  curve norkhvmrd. In most storms t h e  heaviest  r a i n  w i l l  bo i n  
the  r i g l i t  f r o n t  quadrant. F8in does not extend f a r  out t o  tho >of% 
of tho center ,  A storm t h a t  C O R S C S  t o  move w i l l  have r a i n  a l l  around 
it. Flor ida i s  a f fec ted  by one o r  more of thcsc  storms annually,  on 
the  average. The slovjer the  movement, tho hcavier w i l l  bc the  ra in-  
f a l l  because any given place v i s i t e d  w i l l  be i n  t h e  rn in  a rea  a longor 
period of time. A r c l a t i v c l y  weak disturbance may produce as' much 

The mid-season storms usua l ly  come 

-7 

The l o s s  i n  fo rce  

o r  more r a i n  than a f u l l y  developed h u r r i c m e ,  e spec ia l ly  i f  it moves r3 

$1 owly./+- 

On the  approach of: a hurricano, t h e  convective showers t h i n  o u t  o r  
disappear f o r  a dny or-more, then f i t f u l  squa l l s  of wind and r a t n  s e t  51 
on the  per iphery of t he  liurricune c i r cu la t ion  extandin? inostly from 
the  center  l i n e  toward the  r i g h t ,  The squal l s  bsconie more frequent  
and heavy as t h e  storm approaches. 

Disappearance of Tropical Showers i n  Autumn 

The convective showers begin t h e i r  disappearance arobnd t h e  middle 

go --.--I- ---- 

of September as a r u l e ,  u sua l ly  % i t h  tho advent of t he  f i r s t  f r e s h  
po la r  cont inental  a i r  i n t o  Florirla. Hich pressure a reas  move o f f  t he  
cont ineat  and increase over t he  North At lan t ic  area as fall .  approaohes, 
which gives a prevalence of nor theas t  winds over Flor ida.  
a r e  r e l a t i v e l y  moist and unstable and br ing  r a ins ,  but they dr ive  the  
o l d  summer t r o p i c a l  a i r  out .  
of the  heavier r a i n f a l l  t o  the  eas te rn  port ion of t h e  s t a t e ,  l a rge ly  
chused by the  preva i l ing  rr?oist nor theas t  winds impinging  on t h e  land, 
These r a i n s  ordinari1.y become l i g h t &  as  the  dis tance inland i s  in- 
creased and become very l i g h t  o r  disapyear before reaching the  v e s t  
coast ,  but t he  r a i n  i s  of ten  hoayf on the  e a s t  c m s t ,  espec ia l ly  the  
lower e a s t  coast. , 

In  forecas t ing  the  e a s t  Flor ida r a ins  i n  l a t e  September and October, 
of course3 the  general  descr ip t ive  matter above must be used judih 
c iously,  

These n i n d s  

As  October comes i n  the re  i s  a s h i f t  

A t  times the  h o i s t  t roaicAl a i r  has not  been displaced 
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soqtheastyfard, a t  othe 6 t r o p i c a l  disturbances move nor theas t -  
yiard Prom t h e  Gulf, o r  
overflow of m o i s t  ,air 

' disturbanof?$ remain iq the  ,Guhf with . 
'over Florida.  ' In such ca.ses, ,the r a ins  

w i l l  be genere-1 and prolon'ged. 
over eas t  and extreme south Flo'ri 

U$ 1lyJ' liowever, a foreoas t  of r a i n s  
is su f f i c i en t  f o r  .early a u t m  
winds *change'to some other direo- 
t he  subjec t ,  it might be s t a t e d  
weep over the  At lan t io  f r o m  strong 
i @ t j  &long t h e  F lor ida  ens t  coast h i&s  w j . i l G  g!ive some. 

at,al;ly season O f  %he year. 
of, ra in in' e a r l 7  actunun. 

-- The condition i s  merely more productive 

Transit ion per iod  and enB of r8ir.y season comes with 1 q t a  October 
and Novarnber. The summcr t rop ica l  rains a r e  over and the  % i n t e r  d i s -  
turbances do not move far enough south t o  produce rain. 
is t h e  d r i e s t  month of t he  yem. 

16 Conclusions 

November 

' The reader will be impressed by t h i s  t ime t h a t  tho s m e r  showers 
i n  Flor.ida a re  not cosy t o  forecas t  nccura€ely, if  they &era not s o  

ed by the  opening s t s t ene r t s .  The 4 e l l c a - b  balanc 
E"'cos producjng them of ten  ba f f l e s  cor rec t  i n t c r p  

two, conveotion over the  heated land surfaco i n  daykine causes's 
decided preponderance o f  showeps i n  the  daytime--(estimated 75%) 
A t  n ight  convection weakens and disappears and during t h e  l a t t e r .  
p a r t  some subsidence occurs. Thsrofore! showws i n  afternoon and 
c lear  s k y  i n  e a r l y  morning i s . t h e  r u l e ,  ,For much of tho average 
summer, t he  best fo recas t  w i l l  be ccattercd or ' local afternoon thun- 
dershowers, v i t h  none a t  night and car ly  forbnoon. 

2. Summer Tenperatwe Changes 

important fn.ctars are i n s t a b i l i t y  and convac%ion, Of theso 

- i  

- 
Eo a i r  mass changes i n  temperature occur i n  F lor ida  i n  summer. 

Temperatures are af fec ted  only by reinfall-or ' lack of it. 
as  daily showers occur, no oxc.essiv'E! heat i s  exper2enced., but vthen 
shovers disappear temperatures r i s e  v i t h  the  cumulative e f f e c t  of 
insolation. 
f ied .  Beginning wtth June and extending t o  $optember %emperatwe 
changes may be ignofqd by the  forecas te r .  
ace caused by r a i n f e l l ,  and sinoe these  are l o e a 2 ,  and since no p i r -  
mass change o c c u r ~ ~  attempts t o  fore'cnst 6x0 not o rd ina r i ly  j u s t i f i e d .  

As long 

Then with the  reappearance of shovers t he  heat is modi- 

Such changes as do ocwx 

B. Winter 
111_ 

From l a t e  October t o  early Recernber , espec ia l ly  in*Nommiber, dry 
weather is t h e  rule--th,e d r i e s t '  p w i o d  ok '  t h e  year, 
r a ins  of s m e r  have been dis$laced by continenknl dry. a i r ,  with f re -  
quent new imFortations from con+ii:.;?sntai highs. 

The "cr"apipa1 

During t h i s  period 
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extreme care should be exercised i n  makirrg r a i n  fo recas t s ,  
f r o n t s  f requent ly  do n o t  have any p r e c i p i t a t i o n  assoc ia ted  w i t h  them, 
The storms of t h e  winter wes te r l i e s  do not move f a r  enough south i n  
their t r a c k s  t o  give much ra.in i n  Flor ida,  

Cold 

This does  no t  prevent sharp cold changes f r o m  reaching Flor ida  i n  
November, e spec ia l ly  northern F lor ida .  Therefore, fo recas t ing  i n  
t h i s  period i s  l a r g e l y  a imt t e r  of being on the  a l e r t  fo r  the f i r s t  
dnmaring f r o s t s .  

Beginning with December and continuing roughly throuKh Fkirclz t h c  
extra-troDical winter disturbance may be expect6d t o  d e w l o p  far 
enough south t o  make weather forecas t ing  somewhat s imi la r  t o  t h a t  
f o r  frontal. disturbonces in other sec t ions  o f  the  country. Wave 
dis turbances t h a t  develop i n  the  G u l f  of I~llexico o r  movc east-north- 
eastvmrd f r o m  the  R i o  Grande country a r c  t h e  bes t  r a i n  producersI 
Ordinar i ly  they  give twice as much r a i n  and with twice the  frequency 
over northorn F lor ida  a s  i n  southern sect ions.  Ma37 winter d i s turb-  
ances give r a i n  over north F lor ida  without any i n  the  south. 

1, Win-ter Rains 

a.  Warm Front Rains 
- .  - .- 
The warm f r o n t  i n  Flor ida during winter i s  not  usua l ly  attcndecl 

by much r a i n  if t h e  l o w  oenter i s  t o  pass 601no d i s toncs  north of the  
state, In such cases simultaneous vvarming i s  qu i te  genertil. A s  a 
r u l e  t h i s  does not  fflvor r a i n ,  

This i s  no t  tf iuc of wave disturbances f r o m  t h e  Gulf nioving northcast-  
ward. Tho vmrm f ron t s  of such.w;zvos a re  procedcd by general r a i n s  
nor th  and northenst  of them, and 8s soon R S  the  wave passes the  r a i n  
ceases and t h e  c o l d  f r o n t ,  i f  n o t  s t rong,  ail1 have none o r  only 
b r i e f  showers. The heuviest  r a i n f a l l  i n  winter i s  associated u i t h  
the  Gulf wave disturbance and i s  ixostly of t h e  warm f r o n t  type.  
most  cases,  t he  heavy r a i n f a l l  w i l l  be north of t h e  wave and i t s  
pos i t ion  when movinr; over the  s$ate  will indica te  the area where t h e  
heavy rains will occur. 

--I_ 

__I_ 

In 

b. Cold,Front Rains 

.4s a l ready  s t a t@d,  the  cold f r o n t s  o f  Gul f  wavosI i f  well. narked 

Aside f rom the  Gulf 
and or iented more nortli-south s o  t h a t  they  pass over t he  s t a t e  f r o m  
west t o  e a s t s  nlay be at tended by b r i e f  shovsers, 
waves, lvith t h e i r  warm f r o n t  r a i n s ,  t h e  r n i n f f i l l  of winter  d i s turb-  
ances i s  mostly cold f r o n t  ty-pc; surface o r  a l o f t ,  

The best  cold f r o n t  r a i n  t j r p e  . i s  vhere t h e  cold f r o n t  extends we l l  
sbuthward into t he  Gulf', followed by a high o f  s u f i i c i e n t  s t r eng th  
to push it eastward ov0r Flor ida s t i l l  with a north-south or ien ta t ion .  
If the  f r o n t  s t a l l s  over the  Gulf and i t s  northern port ion continues 
moving eastward, giving a more northeast-southwest o r i en tc t ion ,  then 
it may become s t a t i o n a r y  and wavy i n  t he  Gulf and over Flor ida,  and 
one o r  more Gulf waves pass along it at tended by ra in .  

---I c- 



However, if the  cold front  i s  f a i r 1  
Flqrida it be preceded and a& 
of showers, followed immediately by clearing. 

The movement of c o l d  f ronts t  a i d  the ip  behavior over t h e  Gulf between 
Texas and Florida,, i s  a first class problem ,even when a reasonable 
nmber of ship reports  a re  available from the Gulf' When ship r e -  
por ts  a re  not avai lable ,  the problem i s  p r a c t i c a l l y  impossible. 
t rack ,  o r  extrapolate,  the movements and changes of a cold f r o n t  
t ravers ing near ly  a thousand milks o f  t r o p i c a l  water, without re- 
ports, '  i s .a  task  t h a t  i s  almost inpossible,  espec ia l ly  i f  waves 
deve 1 op , 

Cold f ronts  often undergo fron%olysis without wave formation ova? 
Florida aad the Gulf. 
might\be expected, the  f ron t  merely becoming weak, then diffused 
i n t o  a f a i r l y  broad zdns, and final-ly disappearing under subsideme 
and slGw mixing and heating. A t ' l e a s t  half the  cold f ronts ,  perhaps 
more, W i l l  behave i n  t h i s  manner. This wi1.l near ly  always occur if 
the front i s  meeting an o l d  modified p o l a r  air  mass o w r  Florida and 
the Gulf, and it even happc3ns on occasions mhere"%ro~ioal air pre- 
va i l s ,  although r a i n  i s  more l i k a l y  i f  Cthe f r o n t  i s  meeting t r o p i c a l  
air. From th i s ,  the .foreoaater ivill auo that "cold  'fronbs have t o  be 
CarefUlly studied i n  each ca~e: Don't jump t o  the conolusion t h a t  
wave aotlon w i l l  set. up oq t h e  s t a l l  
undergo frontolysis  and disappear. 
have no r a i n  associated wi th  them; 
west it 'will very probably diss 

Rain associated with oold fronts 
thunderstorms, .should be looked Par. i n  wintor and spring. ,'Th& w i l l  

ment bf' a ' l i n e  of thundershovers well B.hcad of a cald fyont,  

o r  convorgenco at higher  oldwztions. WJlien t h e  co ld  f r o n t  a l o f t  i s  
prcsent (and it m y  be s o  weak t h a t  s u r f ~ c o  pressuro tonduncics a r e  
not  much affected)  the r a i n  will attond i t s  passage (sometimes attended 
by thunderstorms o r  squal ls)  f r o m  50 k o  200 milcs ahmd, of tho surface 
front .  In such camsI  l i t t l e  or ra in  w i l l :  'atLena , tho gur'face front 
when it ar r ives ,  evon though it fair1.y vigorou.a* Cloaring weather 
k y  f o l l o w  tho .pre-fronta 
face front  have enkiroly 

2.. Winter. Temperature. Ghangas . 

In the winter s&on it i s  the oold s p e l l s  of  s u f f i c i e n t  sever i ty  
t o  give f ros t  and freezing temperatures t h a t  are o f  moGt concern. S t  
i s  i n  winter t h a t  track crops a r e  grown and the ripened citrus f r u i t s  
are exposod t o  damage f rom freezes.  Cold waves as experienoed i n  
northern s t a t e s  a r e  rare  i n  Florida,  
cations MY be experienced, but' on m 
severi ty  takes t w o  days- (or ragher nights) t o  reach a cold  wave minimumr 

igorous and j s  pushed on over 
ed by rain,  mostly i n  t h e  form 

. .  

To 

This happpns in  winter more Frequently than  

frank, Most of than will 
h' diswlpat ing h o n t  

on *he. front oxtend 

. * .  
t , 'or  pre-cold f r o n t  

of tcn ' than  might be expbbtadi 
Otod f o r  any evidenca o f '  a cold front; a l o f t  or th,e develop- 

If upper 
' winds a re  availablo they should bo studi't.d fo r  evidqnoe o f  overrunning 

The surfaoo map shauld be 

showers o r  cold f ront  a l o f t ,  a 
ear  weather on pbssagq, 

c sur- 

i 

a m l l y  technical  Gerif i- 
cjoasions the oold of damaging 

II 
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Hence cold wove warnings a r e  r a r e l y  needed and seldom used even if 
tec lmica l  v e r i f i c a t i o n  i s  expected. 
expected i s  forecas t .  

’Rather, t h e  minimum temperature 

It w i l l  be evident t h a t  t h e  only m y  t o  ge t  r e a l  cold weather into 
the  F lor ida  peninsula i s  t o  have a complete d.isplacement of t he  
normal maritime o r  t r o p i c a l  a i r a  It w i l l  a l s o  be obvious -khat t h e  
only way t o  have polar  a i r  penetrate  far i n t o  the  peninsula,  i s  t o  
have it f l o w  o f f  t he  continent and s t r a i g h t  down over land, If cold 
a i r  f lows  from t h e  west over t h e  Gulf it w i l l  bo modified by the  
warm water. If it flows f r o m  the  nor theas t  o r  e a s t ,  it a l so  moves 
Over Ivarm At lan t i c  water. So, we must have an imports-tion of p o l a r  
cont inental  air from t h e  nor th  o r  northwest--the only d i r ec t ions  f rom 
which it can remain over land. i n  i t s  journey down the  s t a t e  aiid not 
be unduly modified by marine influences.  
over the  peninsula i-l; becomes very s t a b l e  becouse it i s  colder than  
t h e  a i r  over t he  surrounding water, aiid it will remain in  pos i t i on  
undisturbed until a gradient flotrr o r  a i r  from some nlarina r eg ion  
d isp laces  it. Radiation i n  a t h i n  surface l aye r  o f  t h i s  nrslar air 
is t e r r i f i c  on a calm, c l ea r  nigh% over Flor ida.  This  i s  usua l ly  
the  second n ight  of the  cold spell  when t h e  high center i s  over 
FLorida o r  near enough t o  give ca1.m oonditions. The r ad ia t ion  ef- 
f e c t  v r i l l  be d i s turbed  or destroyed if t h e  a i r  i c  moving a s  much a s  
10 mgh, dur ing  the  n iyht ,  

The question, then, i s  wlicn w i l l  the  polal* @,ir como f r o m  tho  r i g h t  
d i r e c t i o n  f o r  penctrut ioq without mod.if‘ication, and how long w i l l  it 
s t ay?  ?I”Sill Q cnlm n i g h t r p r o v i d o  r ad ia t ion  beforc tho c o l d  a i r  is 
displaced? If so, don‘t  f o r e c c s t  v m - m e r ,  but  continue the  cold warn- 
ings f o r  another n ight ,  

But Idhen cold a i r  i s  drawn 

Y. 

-- 

I* will be colder in radia%ion X)ockcts. 

When R l a rge  numbcr of winker mans a rc  exarninod it will soon Rppnar 
t h a t  cold weather advancinp; from ovcr t h o  continent becins t o  slow 
i n  i t s  advance in to  the coutliem’t; on inany occasions,  and the  co ld  
f r o n t  s lows  t o  c: s t o p .  
ovcr southern Georgia and northern Flor ida,  Unlcss t h e  cold cur- 
r en t s  a r e  s t rong and dccp and flowing in  a dircc-Lion t o  comc skraight 
down t h e  poiiinsula, t h o  cold will not  penatrate  vcry f a r  but w i l l  be 
shunted off t o  t he  northeast .  
cold air. 

FIuch o f  t h i s  slowing and stopping occurs 

Study t h e  d i r e c t i o n  and dcvth of t h e  

a.  Passaqc o f  a LOW - 
The idea l  cold type i s  t o  have a l o w ,  o r  a deep trough, pass over 

h e .  

Flor ida  with a deep co ld  current  following from the  northwest. 
ever ,  t he  o l d  idea t h a t  the  ?assage o f  deeu l o w  over t h e  s t a t e  i s  
a necessary p re requ i s i t e  t o  a cold MRVCJ is not t o  be depended on, 
A deep cold cur ren t  w i l l  br ing the cold if  it f l o w s  s t r n i g h t  down off 
land over t h e  s t a t e ,  regard less ,  Therefore, mlua.blc clues a r e  t o  
be had f ro in  the  upper a i r  xidds. 
i n  connection with aL1 cold weather conditions.  

Eow- 

These should be carefully s-tudled 
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A carefu l  examination of t h e  12-hour. and 3-hour pressure, changes w i l l  

g rea tes t  r i s e s  s h i f t  t o  nor theas t ,  while t h e  r i s i n g  tendency i s  lrreaker 
Over the  Gulf S t a t e s ,  it i s  good ind ica t ion  t h e  cold w i l l  advance 

tward. 
northerly. ctzrrents backing. t o  weater ly  a t  higher e leva t ions  

uent ly  ind ica te  t h e  tendency t o  shunt off t o  northeast .  If t h e  

The upper winds,vsill usua l ly  confirm t h i s  by shoving 

b. The Texas Wigh 

In t h e  winter season, the  high t h a t  moves off t h e  p la teau  or . 
p la ins  across Teias and the  Gulf. S t a t e s  o r  Gulf should rece ive  bare- 
f u l  a t t en t ion .  
Fenter from Texas t o  Florida in 24 hours. 
t h i s  high, a s  it. adQrqnces, t he  a i r  w i l l  bn pul led  sauthwar.d over 
Florida from t h e  regLon of Tenne,sses, Alqbama, and Georgia a l l  day 
and p a r t  of t h e  night. 
center reaches F lor ida  and +&e a i r  bec s calm and c lea  
t h e r l y  winds have brought a i r  of dry  oontinen-bal t i n e  w i  
po in t  ,into the  sste-te.9 and when it becomss calm,, r a d i a t i o n  ge ts  i n  i t s  
work. Resultant temperatures over Florida v J i l J  be considerably lower 
than were noted anywhere over  the vest. Gulf s t a t e s  the previous morn- 
ing  -in the  high. 
and c.entra.1 por t ions  of t h e  s t a t e .  
degrees lower i n  Florid.% than they were i n  Texas the  previous,morningo 
The mistake t h a t  should not be made i s  t o  be influenced by minima 
over Texas , o r o T E Z  beoause- f the. high w i l l  $move 
near o r  over t h e  Gulf i n  i t s .  jaurnu ida t h a t  it w i l l  be modi- 
Tied on a r r i v a l .  

it during t h e  calm hours after miilniEht. 

08 The Eigh That Is  Displaood SouthGmrd 

The high t h a t  i s  disglaced sou , 

The normal movement Tor such a hifSh.will b r ing  t h e  
On t h e  eFs.tern s ide  of 

Then, th8 l a t k e  p a r t  o f  t h e  n igh t% $he high 

Fros t  i s  l i k e l y  to be heavy and extend. over nor th  
1JTi;nirnum temperatures may be t e n  

- 
Rather note from ahence t h e  dry  cP air 5 s  coming 

e the  high i s  approwching, and decide what radAation can .do t o  

I 

d l inge r s ,  and keeps 
air  over t h e  s t a t e  under r e l a t i v e l y  cglm n ight  conditions,  i s  another 
troublesome type. This s ) tua t ion  occurs %hen a high i s  depressed 
southward by a low.with a oonsiderable pressure f a l l  advancing south- 
e a s t ,  o r  e a s t  over t h e  northern a t a t e s  tending t o  yuq over t h e  top of  
t h e  high but not.extending f a r  enouph southward. t o  open a trough i n t o  
t h e  west Gulf, 
be displaoed southward over Florida extending northe-sTuiTcst, and 
w i l l  continue t o  have i t s  p o l a r  a i r  mass l i t t l e  di6turbed. .Rad.iat;iqn 
where r e l a t i v e l y  calm conditions preva i l  a t  night " w i l l  c6nttmie. 
Greatest r a d i a t i o n  w i l l  be pnder the  center of  t h e  r idge . (usua l ly  cx- 
tending i n  a w e s t r e m t  d i r ec t idn ) ,  In  F.lorida care shou 
cised, therefore ,  i n  forecas t ing  a r i s e  i n  temperature u 
condition, 
continue unt i l  t h e  ridge movcs>fsom t h e  s ta te . '  
southern F lo r ida  it. w i l l ,  be colder t ho re  than in .  northern s e c t  ions 

d. Freezing i n  Cenkral F lor ida  . 

Under such conditions the  high o r  EL high ri&a w i l l  

Usually minima,will not r i s e  and . f r o s t  .oonditions my 
I he r idge  i s  over 

-.-%. ---- -- - -'--.- 
In a study of cold wave types some years ago, lkr. 1N. J. Bnnnett 

concluded t h a t  f reez ing  would not, bo experienced a t  Taqpa t h e  next 
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morqing unless temperatures as low as 32,degrees had reached t h e  
m i d d l  e Gul f  coast- - a t  Nobile Pensacola o r  New Orleanso This is a 
very kood r u l e  f o r  Tampa, bu does not  apply equal ly  well  t o  f r o s t  
pockets i n  t h e  i l l t e r ior  e a s t  of TQmpae Even f o r  Tampa t h e  r u l e  h a s .  
exceptions,  a s  we have observed on. several  occasj~ons. 
f reez ing  w i l l  reach $he middle Gulf coast  mny times in  winter with- 
o u t  s imi la r  temperetures reaching i n t o  cent ra l  F lor ida  24 hours 
l a t e r ,  but f a i l u r e  of penetrat ion w i l l  be evident from other f a c t o r s ,  

it i s  r e i t e r a t e d  a s  t he  w r i t e r ' s  experience t h a t  t he  best  approach 
-to cold penetrat ion down t h e  s t a t e  l i e s  i n  a cnreful survey of t h e  
s t rength ,  depth, and d i r e c t i o n  o f  f l o w  o f  the  cofd winds. Are t hey  
deep and cold? If s o ,  
they w i l l  br ing the  cold. Then bc on the  a l e k t  f o r  a stay-over f o r  
a second night  with red ia t ion .  %hen the  winds begin t o  come i n  from 
the  nor theas t  a t  t he  surkace and/or a t  moderate e lovat ions above t h e  
Surface, temperatures will begin t o  r i s e ,  This is ugually the  f i r s t  
ind ica t ion  of breaking of t h e  co ld .  
and r a i s e  both tempcrature+and h m i d i t y 8  

Of coui*se, 

'\ 

Do they  f l o w  s t r a i g h t  clown o v B r  +he s t a t e ?  

Theso v.inds come in.off '  water 
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11. GEORGIA AND THE CAROLINAS - 

The weather i n  these s t a t e s  w i l l  be t rea ted  as ami t ,  although great  
var ia t ions i n  behavior of weather types are experienced. 
causes of weather variations,  aaide from lat'i-budinal consideration, 
are t h e  topographic features. 
and northwest, with elevat ions 'up t o  '6000 f e e t ,  exer t  a very s igni f i -  
cant influence, but t h e  wan,water of the At lan t ic  and Gulf on the 
eas t  and south i s  another great  factor. influencing the weather of 
the region. 
recognized zones, v i z , ,  the mountain's, the  Piedmont, and the  Coastal 
Plain, These divis ions might be roughly defined by l i n e s  drawn 
through Greensboro, Charlotte, Greenville, and Atlanta; and another 
through Raleigh, Florence, and on southwest t o  Albany, Georgia. 
Bordering the Atlantic and Florida w i l l  be the  Coastal Plain,  next' 
the  Pie dmont, and then the  mountains on t h e  northwest, However, 
there are  no sharp demarcation l ines ,  or par t iculap weather types 
associated'with each, but ce r t a in  gradation and contributory inf lu-  
ences produced by each i n  weather disturbances passing over them, 

The gr inc ipa l  

The Appalachian Mountains on the west 

The topography of these stahes f a l l s  i n to  th ree  generally 

The mountain ba r r i e r ,  while only 3080 t o  6000 f e e t  in ' .elevation, i s  
suff ic ient  t o  slow the progress of f ron t s  which must pass over it. 
The weaker cold fronts ,  f o r  example, with shallow cold a i r  behind 
them may be stop9ed; those of moderate depth w i l l  be impeded t o  
some extent until- the cold a i r  banks high enough t o  flow over. 
r e su l t s  i n  a l a g  i n  get t ing the  colder change over southern Georgia 
and eas t  of the mountains i n  the Carolinas. 
w i l l  pass over without much, if any, slaving. Another pronounced 
temperature e f f ec t  of these mountains i s  evident when warm f ron t s  
move from the  southwest o r  west and the  warm a i r  i s  raised t o  pass 
over them. 
a i r  t o  t h e  east and not change the surface temperature u n t i l  the 
cold a i r  i s  slowly scoured out, which may taks  some time. 
a l ly ,  i n  winter, f a i r l y  deep l o w  pressure systems w i l l  pass without 
completely removing t h i s  th in  cold layer on the eastern s ide of t he  
mountains. 
i n  the  Pledmont o r  Coastal Regions, 

This 

Strong cold f ron t s  

It w i l l  continue a l o f t  and pass over a t h i n  l aye r ' o f  cold 

Occasion- 

This will espeaial ly  bc noted i f  a secoridary low fmas 

The mountains a lso have a cer ta in  amount of foehn e f f ec t  on a i r  
flowing a t  gentle or  moderate r a t e s  down the southeastern slope, 
e p c i a l l y  i f  no prec ip i ta t ion  i s  present. 
very weak as compared t o  the eastern slope of t h e  Rockies, it is 
a matter of suf f ic ien t  importance t o  engage the attention of the 
forecaster. 
Piedmont section. 
bubble which forms i n  t h i s  arca in summor, i n  discussing Florida 
weather (Para. Id . ,  page 3 ) .  It was notod tha t  the bubble moves 
southwestward when a doms of anticyclonic c i rcu la t ion  over Tennessee 
and the Ohio Valley i s  i n  8 posit ion t o  give northeast  winds aloft 
over the  Carolinas. In  these cases it renchps bost development when 
t h e  air i s  i n i t i a l l y  t o o  dry t o  producc showers and foehn hcating 
has a chance t o  ra i se  th s  kmpcrizturc i n  t h e  lawor layers and the  
weak heat low has . t i m a  to dcvclop bofme shuuuers .and soutbwcstward 
movement bogiris. 

Although t h i s  foehn is 

Its  grea tes t  e f f ec t  i s  f e l t  i n  t he  South Carolina 
Mention has been made of the fachn low pressure 
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Some writers have expressed the  b e l i e f  t h a t  in winter  t he  
these  mountains i n  d i v e r t i n g  tho l o p q  l e v e l  winds, togc 
foehn ac t ion ,  a r c  important f a c t o r s  i n  t h e  devolopment of s 
At l an t i c  secondary lows. In winter, howevcr, low pressure 
devrzlop in t h i s  arca move northeastward out over t h e  A t 1  
w i th  incroasing in tons i ty ,  
o s t  f a c t o r  i n  winter  socondary dovelopmcnt i n  t h i s  a r ea  i s  
At l an t i c  and Gulf which f u r n i s h  hca t  and moisture s o  ngccs 
storm development. Thc e f f e c t  of tho Appalachain Mountain 
dary, though s i g n i f i c a n t  fea ture .  

Thc ad iaba t i c  tcmpitratwe changc, by orographic l i f t i n g  of tho mountains 
and i t s  cff F;ct i n  producing precipitation should bc kcpt in mhnd, 
k t  t h c  dry ad iaba t i c  rstc, a i r  'forced t o  r i se  over thcso mountains 
(3,000 t o  6,000 f c o t )  would bc coolod 18-36 degrcds, i f  it s ta r6cd  
from s ~ a  l evc l  of the  Gulf o r  A t l an t i c ,  A t  t h e  s:iCuration ad iaba t  
t he  oooling \lould mount  t o  11-22 dcgrgas ,  From,tha Miss i ss ippi  2nd 
Ohio Vallcys, which avcragi  only about 500 f c c t  abovc sca lcvcl,  thi? 
l i f t i n g  i s  only s l i , g h t l y  l ess ,  O f  courso, thcrc arc SOW passus 
through thi. mountains st l o w ?  c l cvs t ions  and ssomc a i r  w i l l  p ~ s s  
through without so much cool ing,  but  t h c  forckd  ascont i s  ct Gccidod 
f a c t o r  i n  producing p r m i p i t n t i o n .  Thc h c w i c s t  mnuzl r z i n f a l l  i n  
thesc  st .ztcs w i l l  hc found i n  southwcstmn North Carolina and cxtrsmc, 
nor thcas tc rn  Georgia whorc moist .iir fron t h c  Gulf and k t l z n t i c  i s  
forced t o  rise ovcr t h c  G r c x t  Smokios, 

It w i l l  be apparent t h a t  p roc ip i t a t ion  \$ill be hc:lvi$r, 2nd will 
occur with gi-catcr frcqui.,ncy i n  tahL Sc mountain arons, 
should noto t h c  wind flow m d  kc,:p i n  mind th'c orogrrtphic l i f t i n g ,  
R n i n f s l l  w i l l  have t o  bc forcc:ist many . th i s  i n  t h c  mountzins !!hhcn 
othLr s e c t i o n s  w i l l  f i n e  
bc@n i n  the  mountain arc:\ inuch soonm tl im LLsc.wherc. 

Thzs cf rcmtlrks on g;&r a1 f cntur c s *lnd.  toi3ogr::phic c h h n c t c r  i s t i c  b 
and influr;nccs, a1i;houg.h hut bricfly outl ined,  should be c o n s t m t l y  
i n  thc  mind of thc f o r e c a s t w ,  
f o r o c i s t s  f o r  t h i s  Lxxi w i l J ,  p r o f i t  by 3 thorough And ca ro fu l  study 
of t h i  va r i a t ions  i n  t h c  behavior of wczthor systcms passing o w r  
them. 

It is the w r i t e r ' s  b e l i c f  t h a t  t h c  grc  

The forcc:istGr 

1 i t t l . c  o r  none. A t  o thcr  timss rain w i l l  

Thosc prup.wi.ng thqmsclvos t o  make 

A. Wintor 

1, Wintm Lows 

Low pressure  dis turbnnccs with i d w l i z c d  front:t l  pa t t a rns  which 
a g p c a  SO a m y  when presclntod f o r  i l1ustr: : t ivi  purposes, 3s wel l  as 
s a t i s f a c t o r y  computations of front;21 movc>mcnts, - re  rarzly cxpcri-  
oncad i n  t h i s  arc$ .  Front  m d  trough comptz t ions  cvlnot be rc l iod  
upon mow thh;u? h d f  thc  time i n  winter, ;tnd $ha r?.ins associ3tcd 
with d i s tu rbmcos  do not  conform t o  ide;liz(:d , f ron ta l  p a t t c m s  much 
b c t t c r .  Too m-my cOmi3l-ic.tirig f i c t o r s  i r o  c x p r i m c u d ,  Old f r o n t s  



may slow *up, new f r o  may form, o r  new secondaries fray f,orm a 
completely new syst f ' f ron ts .  The mountains may d i s t u r b  the  
f r o n t a l  con t inu i ty  and t h e  rain areas may be inf luenced by the 
orographic f ea tu res  

Therefore, %he f i r s t  r u i e  f o r  t h e  fOreCaStE?P has  t o  'do wi th  d ives t -  
ing  himaelf of 
f r o n t a l  pa t t e rns ,  f r o n t a l  movement, and the  r a i n f a l l  and t e n p e r a t w e  
&socia ted  therewith.  
sparin% use of these  too l s .  
and should be uszd, but  niore o f t c n  tlx s i t u a t i o n s  do n o t  lend them- 
selves . t o  .thqse prognostic methods. 

The u,uper winds, i f  ava i l ab le ,  are m o m  dupcridablo f o r  computing 
d i r e c t i o n  and spted of movemxt t h m  f r o n t a l  formulas, while  t h o  . 
12-hour and, t o  a l c s s e r  degree, thL 3-liotir p ressure  c h a n g s ,  come 
next  i n  importance. 
valuable  and f r c q u m t l y  t h e  ansvw, whcn othcr  mcthods give mislead- 
ing  resul ts ,  
if other  mcthods do not  confirm dcductions thercfrom, subsequent 
developrnents w i l l  50011 convince thc s k e p t i c a l  t h a t  t h e  u,)pcr winds 
and t h c  prtssurc chmgcs a r e  h i s  best  friundc. 

a. Southwest Lows 

The disturbances from t h e  sou th res t  a r e  t h e  b c s t  and most c c r t a i n  
r a i n  producers. 
Ohio Valley when there* is  a h igh  ovcr t h e  S x t h  Atlant ic  w'oa, o r  
th'ey,may takc  a mor€ c a s t c r l y  cbursc and movd across  t,he Gulf S t a t e s  
and up thc  A t l a n t i c  c o a s t a l  p l a ins  whon prcsswc is high in the: 
i n t m i o r  o r  when winds a l o f t  a r c  from thF: wcst. 
moving northcdstward with centcr  west of th52 mountain:j may form a 
secondary with i t s  OW f r o n t a l  s y s t m ,  j u s t  as if it 1Nere s p l i t  i n t o  
two scc t ions  b3 t h e  mountains. 
Atlantic m d  t h c  dis turbahca of warm'air flow by th,: mountains a ro  
p r i n c i p a l  causes. The szcondary incrcascs ,  while t h e  contcr  W,& ' 

Of the  mountains f i l l s ,  
cnding of t ho  r a i n  i s  a problcm. Por most of the winter  and spr ing  
scason thp  bc;St and s u r z s t  i nd ica t ion  i s  found i n  t h c  LZ-hour presswe 
change, 
(0830 DIT map) with a receding high i n  t h c  c a s t  will be followcd , 
by r a i n  beginning i n  Georgia i n  24 hours 2nd w i l l  covLr lnost, o r  a l l ,  
t h e  a rca  i n  36 hours, If t h c  f a l l  i s  a sccondary f a l l  arua vlrith a 
primary arc5 0 1  f a l l  t o  thc  n o r t h m r d  ovLr the plains o r  Mississippi 
Valley t h i s  r u l a  i s  dspec ia l ly  good; f o r  it may bc thcl f i r s t  indi- 
ca t ion  of sou tham sccondary formation: This s c c o n d q  pruasurc 
f a l l  should bc! played f o r  +rain, unlcss  B l l  o thc r  i nd rca t ions  arc 
aga ins t  it. 
southward t o  t h i s  arca, I n  t h i s  CJSC, it has 'no pain wTth i t  m d  
w i l l  probably f i l l  up, 

I 

preconceived, or idea l i zed ,  conc&ptions of 

he riwt content  himself with jud ic ious  and 
There m e  t imes when they  work well, 

The fOr'ocastcr w l l l  Xind thcsc c h a r t s  very 

Ehghasis shoud bc. givon. t o  those at a l l  t imes ,  and 

'=hey may move northeastward ovcr Tennmsc? and th6  

Th'c d i s turbance  

Thc warmth and moisture of the  

I n  c i t h c r  cmc,  t iming t h o  b;ginniiIg and 

A f a l l  of 3 mbs. or  morc on t h e  Toxas o r  Louisia,na coas t  

Occasionally a f a l l  of ' fochn  charac tc r  has b$:,n pushod 
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For speed and d i r e c t i o n  of motremen$ look t o  t he  winds a$ l e v e l s  of 
5,000 t o  8,000 f e e t ,  making some allovTance f o r  chmges tha$ may be 
expected i n  t h e  nex t  24 hours, and fo r -dep th  a f , t h e  surface cir- 
c u l a t i o n m  This type  sclkiom lends i tself  t o  f r o n t a l  ca l cu lq t ions  
Warm f r o n t  r a i n  w i l l  have t o  be fo recas t  mdny times when thc re  i s  as 
y e t  no warm f r o n t  on t h e  .map. 
dis. turbmce, axcept rains may l i n g c r  i n  t h e  mountzins u n t i l  t h  d i s -  
turbance i s  
developed 2nd moves northeastward without sccondary fortnations, thc 
temporatme w i l l  r i se  e v c n b  with thc souther ly  winds f lowing i n t o  it 
O V O r  t h e  arc>. If a secondary forms, or  i f  the  LOW t a k c s  a morc 
c3s tc rQ course, t he  tcmpcraturc bicomcs 3 problcm. I n  such casts I 

tcmpc:r,ztmcs r i s c  u n t i l  rdns bogin. Thcreaf tcr  t h e  r i se  w i l l  bc 
confined t o  t h e  con$t:%l p la ih ,  while tomporaturos i n  thc  Piodmont 
cistern mountzin s lopc mzy f a l l  . i n  tho  r t l in  t o  n m r  thc  deripoint 2n 
r&;i.in low throughout t h   pass%^ of th:: d i s tu rbmco ,  
i n  the: area, ;?rrJ below fr zing p ruc ip i t a t ion  rimy chmgi: t o  snow. 
Than kvhon co ld  -iir from tho  northvfsst comes i n  bohind t h e %  d i s t u r b  
a forecast of colder  t o r  th(2 movntdins and co-x t31  p l i i n  w i l l  be 
ncc(;ss-ry, while i n  tho :\ran tk:t romiincd co ld  during the  p s s % g c  
of t h e  low, t a n p o r z t ~ ~ s  may risi: slight117 o r  no t  chttngc u n t i l  t h e  
tcmpcr,zturc d i s t r i b u t i o n  i s  brought i n t o  normal r e l a t i o n .  
tcmpcrature t r i l l  f a l l  morc ovunly i f  t h c  advcnt of cold z d r  continues. 

Rain ends with psssago of center  of 

If t h e  southwest Low i s  we l l  WoJl out of the  way. 

If dcw po in t s  

Thcrozftcr 

?l\;ntion has ,o,lrcad3r bicn made of the gr:::'.t numbir of cold f r o n t s  t h 3 t  
slovj down 2nd bLcOn:1c s t  2tion-ry i n  t h i s  rcgion, cppGc id ly -  tho  
southern portion. 
i s  thFAt cold f r o n t s  zdvzncing ovcr t h o  f r o n t i c r s ,  CSp2Ci2lly from 
t he  nortllwcstJ b c g h  t o  slow i n  t h o i r  ndvmcos i n  thb  rcgion 09 
Tonncsscz, plississipL9., .md Louisixiz. 
bc. ret:irdcd t o  :An cxt imt  dcpcnding on \tho s t r cng th  of t h c  high ovcr 
thc  South Atl ,mtic nrc2, coqnrLd with the  s t r cng th  of tho advmcing 
cold q.ir ~ 1 1 ~ s .  Thc f z c t  i s  th>*t 3 
l q ~ c  pcrccntagc of cold f r o n t s  slow down 2nd cvcntunllJr .stop :md 
becomc wavy bctwGLn thz  Appalnchim Mountzins 2nd thc  Gulf 3nd At l an t i c  
c o ~ s t s .  
one of tho nos t  d i f f i c u l t  problcns i n  f o r c c w t i n g .  Thc formation of 
V J ~ V C S  m d  thc! spread of tho r z i n  bxlc  nor th  of thcm, m d  of course 
thc  f z i l u r e  of tho cold a i r  t o  ndvmcc u b i 1  thc  v.~avos' g c t  out  of t he  
w w  9 causes many of the fo recas t  faplures i n  viinter. 
f r o n t  s top,  and where w i l l  t h e  waves form? 

The normal condi t ion of a cold f r o n t  frorn t h e  northwest i s  t o  l a g  i n  
i t s  southern sec t ion  while the  northern swi-ngs on eastward, The 
southern l a g  i s  produced IrJ t h e  hLgh holding over the southeast ,  the 
r e l a t i v e  shallowness of the trough a t tending  the  f r o n t  from a cyclone 
cen te r  moving eastward over the  northern s t a t e s ,  and other  features 
such as the  warm water of t h e  Gulf, the  kpgxdachian b a r r i e r ,  e t c .  
number of years of c a r e f u l  s tudy has not  given me Dhe so lu t ion  of t h e  

Onc rc3SOn f ron t21  COmpUtltiOns J r C  S O  uncor t l i n  

Thcir cont inuid movement w i l l  

This w i l l  be discusscd below. 

This stcl.llcd f ron t  with i t g  p o s s i b i l i t y  of ~NXVCS, p r c s w t s  

Where w i l l  t h e  
These are the hard questions.  

A 



- 16 - 

re  ' rain bei-4n.s e 

ii. Piedmont Waves 

The Piedmont waves 
Gulf waves, In t he  first 
ra in  w i l l  alreedy be fa1 
has $0 continue it, and 
temperature changes, o r  lack of them, will 
The rain area will, of course? be mostly n 
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wave, but showers may a lso  ocaw i n  unstable e.ir south o f  the  wave 
and along t h e  cold f ron t ,  ending w i t h  the co ld  f ron t  passage. The 
change t o  colder i s ,  o f  courser retarded u n t i l  t h e  wave ?asses. 

A t  times the  Piedmont wave i s  not developed by.a pood overrunning 
w a r m  wind. It then. essumes more of t he  f b r m  of a foehn vra.ve. This 
may be expected when the  h iqh  i s  vv0ak o r  weakening s l o w l y  over t h e  
At l an t i c  and Florida.  The colder a i r  f rom the s t a l l e d  northwestern 
high w i l l  f l o w  in to  weStern Georgirz, while t he  main portion swings 
over and comes down eas t  of the-mountailis. This f o l d s  up t h e  wave 
i n t o  occlusion usua l ly  i n  the Sevannah River Valkey, 
t he  meeting of t w o  sections o f  t he  cold f r d i i t .  The warm foehn a i r  
i s  easj.ly shoved upward between the  t l i o  c o l d  f r o n t s  and. passes o f f ,  
The f r o n t  megnwhile may s t m i g h t e n  out off  i n  the  k t l e n t i c  o r  per-  
haps a portion of t he  Trave near the  coast d id  not occlydo, in which 
case it reforms o f f  shoro and thereaLTer acCs a s  an At l an t i c  ~mvc:. 
The r a i n s  which may have been present 
.occludes. 
but it can be dependst on %o ond sho r t ly  a f t e r  occlusion is corn- 
p l c t e d  - o r  when the  f ron t  gees o f f  shore. 

This i s  r e a l l y  

w i l l  soon cease when the  wave 
Drizzle qmy p e r s i s t  f o r  a. few hours a f t e r  the  o~c1us ion ,  

iii. South Atllantio ’iiavos 

Tho South At lan t ic  Waves o rd ina r i ly  do  not give-much precipi-  
l i h n  the cold f ron t  t a t i o n ,  excent poss ib ly  on t h e  Carolina coast. 

passos off t h e  coast before a W ~ V Q  f o r m s ,  t he  r a i n  generally s tays  
of f  shora, o r  only 5n t he  coas t ,  cnd tanpcraturc: f a l l s  normally - 
( o r  even f a s t o r )  - over the  a rm.  The ru l e  here i s  t h a t  oncs the  
f r o n t  passes out i n to  the  Atlantio,  it w i l l  not C ~ . U S O  much trouble 
on land unless it cxtcnds i n t o  t h c  Gulf vhorc n Gulf wvc: m y  f o r m  
l akc r .  

These v ~ ~ v e s  move northeastward i n  N6ilter, Unless there  i s  posi- 
t i v e  indioation t h a t  the  w.ve will be caup,ht by a high moving over 
on top and bloaking it and l a t e r  pushin6 it inlc.nd, northeastward 
movemont can be denended on. 
r a r e  occasions. 

This bloaking h a p e n s  only on very 

Another f o r m  of tho South At lan t ic  V!RVB, o r  f ron t ,  w i l l  be formed 
a t  times vdhen hif;h moves ou t  over the Atlank3.c with center we l l  
t o  tho north Rnd tends t o  s t raddle  over the  warm Gulf Stream some 
distance off  shore. A s  t h e  main body 6f’ t he  high swingb ee.stwe.rd 
o r  southeastward over t he  At lan t io ,  t he  warm f r o n t  over the  G u l f  
Stream area (more p r o p e r l y  a pseudo iliRrrn f r o n t )  i s  pushed SRC~C t o -  
bard sllore. A t  t imes’ th is  f r o n t  jo ins  in ,  or  i s  drawn nort:ward 
in to ,  a l o w  pressure system moving onstward. over t he  lower Lake 
Region toward the  middle and north A t l a n t i c  s t a t e s .  
warm f ront  r a ins  advance rupid ly  northitarid. 
s ions ,  however, t h i s  nondition does n o t  produce rainr’nll with any 
degree of cer ta in ty .  
l i g h t ,  scatkcred and flashy, and %he chances o f  forecas t ing  it in 
t h e  r i g h t  p lace  and 8% the  r i g h t  t ime zrm remote. This f r o n t  i s  
being returned by .Iiodified, 3.nd t o  some extent s t ab i l i zed ,  p o l a r  

In such cases 
O;? most <other occa- 

- -- 
Precipitn’t”iScn, ‘if anyb’ wil.1 be generally 



2. Winter Highs 

Forecast ing i n  o'onnecti 

t r o  c t ab le .  as 

blemished f lock.  
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a. Alaska and Western Canada High 

The s t rong CP high whioh s t r i n g s  down from Alaska and western 
Canada i s  a trouble-maker, It seems t o  p ivot  i n  western Canada w h i l e  
sendinp, a stream of  cold a i r  south and southemt  over t h e  country, 
attend.ed by very l o w  temperature, which fans o u t  somewhat as i t 5  f o r -  
ward isobars  reach i n t o  the  South. They l o o k  l i k e  cold waves with 
a vengeance, but  very f requent ly  it w i l l  be noted t h a t  winds a l o f t  
ova- the  south a r e  from west o r  even soutllwest, and. -the forward co l  
winds of t he  hiyh a r e  shallow. 
southern elongation of t he  hi.h begins t o  swing eastward, perhaps 
from t h e  southern P la ins  o r  lovier b!ississipDi 'Vrlley. When these  
conditions a r e  noted., a r a i n  a rea  develops over the  south well  up 
aga ins t  t h e  high, and i ts!  southern extension i s  svJLmy; r ap id ly  eas t -  
ward, wi th  t h e  r a i n  following as r a p i d l y ,  This i s  a case of over- ' 

running Warm and r e l a t i v e  m o i s t  a i r  above t h e  shallow surface cold, 
A shallow wave may develop but t h i s  does  not alwars occur. 
r a i n s  move r a p i d l y  eastward and the  cold w e d p  ahead of it. What 
appeared t o  be 8 change t o  colder f inds  temporatures unchanged o r  
r i s i n g  i n  18-24 h r s ,  ovor t h e  southeast. When the  r a i n  a rec ,  o r  wave 
dis turbance if it develops, reaches t h o  Southeastern S'tates, the  
pareint high s-kill over the  northwest sands another r ao id ly  moving 
impulse of . co ld  a i r  down t he  p l a ins  and Mississ ipni  Valley bchind. t he  
wave. This t ime the  cold will corne through i f  t h e  s t rong wostcr ly  
winds a l o f t  do not p e r s i s t .  If thoy  do p o r s i s t ,  we have a r c p c t i t i o n  
of t he  f i r s t  movemorit and the  proccss w i l l  continuo u n t i l  t h e  cold 
hiqh ovor t h e  northytost f i n a l l y  comos through. Thc r m i d l y  Lnoving 
p r e c i p i t a t i o n  a rcas ,  and tho  r a p i d l y  f luc tua t ing  f a l l s  and r i s c s  i n  
tcmpcrature, while a sevcrc cold W ~ V O  continuos t o  t h r m t r n ,  causcs 
many gray h a i r s  f o r  t he  forocas tc re  

The i n i t i a l  movement i s  the  more f requent ly  experienced, t h a t  i s ,  a 
rap id  swing eastward of t h e  f i r s t  hich imnpulse followod quickly by 
ra in .  Then another r ap id ly  moving Cold impulse VdliCh usua l ly  comes 
through with a cold Vjave. 
properly,  but when t h e  process i s  repeated several  t imes,  it becomes 
one o f  t h e  most disconcert ing of all. winter coqditions. 

- .----̂ w.--- 

Then it will be noted t h a t  tlie 

The 

This movement is d i f f i c u l t  t o  fo recas t  

b. Arct ic  Highs f rom Central Canada 

This i s  the  quick cold wave high t h a t  has a. hab i t  of catching 

_.. --_-.- ------ I- I.."- - - - .- 
fo recas t e r s  napping. I t ' s  a f a s t  mover and pleti ty cold on a r r i v a l .  
The usual s e t t i n g  f o r  such a high ail1 be a s t rong Great Basin high 
which has oe r s i s t ed  f o r  some time and sen t  GP a i r  under relnkive 
high pressure eastward sild souther.stimrd over t he  centrnl  and southern 
p l a ins ,  t he  lower IvIississippi Valley al?d Gulf s t a t e s  ' to  t h e  south 
At lan t ic ,  
region and moderate surface loivs L i l l  move sovthcastward in to  the  
Lake region and occlude, 
l a t i o n  bui lds  up and vinds a re  s t r o p F  f rom tlie north and northwest, 
Then the  high appears over cen t r a l  Cnnada R S  t h e  a r c t i c  a i r  i s  drewn 
down f r o m  w e s t  of Hudson Ray, by way o f  Elanitobn, showing a sharp 
r i s e  i n  pressure and. very low temperatures. 

A vigorous upper l eve l  cyclone w i l l  clovelor i n  the  Lake 

In  the  meantime the  deep cyclonic circu- 

It i s  usua l ly  preceded 
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by 5: moderate fp.11 i n  pressure . '  The Great Rasin high h s s  becun t o  
weaken. 
w i t l i  t he  meed and d i r ec t ion  of the  T%radieiit winds aiid ;#sill dr ive  
e x + r ~ j . ~ h i n y  Sefcre it 
a r e  40 t.0 50 :n.p.h. from t h e  no r th  and nt?rthwr,'st. A l i t t l e  T l & i a  
mi l t ia l ice . t ion  by 24 hours  w i l l  i nd ica t e  where t h e  a r c t i c  f r o n t  (a l?d. 
tlie cold wav,e) w i l l  be tomorrov;  inoriiing! It .rill s h o ~  8 l0CO t o  
2000 s k l e  novsn.ent on mnny ocwsiozis, sild t h n t  br ings it i n t o  th5  
southons'c. I have o'bseuved t h i s  f ron t  i n  Visceiisin wnd northcrn 
Iowa, and 24 hours l a t e r  it WIF nver no r  k e r n  Floridr. .. 

It i s  now time t o  v m h  up and ~;iove!-' The a r c t i c  f r o n t  mgves 

It w i l l  frequent1.p Ise note6 t h a t  t!iese wi l ids  

It shouTd be reinekered t h a t  t h i s  i s  a r c t i c  . E i r ,  and thcrc:foro much 
colder  than tlie po lar  p . i F  %hat my a l r e r . 6 y  Iiave temgcretures below 
normal. I t s  south-xwd adw.nce vi11 he indicptcd,  t o  some ek:;:trjnt zt 
l e a s t ,  by the  upner vintls. It sail1 br;gin t o  s i n n ~  czstvu'arci.v:herc tho 
high l e v e l  winds around the  ciecp -~jx~~:r 1sw1 cycloiir bocorne vzst:;rly. 
E u t  t h e  fp.ct t h a t  t h i s  cyclone may bt, displaced castvard should ba 
taken  i n t o  account. Tliis castvarcl. ~ i . s~1?c : ,G 'X  !nay =go t h c  winds 
f r n m  west t o  n o r t h e r l y  a s  t h e  systcn advances, and thus kr ing  the co ld  
fe . r thcr  sou th .  

--I- - 
: 

-- 
Iw 

It  w i l l  see,n that  i n  these  cases t h e  fn reces t e r  w i l l  hflve t o  c'relay e. 
colder forecss-i; lxhile t he  cold a i r  crosses the .nounta ins  t c r  t ,he north . 

and 

d.  

a i r  
but 

r e t u r r s  dow~i t he  e a s t e r n  slope.  

Highs f r o m  Eud.son Ezy Fegioii o r  E a s t o m  C?.m.de. 

These hip-hs must  be wetched. f o r  t h e  same tendency t o  send co ld  
d o - m  the  At l an t i c  p l e i n .  Their nornal: movement is southmstmrd. ,  
t h e  cold a i r  has R disconcert ing h a b i t  o f  extcnc!iq m u c h  fal-thcr 

---_ _- -_I_ ---_ ----. -.I--I .--.- 
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south i n  tha  At l an t i c  p l a i n  a rea  than might be expected. The fore-  
cas te r  should be a l e r t  t o  t h i s  c h a r a c t e r i s t i c ,  o r  he w i l l  pot forec  
cas t  colder far enough south. 
quent ly  reaoli southward $ t o  Savannah, 1Jacon and Jacksonvil! e but 
w i l l  not  reach f u r t h e r  unlesq the  temperature i s  much e.bove noEnal 
m l x d a  when 'some cooling toward normal may occur. 

When southward movement ceases., the  f r o n t  &frequent  begins re turn-  
ing as a warm f r o n t ,  I t  w i l l  usua l ly  be extending 013 s@wkpB;$h 
t o  northytest tilrough Georgia but sometime,s may Cross  e::treme ('lor ida 
i n t o  southern A1abami.r Some r e i n  may o r  may not  a t tend the'sout2ic 
ward movement of t h e  co ld  fron-t, but qu i te  f rcvuunt ly  rains of t h e  
warm f r o n t  tyns  w i l l  anyear and advmoa back northvard ahead of it. 

The "IVortheaster" c o l d  changes f r  

4 

e. Highs f r o m  the  Vest  o r  Southwest - ----.-.-.---.--.-̂ --- 
Colder changes f r o m  these  d i rc  c t ions arc usually moderate but 

m y  give f ' r e e z j q  o r  lower. Thay p n e r n l l y  move r an id ly  over t h e  
area without undue complicntions. If' thoy follow R Gulf low 01' a 
South At l an t i c  secondary, t h e  colder cbanp;o may be connlicoitcd. i n  
North Carolina by cold,  a i r  rcminin:: c ,os t  of t h e  nountains as de- 
scribed above f o r  South. A t l an t i c  secondm-ias * 

f'. FIigli Pressure Plonc. the  At l an t i c  P l a i n  

The high t h a t  s m d s  a vigorous tongue dolm the Atlant ic  p l a in  i s  

.-_p--_L.-..-.- 

very po r s i s tun t  a t  times. 
ea r ly  wintar vrhile t he  At l an t i c  i s  s t i l l  warmer than  it J r i m e T a t e r  
i n  v:inTer, It may have l o w  pressure over t h e  P t l a n t i c  as i t s  counter- 
p a r t ,  and remain i n  place f o r  days, aided by the  tendency for cold 
a i r  t o  1inp;er e a s t  of the  mountains u n t i l  it i s  scoured o u t  by south 
and southwest v:inc!s, I n  December it l i p s  been note6 t o  .pers i s t  f o r  a 
Week o r  t e n  days, when no well dovaloped diskurbance moved in  f r o m  
the  west o r  southvest t o  di ,sturb it. A f l o v  of 7,es t  o r  s o u t l i ~ ~ e s t  * 

winds a l o f t  w i l l  no t  d i s t u r b  it much s ince  thky p r e  forced t o  r i s e  
over t r m T u n t a i n s  rnnd pass on over t l i e 4 h i n  c o l d  l ~ y e r .  
d r i z z l e ,  fop ,  and 1iph.t r a ins ,  i i i l l  p e r s i s t  while such tvarrn overflow 
continues wi'thout much teqyerature  chanp .  
running vind , of course f n i r  weather preve.ils. 

This i s  most l i k c l y  t o  occllr 911 fn11 or 
-.I--- _- I._- 

Cold 

If there  i s  no over- 

B e  Summer 

In 'sumner Georgia and the Carolinas have fern pronounced a i r  mass 
changes but weak f r o n t a l  systems a r e  not UncomTnon' and occasional ly  
one of su f f i c i en t  s t rength  t o  change %lie greva i l ing  t r o p i c a l  condi- 
t i o n s  m i l l  move throuph. The r n i n f e l l ,  therefore ,  i s  p n r t l y  t r o p i -  
cal! and p a r t l y  f r o n t a l  showers, but there  i s  l e s s  r e p u l a r i t y  of  
Occurrence than i n  Flor ida,  Soqthern GQorgia sheres i.,ith F l o r i d a  
i n  t h e  prevnlenoe bf tropi,cal  sho:imr onnfiitions, but i n  tho reme'inder 
O S  t h e  area t h o  pure ly  troni.cn1 concli'ciol;s c~ccreP.sc 1 i t h  distEnce 
from t h e  t rop ic s .  
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i c  hiph pressure area with i t s  var iable  
mos t  dominelzt fac tor .  If it i 

winds from southe 
eneral due t g  upslope mov0- 

t h  and southwesterly winds 
ountains and Georgia f o r  

wers are  more cert'ai 

sevjhere hovrn-slqe winds T r i l l  not  favor imny showers. la ill- 
l i t t l e  gradient and l i g h t  wind 

If a aeak, i n d i s t i n c t  
the  conditions a r e  Very 

Sumtner Rains 

"Treacher oua \Troughs't 

' already been made t h a t  t h e  stronger troughs a r e  d i s -  
producers. I c a l l  them "treacherous troughs", The 

lack of  strong convor@ence a t  the f r o n t ,  tho strongor gradient winds9 
foehn subsidence, and divorgmce,, a r e  soma of the dauses of scanty 
and scattered r a i n f a l l  associated with thenr. Yihatovor the  
many of t;hese skronger low troughs in s u b o r  have less slno 
m o s t  any other type of pressurg distributi 'on found i n  the area,  The 

al.tendcnuy of tho forccaster i s  t o  expect general showers i n  
d trough, but when the  condition 'has p@ssod ho w i l l  f i n d  t h a t  
of the cases \vi-11 not give more than 2k$--and mny t h e s  atten 

less-- i n  area covered by rainfo.11. 
i s  i n  pos'ition t o  give a decidod north-south or ien ta t ion  of isobars 
on the eastern side of the  trough, caution should be exercised in  
forecasting showers 

Unless tho high i n  the  Aklantia 

. b. Showers from the Northeast 
, -  

The foehn developed l o w  bubble t h a t  occadionally forms i n  the  
Piedmont area and nove8 sout-hrd by the  upper Iyinds has been 
mentioned sev.erq1 times before as  a thundershower producer, 
s ta ted  tha t  t h e  Sowth Carolina Piedmont region was a favored area f o r  
such development, but t h i s  i,s not the only krea east  of, t h e  mountains 
where these developments a r e  noted, 
over Naryland and Virginia,  or even fa r ther  north: Namias has t r i e d '  
t o  ihOTr*! by isentropic  analysis  that the tihole Ifiovement &y at tend a 
moist tongue c i rcu la t ing  around an anticyclonic dome i n  $he Ohio  Valley, 
bringing moisture f r o m  the  Lakes region around and do\$x the  Aklantio 
P l a i n ' a t  the isentropic  level .  
may occur, it must be roalized tfiat more moisture i s  l i k e l y  t o  be 
p r e s m n i t i a l l y  i n  the  Atlant ic  ple.in than i n  a tongue crossing tho  
mountains and minging south. 
f i c i e n t  moisture preseht. 
cooler, steepen t h e  lapse r a t e  over the  super-heated n o i  
surface layers eas t  of the  mountains R SOmB ;no 
higher levels.  A t  any r a t e ,  t h i s  i s  a 
they w i l l  progress f rom the northeast C?om the At lan t ic  p i  
then may continue west-southwest and w e s t h r d  over t h e  Gulf States, 

.3- 

It w&s 

They'may be gbserved t o  or iginate  

Vhile such a t ransport  of moisi;ure - 
I n  other words, there  is usual ly  suf- 

The returning winds a l o f t ,  being 

good shoyver typ 
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The f o r e c a s t e r  should vx.tch f o r  t h e  super-heated bubkle anyvhere from 
Maryland t o  Georqia, 
isotherm of e i g h t y  degrees o r  higher .  
t h e  proper c i r c u l a t i o n ,  thundershowers T r i l l  f o r m  and advance south ’ 

and sovtliwest, 
su re  from t h e  S t .  Lawrence Val ley nrea devolops sou thmrd  over t h e  
no r th  and middle AtlRntic  St8.tes 

In  summcr it vi11 u s u a l l y  shov an  8 : 3 0  a.m, 
Then i f  t h e  upiser IJinds shorn 

This movement w i l l  a l s o  r e s u l t  vrhere a r i s e  i n  pres-  

These showers show decided evidence of t h e m a 1  overturning a n d  a r e  
n o t  dependent on convective a c t i o n  f r o m  su r f sce  hea t ing  i n  t h e  day- 
time. Another charac te r -  
i s t i c  i s  t1ia-t t h e y  cease wi th  the  r e s t o r a t i o n  of thcrinal ccui l ibr ium. 
This occurs wi th  t h x d e r s t o r m  a c t i o n ,  s o  t l int  t h e  shoilrers do not  
continue f o r  a lonp: per iod  o f - t ime ,  but r a t h e r  t h c y  oqual ize  t h e  
i n s t n b i l i t y  and end i n  a givcn lcJcnlit ; i ,  pass ing  on soQthyz.i.:estv,ard. 
Usual ly  one 12-hour per iod i n  a c i v w  l o c a l i t y  w i l l  wi tness  t h e i r  
beginning and ending. 
u s u a l l y  present .  
charac te r  and not  of t h e  l i ne - squa l l  t ;Te,  bu t  r a t h o r  a numerous 
s e r i e s  o f  ind iv idua l  l o c o 1  s to rms .  

They i t i l l  occur a t  n igh t  as r!rt:11 as c!a:l. 

-- 

Severe t u r b u l e i c e  and e l e c t r i c a l  a c t i v i t y  a r e  
Some have h a i l .  They a r e  n e a r l y  alLnys l o c a l  i n  

c. South Carolina Shcs.rers -- 
I n  d iscuss ing  Summer shovers i n  these  s t c t e s ,  a t t e n t i o n  i s  d i -  

r ec t ed  t o  a p c c u l i n r i t y  f r cquon t ly  noted i n  South Carolina.  I t  i s  
a l a c k  o f  shoircrs f o r  which no adequate explanation i s  ava i l ab le .  
I t  i s  f r a q u e n t l y  -noted under t h e  t r o p i c a l  shoTxcrs t;rTc, i e c , whcn 
mist t r o p i c a l  a i r  i s  flo\vinc f r o m  the  routh o r  ~outh.~u’ost, and shovrors 
a r e  numurous i n  ~ ~ o r ~ i a  and a good nor t ion  o f  North Carolinn, but 
none o r  very  fcij fire noted i n  South CaFolina. R shover f o w c a s t  w i l l  
qive good v e r i f i c a t i o n ,  cxccot i n  South Cnrolina and pcrhniT$ the  
coas t a l  a r ea  of I\jort]i Carolina.  This  condi t ion may have topography 
a:: i t s  .?lain cause,  f o r  such flov; of eir n i l 1  be s l i p h t l y  donn-slope 
a s  it tends  t o  bend more tovnrd t h e  nor thens t .  At any r c t e ,  t he  
f o r e c a s t e r  l - r i l l  soon l ea rn  t o  be more caut ious ir, nnking shover fore- 
Casts under t h i s  setup f o r  South Carolina than  f o r  o’blier. s ec t ions  i n  
summer, 1% should be ?oinked o u t ,  hoT,?ever, t h a t  t h i s  sk ipr ing  o f  
South Carolina does not  ali.oys occur,  arid it caimo-t be s e t  do1:n as  ct 

r u l e  t o  fo l low XFIi assurnmce. 
c i e n t  e f f e c t  t o  cause many f a i l u r e s  o f  sho1;er f o r e c a s t s .  ; 

-- 

--.---I -p 1% 1 s  merely R. tendency i i i t h  s u f f i -  

2. Summer Tempernture Changes 
I 

In COmnOn i r i th  all southern s t a t e s ,  t h i s  a rea  h n s  very few p . i r -  
mass temperature ohanges i n  summer tl1R-k C2n be fOl’eCaSJGQ 
feu  changes except those  cacsed by showers. Thio does not  mean t h a t  
per iods  of lieat, follbwed b y  per iods o f  moderate kew?er.ntures aye n o t  
exneriencod. The h w t  bu i lds  up s lov, l ! / -  uncier the cumulative e f f e c t  
o f  foehn a c t i o n  and i n s o l a t i o n  i n  the  nbscnce of shovers.. Then t h e  
hea t  wayre i s  brolcen by t h e  rcapi7csrancc o f  slio?r\crs. 11” showers break 
out  g e n e r a l l y  on t h e  smie d a y ,  t e m e r  a t u r e s  w i l l  be modified genern l ly  
a t  t h e  same time, but t h e  more U C L ‘ P ~  occurrence i s  f o r  t h e  hettt t o  be 
broken over a per iod  o f  s e v e r a l  c ? ~ y s  by s c a t t e r e d  tlzundershovcrs. I t  
i s  w e l l  t o  note  t1id-t teniperatxres a r e  chanced by t h e  showers, r ega rd le s s  

13 f a c t ,  

I.. - _I__- 
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of t h e  passage of f r o n t s ,  and showeqs may attend f ror ts  o r  other- 
wise, 
and t h i s  .element m.y be l e f t  a l o r k  f o r  the  s m e r  t o  be cared f o r  by 
thadershower +erif  i ca t ion  rules .  

periods of unusually\high temperature should, be forecast  a s  "con- 
tinued warm" o r  "continued ho t " ,  , u n t i l  showers a r e  exrmcted.. Then 
a forecast  of "continued warm except ahere modified by l o c a l  shoverIs" 
i s  a good one, ' 

A s  a genera3 ru le ,  temperature furecasts  w i l l .  not bo needed 

' I  

1. Prevailing Weather 
7 - .  

A11 forec;asters who have )followed the weather f o r  a number of 
years w i l l  be impressed with the tendency f o r  given types of wecther 
s i tua t ions  t o  pers i s t .  A drought o r  a ra iny s p e l l ,  f o r  example. 
The developmen-rtEin types of dis turbamas , the chain-like 
movements of certe,in s i tuat ions which p e r s i s t  f o r  several weeks .or 
even months and give a prevail ing t y p  of weather, o r  a frsquont re- 
currence of t h e  same kind o f  changc, 
weather type should be constantly kept i n  mind. 
t r u e  t h a t  "prevai1,inK weather" has i t s  l imi tk t ions ,  e l s o  a type 
would perpetuate i t s e l f  indefini te ly ,  
vai l ing,  it should be playod t o  continue u n t i l  thcro aro 
dences of i t s  brcaki-ng up; or changing t o  somo othor typ 
conditions prevai l ,  disturbances or f ronts  t h a t  o r d i n a r i l y  would pro- 
dum r a i n ,  w i l l  pass with l i t t l e  o r  nonc, 
it w i l l  be npted t h a t  rains w i l l  occur with t h e  s l i g h t e s t  p-ovocationj 
s t c .  Sn the  southeastern s t a t e s  t h i s  .L;cndencyto pirs is tonoo of 
"prevailing weather" , i f  judiciously used, can save t h c  forocastor 
mny losses. 
where thi's tmdency can be used more succossfully by tho foreonstor 
i n  a l l  seasons than ovcr t h o  soukh-ern s ta tes ,  

2, Tropical Disturbances ' 

This persistence 
It i s  

But when a given type i s  pro- 

I f  wbt weather p romi l s ,  

I doubt i f  thoro i s  any sect ion tacit o f  the  Rockies 

These s t a t e s  a r e  v is i ted  by t r o p i c a l  di'sturbnncds occasionally 
in s m e r  and f a l l ,  
hurrica.ne force mcve inland from the  Atlant ic ,  but the  iqorth Carolina 
cape section i s  frequently affected by qtorw'-mpvPn 
south Atlantic.  
and m r t h e a s t  i n  the v i c i n i t y  of l a t i t u d e  ZOO. 
i s  'over the  Atlant ic ,  the decided tendency i s  f o r  the ao'rthoastward 
curvature t o  keep it offshore. 
02 the Atl.antic h i@,  ] o r  t o  t h e  movement o f  a f r e s h  'continental  high 
i n t o  t h e  Atlant ic  on top of a t r o p i c a l  storm, it does n s t  recurvar 
but is driven inland. 
A few w i l l .  be drivkn on northwest into the mountains ahd broken up. 
Others w i l l  pnss  Over these s t c t e s ,  kreat ly  weakened, a f t e r  inoving 
inland from the  Gulf of Mexico, a-itended by heavy rainfal ' l  and s t rong 
winds t o  gale but not hurricane force. 

It is onl;r a t  r a r e  in te rva ls  t h a t  a to rms  of 

f rom t h e  
l%"ost t rop ica l  storms recurve and s t a r t  movizza nor th  

If t h e  d.istuibance 

Eowevcr, a t  times due t o  t h e  pos i t ion  

Many more w i l l  s k i r t  the  North Carolina capes, 
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For storms swinging up off the  coast, storm warnings may be needed, 
b u t ,  unless the  center i s  t o  mom inland or very near t h e  copst, 
hurricane warnings will not be necessary since the  stronger winds 
w i l l  be near and e a s t  of t he  center. If t h e  hurricane center moves 
inland yfe have hurricane winds on the coast near and t o  t h e  ri$t 
of t h e  cen.ter, and they  w i l l  extend inland fo r  50-75 miles before 
being reduced t o  gales. I f  a s t o r m  moves on northwest i n to  the  
mountains it v v i l l  be lflrgel$ d iss ipa ted  and slowed down o r  s t a l l e d .  
The orosraqhic l i f t i n g ,  p lus  t he  s t a l l i n g  and s low d iss ignt ion ,  
causes t o r r e n t i a l  r a i n f a l l  i n  t he  mc~u.ntain region. These ra ins  may 
be lnore destructive than the hurricane ninds in  coastal. areas., and 
should be forecas t  as a saeci'al Varninr;, If the  center moves up 
off the  coast o r  Over the  consta.1 pll l ln,  the rainf:ill w i l l  be con- --v 
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111. AUXILIARY C W T S  

ency i n  recent  years t o  assume t h a t ,  wihh 
e charac te r i s t ics  and ch ges on the'A- 

t h e r e  was no r e a l  need f o r  fur ther  pressure hange charting 
ion of the smatter i s  br ing abou$ some 

of ,hear t ,  and it i s  believed ,that w e  are  reali7,ing more and 
n the recent past  (3+1ours), while 

n t  i n  themselves t o  bring out t h e  , f u l l  
e change patterns.  We continue t o  find 
r t a n t  forecasting a i d e l n o t  r e i d i l y  men 

i n  the i sa l lobar ic  pat terh of 34iourly 'changes ; I n  f a c t ,  when deal- 
ing with t r o p i c a l  weather, we' am finding t h a t  24-hour change char*'c 
i s  more s ignif icant  than e i ther  of t h e  shorter  riod.'changes. / SlnCe 
we a r e  s t i l l  doing most Of  our forecasting on t h e  bas i s  of t h e  move- 
ment of pressure systems, we should look t o  any and a l l  changes which 
may have p o s s i b i l i t i e s  of prognostic value, 

The 12-hour Chart - 
The 12-hour chart  i s J t h e  oldest  of tlie pressure change char t s .  

It was found helpful  when the Victori& conceptE were i n  vogue, and 
like many other o l d  Victorian v i r t u e s ,  it stands the t e s t  of time. 
Forecasters w i l l  do well t o  keep it close a t  hand and ponde 
significance,  Each forecaster will come t o  recognize cer ta  
changes a s  s ignif icant  of coning weather i n  h i s  d i s t r i c t , '  They 
would not mean the same i n  another section of t h e  country, m d  a 
forecaster  i n  another d i s t r i c t  might hPve R di f fe ren t  i n t e r p r e t a t i o n  
altogether General rules can b'e .giv n i n  Some cases, and f o r  these  
the  rePder i s  keferred t o  thoge given by PJowik and Weightman i n  
Supplement No, 1, M*W.R. They are  st 11 good, along with the other 
empirical rules Pound therein.  Showalter h.os mentioned t h e  s i g n i f i -  
cance of t h e  12-hour change i n  r e l a t i o n  t o  cyclonic troughs i n  the 
upper a i r  (10,000 Ft.) ekc. (unpublished M.Ms),  , 

Reference has been made previously of some s igni f icant  12-hour 
changes f o r  the Atlanta. ahd Miami Dis t r ic t s .  The f a l l  of 3 mbs. or 
more on the  west Gulf coast  i n  winter ~n the  8:30 a,m,.. chart  brings 
r a i n  t o  Georgia i n  24-hours if it is a, f a l l  t h a t  i s  develoning 
t h a t  area --' as distinguished from a f a l l  tha t  has been push& 80 
ward with a f i l l i n g  tendency over Texas. 
cat ion of a southern secondary, e tc .  
it i s  especial ly  dependeble. 
the  normal tendency under s tab le  conditions i s  f o r  t h e  pressme t o  
show s l i g h t  12-hour and 3-hour r i s e s  on the a,m, char t ,  
though small, anywhsre i n  t h i s  area. a re  s iknif icunt  for 
ment. 
these fa l l s  may be t h e  only  intimation of developmant, 
s t a b i l i t y  cond5tions t h a t  W i l l  give quick rain.  The r 
move i n  t h e  d i rec t ion  and with the approxi 

----..-.A, 

It may be t h e  f i r s t  i n  
This i s  repcated here because 

Over the South f rom Texas eastward 

F a l l s ,  even ----- 
Due t o  m?id develOPlnent and movement from the  

of t h e  upper 
inds (5,000 t o  8,000 f t ,  usually).  
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The tendency of t h e  inexperienced f o r e c a s t e r  i s  t o  de l ay  r n i n  

f o r e c a s t s  u n t i l  more t ang ib le  evidence has developed. This r u l e  is 
emphasized f o r  t h i s  reason;  i f  you w a i t  fo r  t h e  a c t u a l  formation of  
a d is turbance ,  rain may cover much o f  t h e  d i s t r i c t  without  being. 
f o r e c a s t .  
i n  more nor thern  l o c a l i t i e s ,  
on t h e  12-hour cha r t .  

Small  f a l l s  a r e  much more s i g n i f i c a n t  i n  t h e  south than 
These smdler  falls may appear o n l y  

The moderate fall followed by a r i s e  t h a t  moves eastward across  
south  Texgs i n t o  the  Culf and i s  l o s t  SO f a r  2s land s t a t i o n s  are 
concerned i s  i.tpporta:;t. Remember t h a t  n ine  t imes oijt o f  t e n  t h e y  
a r e  not  dead, -- meraly l o s t .  
long it w i l l  take t h e  f ~ l l  t o  show up with r n i n  on t h e  East Gulf 
coas t  -- and where. 

- 6  I_ --- - - - -- 
Studp the  upper winds and figure how 

The inc reas ing  storms from t h e  Gulf region have sha rp ly  con- 
cent ra ted  nressure  falls s 
ahead, both 12-hour and 3-hour. 

~n>nt o r  on ly  a Fhort f i i s tence  

If t h e  f a l l  extends -_L- f a r  out :head without a h i g h l y  concentrated -- 
c e n t r a l  f a l l  area. t h e  low i s  not  :Likely t o  increase  much. It may 
e longate  eastward7gnd form a l o w  i n  t h e  A t l a n t i c  coas t a l  a rea ,  while  
t h e  o r i g i n a l  low gradua l ly  f i l l s .  

Fjave .f"ormLtions on a s t a l l e d  f r o n t  $0 not  show pressure  f a l l s  of 
After  consequence u n t i l  Tohe wave i s  we l l  i n t o  t h e  .form?tion process.  

t h e  wave forpls, i t s  s t r a n g t h  2nd c'irecti.oii o f  movement w i l l  be 
ind ica t ed  t o  sorI:e ex ten t  by t h e  a r e a  of  f a l l i n g  pressure  end %he 
amount o f  f a l l .  

For lows moving eastward from t h e  p l ? i n s  t h e  extension Of r a i n  
southward i s  of ten ind ica t ed  by u eeconriczry f o l l  a r ea  somewhere 
sou theas t  o r  sGuth a€ t h e  main fall. If t h e  f s l l  tzipers off south- 
ward without  a secondary area ,  it i s  good ind ie - t ion  t h a t  l i t t l e  
e c t i o n  will a t t e n d  t h e  southern  po r t ion  of tlzc low, and much Df t h e  
d i s t r i c t  may not have rPin.  A secondary f a l l  m ~ y  i n 3 i c z t e  southern 
secondary formation. I 

The f i r s t  indicat , ion of occlusion mcl slow movement may be 
indicated b y  falls extending nor th  - t o  west LI of  t h e  low <en te r  i n  t h e  
Gulf E ta t e s .  
mean a movement +ow;-zd t h e  north or  no r thes s t .  This mPy be he lp fu l  
in decid ing  when the low w i l l  b e t i n  t o  move and the  d i r e c t i o n  it 
W i l l  fozlow 3 f t e r  being s t a l l e d  over t h e  West Gulf S t a t e s .  

P f P l l  of decided na ture  - nor th  of a low w i l l  u s u a l l y  

! 

A good lZ-hour r i s e  oJer 'Texcls 2nd t h e  Rj.0 Grade Valley i n d i c a t e s  
a rzipid,movement of the 1~ ahead of it ,  with rn r id  c l e a r i n g  and co lder  
3s soon as t h e  ceii ter of distlu-bnnce pnssos. 
noted t h e  movement w i l l  he much slower. 

- 
U n t i l  such a r i s e  i s  

A m k moderate r i s e  i n  t h o  soutlit..:st,ern s t a t e s  ahead of  a di.sturbarice 
means t h e  A t l a n t i c  high i s  s t rengthening  and slow movement may be 
expected, o r  e l se  t h e  low w i l l  be shuntei; off northeagtwmd, 
should be exercised in fo recas t ing  ra in  i n  such cclses, 

Care 
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t h e  normal. blhen these  a r e  lackif ig ,  temoeraturec tend t o  remain near  
t h e  normal value.  If temperatures a r e  near normal t h e y  w i l l  po t  
change much unless  forced t o  do so .  If they  have been forced t o  
wide d e m r t u r e s ,  t h e  tendency i s  t o  r e t u r n  toward.norma1 j u s t  as 
soon as t h e  fo rce  i s  relaxed.  
t h e  f o r e c a s t e r  w i l l  p r o f i t  by keepiiig them i n  mind. 
c h a r t  i s  of gre7,t a s s i s t a n c e  i n  t h i s ,  

- 
----I-- 

These a r e  f a c t s  evident  t o  a l l ,  b u t  
The temperature 

I n  fo recas t ing  t h e  amount of temperature f?ll and t h e  expected 
minime i n  a cold wave moving down from the  northwest ,  f o r  example, 
we my note  t h z t  tklmperatures have been forced 30 degrees  below normal 
over t he  r i d d l e  west. ' If t h e  cold ~ O V C S  on without  undue modif icat ion 
through t h e  southeas t ,  we would expect  it t o  b r ina  somewhpt s i m i l a r  
depa r tu re s .  
depar ture  would g ive  readincs  of -20'. but i n  i lorth Carol ina t h e  
normal w i l l  be around 40' and we would the re fo re  expect  minima of 
around 10' t o  15'. Of course,  some allowance must he made f o r  t h e  
f a c t  t h ? t  t h e  f? . r ther  southward. from t h e  cen te r  o f  t he  cont inent ,  t h e  
sfiialler will be t h e  changes, u n t i l  i n  t he  Gulf and Florida. t h e  cold 
m2y t a p e r  o f f  t o  much smaller  depa r tu re s ,  A t  l e a s t ,  t h e  f o r e c a s t e r  
will r ea l i ze  t h a t  tkle depar ture  w i l l  seldom be l a r g e r  as t h e  wave 
comes south,  mcl most of t h e  t h e  arouhd th t?same o r  smalJ.er. 
have found t h s s e  dep?r tures  of g r e a t  a s s i s t a n c e  in i n d i c a t i n g  expected 
minima for var ious  por t ions  o f  t h e  d i s t r i c t .  
WPVQS, rr=lintenFnco of t h e  departure  r e l a t i o n  i's pa r t i . cu l a r ly  dependable 

A colder  change moving i n t o  an a r c a  where*temperatures are Flresdy  

8 The normal over Iqissouri  n igh t  be 10 , and a -30' . 

1 

I n  t h e  s t ronge r  cold 

c 

below norma.1 Ifiiould no t  be expected t o  ceuse thc: sane degre~!  of  chnngc 
t h a t  it would if tcnpe ra tu res  were higher .  
depar ture  r e l i l t i onsh ip  tends  t o  be m$.intained. Converse1y, warm a i r  
moving i n t o  nri a r ea  where low departure p reva i l s  vi11 r e s u l t  i n  much 
g r e ? t e r  r i s e s  i n  t h A  area ,  buk i f  it moves i n t o  an ,Ire? P l reedy  above 
normal, l i t t , l e *  dipnnge woixlc! b a  expected. 

how i n  usc were computed from urban ohscrv$tions.  Since observotions 
a r e  now rnFC1c mostly a t  suburbon a i r p o r t s ,  t h c r e  is need f o r  up-to- 
d e t e  observation-hour normals based on rcr.din&s from the  ncw loca t ions  

- Here again t h e  normal 

Svhile on t h e  s i ib j sc t  i t  should be romembcreh t h a t  norms1 values  

C .  Winds / / l o f t  Ch-irts - 
n ihc  winds a l o f t  h,avc bcen re fer red  tb so of ten  i n  these  no tz s ,  

Next t o  t h e  t h 2 t  it would seen; umecessPry  t o  add Sur thor  commcnt. 
su r f ace  A-chnrts, I f ind  lilcrc useful  rid usable  f o r e c a s t  ho lp  i n  t h e  
winds a l o f t  thFn i n  pny other, 
c?t 5, 10 p n d  20 thousand feet  elovm3ons Z r G  cntercd from t h e  rndio-  
sonde observot ions 2nd i sobprs  drcwn. It w i l l  be noted,  however, t h +  
c . ' rcful ly  drexn wind-strcpm l i n c s  from t h c  gPndicJnt l ave1  upwgrd so 
nePr ly  conform t o  i soba r s  t h p t  F pood pressure  pr-ittL?rn i s  :irrived z t  
for ,711 l e v e l s .  
a l s o  be seen, The styenm l i n e s  show Soui-ce reg ions  of main cu r rcn t s  
and fol low them throuch. 
eddies  i n  t h e  upper c i r c u l n t i o n  ;md f r o n t s  c7ro ~novcd d o n g  by t h e  
w i l l d s  a t  t h e  g rad ien t  level behind them, 
t h e  Uses o f  t h c s c  ch , ? r t s r  

I n  preparing these  cha r t s  t hc  pressures 

Overrunning, converc,cnce, divergence, e t c . ,  c?.n 

SurfFc:: d i s t u r b m e a s  a re  c c r r i e d  qlong as 

Many and va r i ed  indced are 
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To determine +he d i r e c t i o n  ard sneecl a t  which a d is turbance  
w i l l  move i n  t h e  south t h e r e  i s  no method I kncw of more dependable 
than  t b e  upper winds, 
s i g n i f i c a n t  $ca r ry ing  cu r ren t  found? 
does .n'ot' employ any --.I_ p a r t i c u l a r  -- l e v e l ,  Sut  r a t h e r  t h e  l e v e l  'at which 
we g e t  -..- above t h e  surfTce cyclonic  c i r c u l a t i o n .  
found between 5,000 and 8,000 f t .  -- sorileti~nes higher  and ve ry  

Here we fine t h e  winds t h a t  w i l l  c a r r y  t h e  
whole d is turbande  along,  pass ing  r i g h t  along over i t  i n  t h e  upper 
l e v e l  wave flow. Where cold f r o n t  rxovernents a r e  concerned. t h e  
winds a t  'the g rad ien t  l e v e l  behind t h e  f r o n t  ( m d  t u  some e x t e n t  
t hose  ahead of i t> w i l l  g ive  v e r y  good r e s u l t s .  

The ques t ion  i s ,  a t  wcich l e v e l  1s t h e  
A r u l e  .I have used wi th  Success 

This  w i l l  llsually be 

a l l y  lower. 

D. I s en t rop ic  'Charts .- _I_.. -- 
These c h a r t s  have so far  proven somewhat d i sappoin t ing  i n  t h i s  

d i s t r i c t .  E s p e c i a l l y  so, s ince  t h e y  were h.?iled w i t h  such enthusiasm 
when f i r s t  brought i n t o  use. 
doubt a s  t o  t h e i r  r 
cese i n  f a l l ,  winte 
i n  genera l  w i t h  t h e  
a d d i t f o n a l  information.  . ?he stream-flow p a t t e r n s  are u s u a l l y  determined 
as wel l  o r  b e t t e r  f rom. the  upper air wind c h a r t s ,  
i s e n t r o p i c  a n a l y s i s  i n  f o r e c a s t i n k  have been d isappoin t ing  i n  about .  
the  same degree as h e l p f u l ,  and no s p e c i a l  r u l e s , o f  useee have been 

R f t e r  s e v e r a l  yea r s  WE a r e  s t i l l  i n  
e i n - f o r e c a s t i n g .  This i s  e s p e c i a l l y  t h e  

pxiwd,- when t h e  i s e n t r o p i c  tongues conform 
e p res su re  p e t t e r n s  and add l i t t l e ,  i f  any, 

Our e f f o r t s  t o  use 

I n  summer when rrokments a r e  more s lugg i sh  and su r face  pressure  
i s  f l a t  and i n d e f i n i t e ,  some h e l p  i n  f o r e c a s t i n g  showers i s  foulld i n  
t h e  i s e n t r o p i c  c h a r t s  and flow p a t t e r n s .  They show areas of grea te r  
moisture  and t h e  nearness' t o  s a t u r a t i o n .  Thi.s,may be shown to bet te r  
a,dvantage, however, by t h e  i n d i v i d u ~ l  retlicsondc, chgr t s .  
we have t h e  temperature l a p s e  r a t e  a s  v . 2 1 1  as amount and depth of 
moisture  throughout t h e  sodnding, and not merely a few hor i zon ta l  
s l i c e s  taken a t  some Sixed l e v e l s  which !nay or may no t  be S igni f icant .  

In these 


