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notes a-n rmouting, J:eksanvnlc Distrié’t708
{North Gﬁiﬁlina. sbuth Barollna, Georgia and Flerida)

(By Gredy Nerten, WBO, Jacksonville, Florida)

General weather and teaperature ferecasting in the Seuth

Atlantic States presents many preblems not rcgdily selved bdy

the velurineus writings of receat years by meteorolegists whe

have applied the gfontal analysis system, iseatrepic .nnlréla,

and various thobries end formulasef thermedynsmies, etc, 1n
an efforsd towagigor the rorcoaators preyers for detter inter-

pretatien end prngsnstie mnethods. After seme years, we find

it Just es ditticilt to ferecast a cold wave, a snow storm,

a hurricane, or sven local thandershowers as befere the

newer methods came inte use; In faoct, I believe the evidence

is unmistakable that we arc not doing as goed a Job all ealong

195

Vi
[942

the line. The preblem hes been confused by teoo many theeretiesl

considereétions. For this reason, the following is written
in an effert to get back to earth and set down a few practiecal
rules for foreca-ting in this distriot based on observed be-
havior of pressure patterny, with only descriptive reference
to air masses, fronts, ié;ntrophy, thermedynamics, ect,

In dealing with the Jacksonville District¢, it soon becemes
apparent that the wcather situatiens differ widely froem north
to seuth. There is no sharp line of demarcation, but generally

we will be compelled to think eof Flerida in a seperate cat-

\ agory from Georgia and the Carolinas flthsugh considersble

difference exist in various pertsions of Geerszia and the
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Carelinas,cnserthite south and west to ecast, we will net

attempl separate trecatment as between Shese states. Florida

will therefere be trected as one unit, while Geergia and the

Carslinas will constitute another, feor these purposes.
FLORIDA ’

FLORIDA weather must be divided inte twe classifications,
viz, summer and winter. The months of April in spring and
November in autumn will serve to divide the year roughly for
this purpese, altheugh seme variation will ecoure frem year
to yeer. April is the dry month of spring on the average,
while November is the dry menth e¢f autumn between the trepiocal

rains of summer and the eecondary rains of winter,

Ihe summer rains, largely in the ferm eof thundershewers,

with occasional and infrequent trepical storms, begin with
earnest in June, but mey range frem the middle of‘uny te
middle of June. Frem this time until the latter part of
October tropical conditions witheut any air aass temperature
changes (except at very infrequent intervals) prevail over
Flerida.

During this summer period daily local er scattered thundere
showers prevail with more or less regularity. Any given station
in Florida will average a shower on half the days, but there is
considerable irregularity in freauency and distributien of
showers, It is enly eccasionally that these showers cempletely

disappear frem all portiens of the state, but they will range



from general and heavy to widely scattered and light, with
noticeable periods extending over a week to a month, when
they are fairly general or widely scattered.

From the stand_point of the forccaster the main problem
is Lo determine the period when showers thin out to the point
where the areas covered will be too small and widely scattered
to 1ncludé them in the forecast. The problems of depth of
moisture, convergence, convectional instability, insolation
heating, divergence, subsidence, wind dircction and force, and
all related actions in a homogeneous air mass over a narrow
strip of land cxtending nearly 500 milcs southward into sub-
tropical water, prescnts baffling situations of delicate
balance, It may bc recognized, therefore, that in Florida
as clsewhere, 100% forecasting is impossible up to this time,

These few very generalized rules have been used with more
or less suceess by the writer.

Atlantic High well developed as shown by Bermuda

reading 1020-1025 mbs. or higher with western

periphery near or over Florida.

This is a general daily shower typc for Florida and can be
depended on. This brings the isentropic moist toague of tropi-
cal air over Florida in considerable depth around the ccenter of
the Atlantic high, far enough away so that subgidence is not
present. If the Atlantic high protrudes well over the aou$h-
east, the moist tongue may be shoved westward %o the central

or west Gulf area and subsidence over Florida may be sufficient
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to thin the showers out, but even then showers will usually
be indicated in sufficient numbers to warrantj%f;giecast. It
the Atlantic high is weak or non-existent, showers become more
doubtful,.

The June Rains: After the dry weather of April and May
(usual dbut not certain) farmers and fruit growers look hope-
fully for the beginning of the summer showers, which are popu=
larly called "The June Rains", This is not a misnomer, for of
all the summer months daily showers are more certain in June,

A glance at the rainfall table in climatologieal data for June
will show rainfall at a goodly number of stations practically
every day. The exceptions are rare. As mentioned above, these
rains may begin the latter part of May or be delayed to the IOth::/‘
of June, but when they begin they will persist for some time with
fewer interruptions than in other parts of summer. Oné“reature
of the June rains that should be kept in mind is they oécnr fre-
queng%; at night as well as in the daytimo. Later on in the
sumner by far the greater pwrtion of showers occur in daytime--
mostly in afternoon~--with very few showers at night except shen
late afternoon showers extend a short time after sunsct. The
south wind of June is rainy.

TROPICAL PRESSURE WAVES

In recent years it has been shown that within the tropics
there is a constant proccssinn of pressurc waves uoving with the
trade winds. For the most part these waves produce but small

changes in pressure and they were not given much attention until
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recentlys Dunn has shown (Bul. American Metl. Society, June
1940, also studies by liew York University on same subject),

that they are very significant in tropical weather., Under
favorable conditions a falling wavé will producec a& hurricane,
ete., Aside from their intercst as hurricane bree:iers in perhaps
10% of cases,~th§ukataﬂobaric waves have associated with them
much {1f not most) of the general shower activity in the tropics.
In their coursc westward, they frequeantly swing around the Atlan-
tic high, turn northward and pass over Florida, or pass dircctly
in from the Atlantic ovefi@gzﬁgahama Islands. In 8O doin? tﬁey
bring an inoreasc 1; shower activity and produce many of the
gcneral shower;?erioda of summer. These waves of dcereased
pressure are affended by an increase in moisture, amd a rise in,
or complete destruction of, the subsidence inversion. In other
words, the moist air extends to greater heightes and instability
is increased. This, together with convective action, makes the
ideal situation for showers. These are the moist tougues of the
isentropic chart.

The rising, or anallobaric waves are morc stable, the suﬁ-
sidcnce inversion level lowers, and the showers thin out after
the rise moves in and cetablishes itself. However, the rising
wave is by no means certain to stop the showers entirely. These,
of course, are the so-called "dry tongues”™ on the isentropie
chart., Some of the dry tongues move over the Atlantic from the
northeast and east and may appear fclatively dry and stable on

the chart, but there is usually moisture and instability enough

-



in them to produce scattered afternoon showers in Florida in
nid-summer when daytime sonvection is strong over the land,

In this cénnection, it should be pointed out that the "dry
tongue”, or anallobaric wave, or what you choose to call it, may
jncrcase convective activity at times. If the tecnperature is
lowered aloft this is especially the case, since it steepens
the lapse rate in the upper portion of the aig (Fhere will be
n9 goisture or teaporatuze ohnngo ef, or DeAr Ui, sustecs): /7 i

eriods in summer when showers thin to the vanishing
point or disappear entirely arc few, but they occasionally occur
and may last a week or more. 1In most such cases it will be noted
that a strong wave of falling pressure, perhaps a tropical storm,

O Hoitivar Lo siv Flo Atlorvlie o of Flacidn,

is passing wecstward far to the south of rloriday\ This draws
drier air with a downward slope into the hurricanec area and the
showers disappear. In fae€, there is nearly always a oessadgion
of showers for a considerable distance around a hurricane in ell
dirgctions, excopt possivly in the direction fromwhich it is
moving, and thecy usually do not extend very far out behinada the
storm.

nind Veloeity, is an important factor in shower develop-

L]

ment, or lack of it, aad also thc area of the state where they
occur., For cxaaple, a wind of 15-20 mph at and ncar the sur-
face from thc cast will overcome convective action until the
western portion »f the state is reached. If moisture and in-
stability are not particularly favoradle, such a wind may prevent

shower formatinn in nll scctions, whilc the same moisture and
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instability would produce numerous convective showers if the
lateral winds werc, say, only 6-10 mph. The student should
always take into account his wind velocity and directiom in
shower forecasting, as well as moisture and instability. 4
southwesterly wind will give little or no showere on the west
coast, but will probably develop showers over interior points
which will move to thc east or northecast coast in late after-
noon. Showers o‘f the convective type tend to bulld :& inland
from the coast at a distance depending on uind,velocity.

Hurricane and tropical storms: It has alrcady becn indi-

cated that waves of falling pressure with their deeper moisture
and 1nstab111t§ in the tropics, are shower producegs, and that
the more unstable waves may develop into tropical storms of
various intensities. When a storm develop¢gs from a wave, or
appears‘rrom the Atlantic alrecady developed, the problem of
forccastina is largely a matter of figuring storm movement and
issuing warnings of dangerous winds. The copious rain they

“produce is an important, but sccondary, oconsideration. Kearly

*hll forccasters agrec that each storm is a "law unto itsclf”
and that the rain arecas associated with them 3iffer with cach
;1sturbanee. in intense storms or increasing storms the heavy
rain area hugs cliosely to the ocenter., Around this hcavy arca
are scualls that extend outward a distance and disappear.

The tropical storms of Florida may move over the state in

any dircetion from east through sbath to west. TEarly and late

season storms develop mostly over thc western @aribbean Sea or



Gulf of Mexico and move north and northeastward. The mid-
season storms usually come from the east, but may curve up from
the Cariqﬁqn or recurve to northeast after reaching the Gulf
of kexico. Except possibly in the case of young storms still
in thc development phase, they will be considerably weakened
in crossing the Florida peninsula, but not dissipated. The more
intense hurricanes will cross with winds reduced, but still of
hurricane foree. Small, but developing storms will eross with
little loss of force. The point to remember, is that with few
exceptions, tropical storms cross the peninsula intaet. The
loss in force by land friction, will be regaincd when open water
is rcached again. Sone small weak disturbances, that have shown
no indicatlions of strong organization, may losc their identity
in crossing the state, but this is rare,

Usually in a moving storm the rainfall extends a greater
distance Lo the right of its path and this 1s especially so
shen it begins to curve corthward. In most storms the heaviest
rain will be in the right front quadrant. Rain does not extend
far out o the left of the center. A storm that ceases to move,’
will have rain all sround it, Florida is affected by one or more
of thesc storms annually on the average. The slower the movement,
the hcavier will be thc rainfall because any given place visited
will be in the rain area a lonzer period of time. A relatively
reak disturbance may sroduce as nuch or aore rain than a fully

developed hurricane, especially if it moves slowly.
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0n the appfoach of a hurricane, the sonvective showers
thin out or disappesr for a day or more, then ritful squalls
of wind and rain set in on the periphcry of the hurriceane cire
culation extending mosily from the center line toward the right.
The squalls become more frequent and heavy as the storm approaches,

Disappearance of tropical showers in aubumn |

The convective showers begin their disappearance around the
middlc of September as a rule, usually with the advent of shé
first fresh polar continental air iﬁto Florida. High pressure
arcas move off the Sontinent and increasc over the North Atlantie
area as fall approaches, which gives a prevalence of northea;t
winds over Florida. These winds arc relatively moist and unstable
and bring rains, but they drive the old summer tropical air out.
As QOctober comes in there is a shift of the heavier rainfall to
the castern portion of the state, largely caused by t&e prevaile
ing moist northeast winds impinging on the land. Thesc rains
ordinarily become lighter as the distance inland is increased and
become very light or disappear before reaching the west coast,
but the rain is often heavy on the east coast, cspecially the
lower east coast. _

In foreccasting the east Florida rains in late Seotcmber and
October, of course the general descriptive matter above must de
used Jjudiciously. At times the moist tropical air has not been
displaced southeastward, at other times tropical disturbaﬁces
move northeastward from the Gulf, or weak disturbaﬁcearemain in
the Gulf with overflow of moist air aloft over Florida. In such

cases, the rains will be general and prolonged. Usually, however,
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a forecast of rains over east and extreme south Florida is

sufficient for early autumn "Northeasters®. When the northe.
east winds change to some other dircetion, the rain will end.
#hile on the subject, it might be stated that northeast winds

having a wide sweep over the Atlantic from strong highs will

give sone rains, mostly light, along the Florida east coast
at any season of the year. The condition is merely more pro-
ductive of rain in early autumn.

Transition Period and end of rainy season comes with late

October and November. The summer tropical rains are over and
the winter disturbances do not move far enough south to pro-
ducc rain, November is the driest month of the yoar,swef/.. cylisme

Flari fla Dsccon s/ o
- The Retrggrade Fave Showera

In summer there is a rather peculiar sype of thundershower
not uncommon in north Florida. The situation will be m~rre
fully described under the discussion of summer weather in Georgia
and the Carolinas because these states are more affected than
Florida. Here it will suffice to say that occasionally a weak
bubble of low pressure lingers in the foehn area of South Caro;.
lina after the passage of a low pressure tﬁ}ongh off the north
Atlantic coast, and is caught in an anticyclonie eirculation
around a dome in the vicinity of Tennessee and the Ohio Valley,
in the upper air. This circulation gives a northeast upper air
wind over the Carolinas which moves the weak surface bubble

southwestward. The over-turning, due possibly to overrunning

cooler air aloft, produces thundershowers whiech move southwest-

ward over Georgia and north Plorida. On at least two occasions
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such waves have moved further south than usual over north
Florida and inereased to hurricanes as they moved westward over
the Gulf. |

Some characteristics of these thundershowers are their fore
mation at high levels above the surface, local or scatiered, very
severe clectrical activity, frequently some hail which indicates
severe turbulence, move from northeast, and are over as soon as
the series pass--usually in one twelve hour period. They occur
either day or night since they are not dependent on daytime
corvection.

Conolusions: The reader will be impressed by this time that
the summer showers in Florida are not easy to forecast accurate-
ly, if they werc not so impressed by the opening statements. The
delicate balance maintained by the forces producing them'ot?en
bafflecs correct interpretation. The most important taotofo are
instability and convection. Of these two, convection over the
heated land surface in daytime, causes decided preponderance of
showers in the daytime--(estimated 2)« At night, convection
weakens and disappears and during the latter part soze subsi-
dence occurs. Therefore, showers in afternoon and clear sky in
early morning is the rule. For much of the average summer, the
best forecast will be scattered or local afternoon thundershowers,
with none at night and early forenoon.

But% don't expect to verify with more than 80-85% accuracy,

regardl~ss of how you t{ry to guess them.
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Temperature changes summer
No air mass changes in tetperature occur in Florida in

summer. Temperatures arc affected only by rainfall--or lack
of it. As long as dally showers ocecur, no excessive heat is
experienced, but when showers disappear temperatures rise with
the cunmulative effect of insolation. Then with the reappears
ance of showers the heat is modified. Beginning with June and
extending to September, temperature changes may be ignored by
the forecaster. Such changes as do occur are caused by raine
fall, and since these are local, and since no air-mass change
oceurs, attempts to férecast are snt justified ordinarily.

Florida %inter

From late October to early December, especially in November,
dry weather is the rule-~-the driest period of the year. The
tropical rains of summer have been displaced by continental
dry air, with frequent new importations from continental highs,
Durinz this period extreme care should be exercised in making
rain forecast. Cold fronts frequently do not have any precipi-
tation associated with them. The storms of the winter wester-
lies do not move far enough south in their tracks to give much
rain in Florida.

This does not prevent sharp cold changes from rcaching Florida
in lLoveaber, especially northern Florida. Thercfore, forccasting
in this period is largely a natter of being on the alert for the

first damaging frosts.
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Beginning with December and continuing roughly through
¥arch the extra-tropical winter disturbance may be expccted to
develop far enough south to make weather forecasting somewhat
gimilar to that for frontal diéturbqnces in other seetions of
toe country. Wave Gisturbances that develop in the Gulf of
icxico or move cast-northeastward from the R&o Grande country
are the best rain producers. Ordinarily they give twice as
‘much rain and with twice the frequency over northern Florida
as in southern scctions. Many winter disturbeneces give rain
over north Flori&i.without any in the south.

Fronfal Rainsg: ¥arm Fronts:

The warm front in Floride during Winter is not usually

attended by much rain if the lov center is to pass some dis-

tance north of the state. In such cases the warming is quite
general simultaneously. This does not favor rain as a rule.

This is not true of wave disturbance from the Gulf
moving northeastward. The wara fronts of such waves are pre-
ccded by general rains north and ans>rtheast of them, and as
soon as the wave passcs the rain ceases and the cold front,
if no¢ strong, will have nonec or only brief showers. The
heaviest rainifall in wiater 1s associated with the Gulf wave
disturbance and is mostly of the warm front type. 1In most
cases, the heavy rainfall will be aorth of ithe wave and it's
position when moving over the state will indicate the area
#here the heavy rains will occur.

Cold Pronts: As alrcady statcd the cold fronts of Gulf

waves, if well marked and orieated more north-south so that they
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pass over the state from west to east, may be attended by
brief showers. Aside from the Gulf waves, with their warm
front rains, the rainfall of winter disturbances is mostly

cold front type; surface or alofs.

The beséj?g;;:type is where the cold front extends well
southward into the Gulf, followed by a high of sufficient
strength to push 1t eastward over Florida still with a northe

: south orientation. If the front stalls over the Gulf and it's
northern portion continues moving eastward, giving a more horth-
cast-southwest orientation, then it may bcocome stationary and
wavy in the Gulf and over Plorida, and one or more Gulf waves
pass aloag it attended by rain.

Howecver, if the cold front is fairly vigorous and 1is
pushed on over Florida it will be preceded and attended by
rain, mostly in the form of showcrs; followed immediately by
elearing.,

The movement of cold fronts and their behavior over the
Gulf between Texas and Florida is a first olass problem even
whea a rcasonable number of ship reports are available from
the Gulf., ~Rhen ships reports are not available, the problen
is practically impossihle. To track, or extrapolate, the
movements and changes of a cold front traversing nearly a
thousand miles of tropical water, vithout reports, is a task
that is almost impossible, especially if waves develop.

Cold fronts of ten undergo frontédysis without wave

Formation over Florida and the Gulf. This happens in
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winter more frequently than might be expcected. The front
merely becoming weak, then diffused into a fairly broad zone,
and finally disappeafiag under subsidence and slow mixiang and
heating. At lcast.half the cold fronts, perhaps more, will
behave in this manner. This will nearly always occur if the
%ront is meeting ar o0ld modified polar air mass over Florida

and the Gulf, and it even happens on occasions shere tropical
air prevails, although rain is more likely if the front is
meeting tropical alr, From this, the forccaster will sec that
cold fronts have to be carefully studied in each case. Don't
jump to the conclusion that wave action will set up on the
stalling front. Most of them will undergo frontolysis and.dis-
appear. Such dissipating fronts frecuently have no rain associat-
ed with them. When the front exticnds due east-west it will very
probably dissipate.

Cold Fronts Aloft--or gre-éold front rain and thunderstorms.

This type of rain should bde looked for in winter and spring.

It #ill oceur more oftcn than might be expeccted. The surface map
should be carefully noted for any evidence of a cold front aloft
or the development of a line of thundershowers well ahead of a
cold front. 1 upper winds arc available they should be studied
for cvidence of over-gunning or convergence at higher elevations,
%hen the cold front aloft is present-(and it mmy be so weak that
surface pressurc tendencies are not much affected)- the rain will
attend it's passage, (some times attended by thunderstorms -or

squalls) from 50 to 200 miles ahead of the surface front. In



5 =]l8=

such cases, little or no¥ rain will attend the surface front
when it arrives, even though it be a fairly vigorous front,
Clearing weather may follow the pre~frontal showers or cold
front aloft, and the surface front have entirely clear weather
on pasSsagce.

Cold waves, frost and freezing warnings

In thc winter scason 1t is the cold spells of sufficieant
severityto give frodt and freezing that arc of most conoern,
It is8 in winter that truck crops arc grown and the ripened ocitrus

fruits arc cxposed to damage from freczes., Cold waves as eiperie

enced in northern states are rarc in Florida. Ocoasionally tech-
nical verirfications may bc cxpericaced, but on most ococasions the
cold of damaging severity takes two days (or rather nights) to
reach a cold wave minimum. Hence o0old wave warnings are rarely
necded and scldom used evcn if teehnical verification is expected,
rather the minimum temperature expected is forecasted.

o It will be evident ihat the only way to get rcal cold
weatl:exr into the Florida peninsula is to have a complete dig-
placcaent of the normal maritime or tropicel air. It will also
be obvious tihat the only way to have polar air penctrate far
into the pcninsuls, is to have it flow off the continont and
straiszht down over laand. If cold a:ir Tlows from the west over
Lhe Gulf it will be mondified by thc warm water. If it flows
Trom ihe rnortheast or east, it also f(moves over) warm itlantic
gater. G50, we must havec an inportation of polar continental
air from the north or northwecst,--thc only cdirections from

whieh it can remain over land in its journcy down the state and
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not be unduly modified by marine influences. But when cold
eir is drawn down over the peninsula it becomecs very stable
because 1t 1s colder than the air over the surrounding water,
ard 1t will remain in position undisturbed until a gradient
fl-w or alr from somc marine rcgion displaces it. Radiation
in a thin surfacc layer of this polar air is terrific on a
calm, olear night over Florida. This is usually the second
night of the cold spell when the high ecnter is over Florida
or near cnough to sive ecalm conditions. The radiation effect
will be disturbed or destroyed if the air is moving as much
as 10 mph, during the night.

The question, then, is when will the polar air come frou
the right direetion for penctration without modification, and
how long will it stay? Will a calm night provide radiation be-
fore the cold air is displaced? If so, don't forccast waramer,
but continue the cold warnings for another night. It will be
colder in rmdiation pockets,

"ben a larze number of winter maps arc exeamined, it will
soon apvear that cold weather advancing from over the continent
bezins t0 slow in its advance into the southeast on many occa-
sions, and the cold front slows to a stop. uch of this slowing
ard stopping occurs over southern Georgia and northera Florida.
Unlcss the eold currents arec strong and dee» and flowing in a‘
dircction to come straight down the perinsula, the cold will not
peactrate very far but will be shunted off to the northeast.

Study the dircetion and depth of the cold air.
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The ideal ocold type is to have a low or a deep trough,
pass over Florida with a decp cold currcnt following from the
northwest, However, the old idea that the passage of a deep
low over the state is a necessary prerecquisite to a cold wave,
is not to be depended on. A deep cold current will bring the
cold if it flows straight down off land over thc state, regarde-
less. Therefore, valuable clues arc to be had rrom the upper
air winds. These should be carcfully studied in connection
with all cold weather conditions.

A careful examination of the 12 hour and 3 hour pressure
changes will frequentiy indicate the tendency to shunt off to-
northeast. If thc grcateat rises shift to northeast, while
the rising tendency is weaker over the Gulf States, it is pood
indication the cold will advance northeastward. The upper
winds will usually confirm this by showing shallow northerly
currents backing to westerly at higher elevations,

2he Texas High: 1In the winter season, the high that
movcs off the plateau or plains across Texas and the Gulf
States or Gulf should rceeive careful attention. The nommal
movencnt for such a high will bring the center trom-Texas %o
Fl-rida in 24 hours. On the castern side of this high as it
advances, the air will oe pulled southward over Florida from
the region of Tenncssec, Alabama, and Georgia all day and part
of the night. Then the latter part of the night the high center

reaches Florida and the air becomcs calm and, of course, clear.

The northerly winds have brought air of dry continental type



with low dew point into the state, and when it becomes calm,
radiétion gets in its worll, Resultant temperatures over Florida
iill be considerable lower than were noted anywhere over the
west Gulf statcs the previous morning in the high. Frost is
likely to be heavy and oxtend over north and central portions of
the 8tate, Minimum temperatures may be ten degrees lower in
Florida than they were in Texas the prewious morning. The

mistake that should not dbe made is to be influenced by minima

over Texas, or t0 think because the center of the high will move

near or over the Gulf in its journey to Florida that it will be

nodified on arrival. Rather note from whence the dry C.P: air

is coming while the high is approaching, and deeide what radiation

can do to it during the calm hours after midnight, ’ ‘
The high that is displaced southward, lingers, and keeps

polar air over thc state under relatively calm night conditions,
is another troublesome type. This happens when a high is depress-~
ed southward by a low with a considerable pressure fall advancing
southeast or cast over the northern statecs tending to run over

the top of the high dut not extending far enough southward to open
a trouzh into the west Gulf. Under such conditions the high or a
high ridge will be displaced southward over Florida extending

o E-W
northeast-sonthwest,ﬁand will continue to have its polar air mass

little disturbed., Radiation where relatively calm conditions pre-
vail at night will continue. Greaftest radiation will be under
the center of the ridge--(usually extending in a west-east direo-

tion). In Florida, care should be exercised, therefore, in fore-
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casting a rise in temperature under such condition, Usually
minima will not rise and frost conditions may continue until the
‘ridge moves from the statc. If the ridge is over southern Florida
it will be colder there than in northern sections.

Freezing in Central Florida.

In a study of cold wave types somc years ago, ¥r. W, J.
Beanett concluded that freezing would not be experienced at
Tampa the next morning unless temperatures as low as 32 degrecs
had reached the middle Gulf coast--at iiobile, Pensacola or Hew
Orleans. This 1s a very good rule for Tampa, but does not apply
equally well to rroaf pockets in the interior east of Tampa.
Even for Tampa the rule has exceptions, as we have observed on
several oceasions. Of coursc freezing will reaéh the middle
Galf coast many times in winter without similar temperatures
reaching into central Florida 24 hours later, but failure of
penetration will be eyident from other factors.

It is reiterated as tho writcrs experience that the best
approach to cold pernetration down the state lies in a careful
survey of the strength, depth, and direction of flow of the
cold winds, Are they deep and coldY and d9 tley flow straighs
down over the state? If so, they willi bring the e¢old. Then
%e on the dlert for a stayover for a accond night with radia tion.
When the winds begin to coze in from thc northeast at the surface
and/or at moderate clevations above the surface, teaperatures
will begin to risc. This is usually the first indication of
breaking of the cold. These winds come in off water and raisc

both temperature and humidity.
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GEORGIA AED THE CAROLINAS -

The weather in these states will be trcated as a unit,
although great variations in behavior of wenther types are exs
perienced, One of the principal causecs of weather variations,
aside from latitudinal coneiderations, is the topographie
features. The Appalachain Mountains on thc west and northwest
with elevations up to 8000 £¢, exert a very significant in-
fluence, but the warm water of the Atlantic and Gulf on the
east and south is another great factor influeneing the wecather
of the region. The topography of these states falls into three
generally recognized zones, viz., The Mountains, the Piedmont,
and the Coastal Plain. These divisions might be roughly de-
fined by lines drawn throuch Greensboro, Charlotte, Greecnville,
"and Atlanta; and another through Raleigh, Florence, and on
8outhwest to Albany, Ca. Borderinz the Atlantic and Florida
will be the €Coastal Plain, next the Piedsnont, and then the
vountains on the northwest. However, there are no sharp de-
marcation lines, or particular weather types associated with
each, but rather certain gradations and contribufory influcnces
produced by each in weather disturbdbances passinz over thenm,

The mountain barrier, while only 3000 to 600> feet in
clcvation, is sufficieant to slow the progress of fronts whieh
zust pass over it. The weaker cold fronts, for example, with
shallow cold air behind them nay be étopped; those of moderate
deptn will be impeded to some cxtent until the cold air banks

high enough to flow over. This results in a lag in getting
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the colder change over southern Goorgia and east of the
mountains in the Carolinas. Strong cold fronts will pass
over without much, if any, slowing. Another promounced tem-
perature cffcot of thesc mountains is when warm fronts move
fron the southwest or west and the wara air is raised to passe
" over, it will c%ntinue aloft and pass over a thin layer of
cold air to tbé‘eﬁat and not change the surface temperature
until the cold air is slowly scoured out, which may take some
time. Occasionally in winter fairly deep low pressure systems
will pass without completely removing this thin cold layer on
the castern side of the mountains. This will especially be
noted if a secondary forms in the Piedmont or Coast Hegions.,
The mountains also have a certain amount of foehn effect
on air flowing at gentle or moderate rates down the southeast=-
ern slope, especially if no precipitation is present. Although
this foehn is very wedk as cozpared to the eastern slope of the
Rockles, it is a matter of sufficient importance to engage the
attention of the forceaster. 1Its greatest effect 18 felt in
the South Carolina Piedmont section. iention has becn made of
thc foehn low pressurc bubble which forms in this area in summer,
in discussing Florida weather. It was noted that it moves southe
wcstward when a dome of antieyclonic circulation over Tenncssee
and %he Chio Valley is in a position to give northeast winds
aloft over the Carolinas. 1In these cases §§ reaches best de-
velépment when the air is initially too dry to produce showers

and fochn heating has a chance to raise the teauperature in the
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lower layors and thc weak heat low hns time to develop be-
forec showors and southwcstenrd anverent begina,

In winter, some writers have expresacd the belief that
the cffecet of these xountains in diverting the lower level
winds, togcther with fochn aotinn, are inpnrtant factnre in
the developaent of Zouth Atlantie Secnndary lows. 1In winter,
howrcver, the low pressure arcas developed in this aren anve
northeastward out over the Atlantie, usually with i{nerecasing
intensity. It in the writarts balief, that tha gr-atest
factor in winter soenndary development in this arca is the
wart Atlantie and Gulf which rurnish heat and asisturec so
~ecessary for storm developamnnt. The offeat of the 4poalae
chain ‘‘ountains ia a secondary, though signifiéant frature.

The adiabatic temperaturae change Ly asrographie lifting
of t'ec =ountains ard its effect in producing prceiovftatinng
shmild be kept in wmind. At the dry adiabatic rate, air
foreecd to rise over these mountains (3,000 to 6,00C fees)
would be conled 18«36 degrees, if it startcd frou sea level
of the Gulf or Atlantic. 4t the saturation adiabat the
co2ling w-uld arount to 11«22 dezrecs. From the fissiseippl
ax! Ohio valleys, which avepage only about 5CO0 ft. above sca
level, the lifting is only elightly less. O©Of csurse there are
877 pasrcs thrnugn the mountains at lower clevations and sane
air will .oes tiroun withosut oo aueh ec25king, but the Carced
asocnt is a decided factor in producing precipitating, The
heavicst annual rainfall in these stateos will be found in

stuthwestern Hoprth Carsoslina and eztrome asrthecaster: Georgia
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where zoist air from the Gulf and aAtlantic is forced to rise
over the Orcat Smokies.

It will be apcarent that precipitation will be heavier,
and will occur vith greater frequency in these mountain areas.
Thr {areecaster shwld ante Lhe wind rflow and keep in mind the
orozraphic liftinz., FEFainfall will have L0 he forecast many
tizucs in the mountaing whea other sections will have little or
none. At other timcs rain will begin in the zountain arca
w:ch s2oner than elsewhere,

These reaarks oa gencral featuraes and topographic charace
tcrfética and influon(ca, although dut briefly outlined, should
be constantly in the aind of the forceaster. Those preparing
themselves Uo make forecestes for this arca will profit by a
thorough ond careful study of the variatisns i{n the tchavior
of we: ther aystens passing »ver then.

LOWS: (WINTHR)
Lnw pressure disturoances with idealized froatal gatterns,
which appear so easy when presented for illustirntive purjoses,
as well as satisfactary computation of frontal movceaents, are
rorely exjericcead in this aren. Front and trough computations
canint he relfed uponn nn;c than helf the time in winter, and the

raine associated with disturbarccs 610 52t conforn to0 idealized
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frontal patterans much better. Too many complicoting faotors
arc experienced. 0ld fronts may slow up, new fronts may form,
or ncw secondaries may form a completely new sys%cm of fronts,
The mountains nay disturb the frontal continuity and the rain
areas may be influenced by the orographie featurcs, etc,

Therefore; the first rulc for the forecaster has to do with
divesting himself of many preconceived, or idealized, conceptions
of frontal pntte€§, frontal movement, and the rainfall and teme-
peraturc assoei&ted therewith. He amust content hizself with
judicious and sparing use of thesc tools. There are ﬁimes when
they work well, and should be used, but more often the situations
¢o not lexd themselfes to these prognostic methods,

The upper winds, if available, are more depcndable for com-
puting direction and specd of movement than frontal forzulas,
waile the 12-hour‘and, to a lesser degreec, the 3-hour pressure
cihonges, come next in importance. The forecaster will find
these charts very vsluable and frequently the answer, when
othcr ncthods give misleadinz results, Exnphasis should dbe given
these at all timcs and, if other methods do not confira deduc-
tions therefroxn, subseguent developments will sonn convince the
skepfical that the upper winds and the pressure chonges are his
best friends,

Southwest Lo+s: The disturbaneces from the southwest are

tie best and most certain rain producers. They may nove north-
castward over Tenncssec nnd the Ohio Valley when there is a high

over the south Atlantic area, or they :ay take a mare easterly
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course and move across the Gulf States and up the Atlantie
coastal plains when pressure 1s high in the ianterior or when
winds aloft are froa the west. The udisturbanccg moving northe-
castward with center west of tiac mowitains zay fora a secondary
with 1its own froatal system, Just as if it was split into two
scctions by the zountains. The warath snd moisture of the
atlantic and the disturbance of marm air flow by the mauntains
erc principal causes. Tae sceondary incrcascs, while the
ccater west of the mountains fills. In cither sase, timing the
beginning and ending of the rain is a problea. For most of the
winter and spring seéson the best and surcst indication is
found in the l2-hour pressure chanzc. A4 fall of 3 mbs. or =more
on the Texas or Louisiana ecoast (8:30 a.m. map) with a reeeding
high in the cast will be followed by rain begimning in Georgia
10 24 bours and will cover most, or all, the area in 36 hours.
If the fall is a sccondary fall area with a primary area of fall
to the northward over the plains or Mississippi Valley this rule
is especially gond, for it zmay be the first indication of southe
ern esccondary formation. This sefondary pressure fall should be
played for rain, unlcssy all other indications arc.agaiaet it.
Cccasiosnnlly a fall of foehi charactier has vecua pushed soutaward
L0 tais area. In this case, it has no rain with it and will pro-
bably £ill up. |
For spced @hd direction of uwovemcny look to the winds at

levels or §,000 to 8,000 fcet, maxing so:c allowance for changes

tiat may be expceted in the next 24 hours, and for depth of the



-

surface circulatibn. This type seld;m lends itself frontal
caloulations. Warm front rain will have to be foreeast many
timce when there is as yet no warm froant on the map. Rain
ends with passage of center of disturbance, except rains may
linger in the mountains until the disturbance is well out of
the way. If the southwest Low is well developed and moves

northeastward without sesondary formations, the temperature

will risec evenly with the southerly winds flowing into it over
the area. If a secondary forms, or if the Low takes a more
easterly oourse, the temperature becomes a problem. In such
cases temperatures risc until rains degif. Thereafter the

rise will be corfined to the coastal plain, while temporatures
in the Piedmont and eastern mountain slope may fall in the

rair to near the dewpoint and remain low throughout the passage
of the disturbance. if dew points in the arca are below freez-
ing precipitation may change to snow. Then when eold air. from
the northwest comes in behind the disturbanec, a forccast of
colder for the mountains and ocoastal plain will be neeessary,
while in the area that remained c¢old during the passase of the
low, temperaturcs may rise slizhtly or not change until the

teaperature distrivution is Lroucht into normal relation.

Thereafter tecmperaturc will fall more evenly if the advent of
¢old air coantinuecs.

The stalled cold front bccomes wavy

¥ention has already been made of the nreat number of cold
fronts that slow down and become stationary in this regionm,

expecially the southern portion. Cne reason frontal computations
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are so uncertain is that cold fronts advancing over the frontiers,
especially from the northwest, bezin to slow in their advances
ir the region of Tennessec, lMississippi, and Louislana. Their
continued movement will be regﬁrded to an extent depending on
the strength of the High ove; the South Atlantic area, com-
pared with the strength of the advancing cold air mass. This
=ill be discussed beclow. The fact is that a large peroentage
of cold fronts slow down and eventually stop and beoome wavy
hetween the Appalachian lMountains and the Gulf and itlantie
consts, éhia stalled front with its posgibility of waves,
presents one of the most diffiocult problems in forceasting.
The formation of waves and the spread of the rain dback north
of them, ard of eéourse the failure of the cold air to advance
114141 the waves et out of the way, causcs mpany of the foreeasig
failures in winter. ¥Where will the front stop, and where will
the waves form%? These arc the hard questions.

The normal condition of a c¢old front from the northwest
is to lag in its southern scction while the northern swinns on
castward. The snutihern lag 1sAp;;3::gﬂ by the High holding
over the southeast, the relative shallowness of the trouzh
attendins the front from a cyclonc center .oviua eastward over

the northern states, and other features such as the wara water

O
]

” the Gulf, the Appalachian barrier, cte. A number of ycars
£ ecareful study has not ziven me the solution of the problems'
ir all ensrs, It is belicved, however, that the upper air

winds ard the prcssure charn~c charis arc the bdest aids., If

the Hizh over the South Atlartic is falirly stron- and stable,

i. e., witﬁout appreciable pressure fall in 12 hours, and
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little or none in 3 hours, the front will stall. A careful
study of the winds aloft may indicate where waves will form and
where rain will spread, by their Gegree of overerunning from the
southwest,

If the hizh is giving way in the southeast and the advancing
Righ 1s vigorous, the front will continue to advance without
waves. In this connection, it will be noted that highs which
move into the southcast from the west or southwest rarely beoome
stationary and stable. These usually keecp on moving eastward
and out of the way. It is the high.ﬁthat cozes down from the
nortihwest or north ahd settles into the South Atlantic area'that
bececomnes the mostlstable and persistent barrier to fronts. The
depth of 1its 'iﬁd systex in the upper air is an indication of
its strength and stability. The prassure at 3ermuda is another
helpful index. If the pressure is 1025 abs. or higher and not
falling appreeiably therc, or on the south Atlantic coast, you
can be sure of an effcotive darrier to advanecing fronts. '

Fhere do the waves form? The answer is anywherefl Three

places are favored. (1) The Gulf coast area {those forming east
of the mouth of the Miassissippl are the most troubiesome be-
causc 2f proximity to the region and quick rain developmuent.)
(2) The southeastern slope of the Appalachians (usually the
Piedmont Region of South Carolina and Georgia), anmd {(3) 6ff

the coast between Jacksonville smd Hatteras.

The East Gulf wave is the most Ltroublesoanc because it is
not eas¥ to find and when once formed it may spread rain over



-gﬂ-

a good portion of the area in 12-18 hours. If it forms over
the West Gulf it gives more time before rain vezins. The
spreaed of rain to north of the position of the old front de-
pends on the strength of the wave. This may be indicated by
the upper winds,if they arec available, or by upper clouds when
low overcast is not'prescnt. In most such cases low clouds
will te present and no upper winds or high cloud information
will be available. The forceaster then has to fall back on
his surface pressurc distribution and such 5,000 and 10,000
fecet data as are available. Carcful study will usually show
souc indications of when &nd where waves are forming or likely
to form. Tressurc falls do not appecar until thc wave is de-
veloping-~often too late. The fall attends the wave and does
not preceecd it t0 any great exteat.

- The Piedmont waves are troublesomc, but not so much so as

the Gul? waves. In the first jlace they are easier to find, and
usually rain will already be falling in the area and the foree
caster acrcly has to continue it, and try to gucss when it will
stop. In the mean time teuperaturc changes, or lack of thea,
will be difficult to forcecast. The rain arca will, of course,
be mostly north and northeast of the wave, but showers ~ay also
occur in unstable anir south of the wave and along the cold front,
ending ¥ith the cold front passaze. The changze to éolder is,
of course, retarded until the wave passes.

A% timecs the Pledmont wave is nnt developed by a 700d overe
running warxz wind. It then assumes mnre of the foram of a foehn

vave. This may be cxpected when the high is weak or uuaﬁ?ng
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slowly over the Atlantic and Florida. The colder air from the
stalled northwestern high will flow into western Georgia, while
the main portion swings over and comcs down cast of the mountains.
This folds up the wave into occlusion usually in the Savann&h
River Valley. This is really the mecting of two seotions of the
cold front. The warm foehn air is easily shoved upward between
the two cdld fronts and passes off. The front meanwhile may
straighten out off in the Atlanéie or perhaps a portion of the
wave ncar the coast did not ocelude, in which case it reforms
off shore and thereafter acts as an Atlantic wave. The ralné
which may have been prescnt, will soon cease when the wave
occludes. Drizzle may persist for a few hours after the ocelu-
sion, ocut it ecan be depended on to end shortly after oeclusion
is completed - or when the front gets off shore.

The South Atlantic Waves ordinarilf do not give much prae

gipitation, except possibly on the Carolina 6oast. When the
cold froant passes off the eoast before a wave forms, the rain
z-ncrally stays off shore, or only on the coast, and temperature
falls normally = {or even faster) -« over thec area. The ruleA
here is that onee the front passes out into the Atlantic, it
¥vill not cause much ¢rouble on land unless it ecxtends into
the Gulf where a Gulf wave may fors later.

These waves move nsrtheastward in winter. Unless there is
»sitive indicatiosns that the wave will be caught by a high
n0oving over on top and blocking it and later pushing it inland,

atra s

northeastward movezent can be depended on. This happens only

on very rarc occasions,
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Another form of the South Atlantic wave, or front, will be
formed at times when a high moves out over the Atlantic with
center well to the north and tends to straddle over the warm
Gulf 8trcam some distance off shorc. As the main body of the
high swings castward or southeastward over the Atlantic, the
warm front over the Gulf Stream area {more properly a psecudo
warm fron%) is pushed back toward shore. At times this froat
Joins in, or is drawn northuard‘into, a low pressure system
moving eastward over the lower Lake Region toward the middle
and north Atlantic states. 1In such ecases warm froat rains
advance rapidly northward. On most other occasions, however,
this condition does pot produce rainfall with any degree of
certainty. Pre;ipitatinn, if any, will be gencrally light,
scattered and flashy, and the chances of forecasting it in the
right plaee and at the right time are remotc. This front is
being returned by modified, and to some extent stabilized,
polar air which is still relatively dry with somec sudbsiceneec.
On some occasinns this pscudo warm front will advance north;
ward with little disturbance of the general isobaric passern
and dissipate while the stable Atlantic high fills 1h under it.

Lows with cold fronts aloft or double cold fronts: Lows

with such eold front patterns arc rather fregucnt in winter and
spring. The first front, ecither surface or aloft, is likely to
be an m.P. front, while thc sccond front will mark the advance

of ¢.”7, air., :recipitation associated with such systcms is
nearly always in connection with the first front and little or
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no rain attends the p.C. front, except in the mountains. The
temperature fall is in a double Iaéé, modifying the rapidity
of the fall to cold wave proportions. Technical cold wave
verification may fail in such cases. (See Page 15 above)

Troughs with east-west isobars ahead of lhe front produce
very litile rain. The more north-south the orientation, the
more convergence and rain. ¥When isobars trend more cast-west,
1ittle convergence oceurs at the front, the wind merely shifts
from west or west-southwest, to northwest. When winds flow from
the west or west-southwest, there is a certain amount of downe
slope movement, and since they will not be as moist as winds
from thc south to begin with, the slight fochn effeet with _
descent will lower humidity. This does not favor much raing - s

While discussing troughs, it might be well to note that
the summer troughs aere rather treacherous also as shower proe-
ducers. The deeper the $trough-and the more east-west trend of
the isobars in front, the morec disappointing the rain is likely
to be. The fresh winds of the decper troughs seem to distnri
eénvectivc processes and unless there is pronounced convergenoe
little rainfall ococurs. Herc again the southwest and west winds
bave a slight down-slope foehn drying to add to weak conver-
gence and disturbed convection. '

' HIGHS (WINTER)

Forccasting in conneotion with high pressure arcas is

generally relatively easy as coapared %o lows, troughs and waves.

The typically elear, brisk, cold weather of highs is supposed
NOAA Coral Cabyes Library Center
1320 South Dixie Highwcy, Room 520
Coral Gables, Florida 33146
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to give the rorg§aster bis breathing spells while ka:Watches
for the next stoéﬁ or rain area. So we should all like b highs -
at least those that behave.  All we need to do 1is nake acourate
tcmperature and frost forecasts! The troub}e, however, is that
all highs are not as tractable as we would like then to be, ;
- far from it! Then let us devote some atiention to those types
of high pressures whosec receloitrant bohavior makes thea the
‘black sheep in an otherwise unblemished flook.

The strong eP high which strings down from Alaske and *

Western Canada is a trouble maker., It seems to pivot in Westerp

Canada while sending a stream of cold eir south and southeast
over the country, attended by very low temperature, which fans
out somewhat as its forward isobars reach into the South. ?hsy
look like cold wasves with a vengence, but very frequently 1tl'
will be noted that winds aloft over the south are from west or
.even southwest, and the forward cold winds of the high are
shallow. Then it will be noted that the southern elongation of

the high begine to swing eastward, perhaps from the southern
Plains or lower Mississippi Valley. When thesc conditions are

; Apécd, a rain:;;gzaaéveIOpa over the South well up against the
high, and its southern extention is swung raéidly ecastward, with
the: rain: Following as rapidly. This is a casc of over-running
warsi and relative moist ;ir above thc shallow shrface cold. A
shallow wave may develop but this does not always ocecur. The
rains move rapidly eastward and the cold wedge ahead of it.

Fhat appeared to be a change to colder, finds temperaturecs un-



changed or rising in 18-24 hrs. over the southeast. ¥hen

fhe rain arca, or wave disturbance if 1% develops, reaches

the Southeastern Statcs, the parent hiéh 8till over the north-
wcst sends another rapidiy moving imphlse of e¢old air down

the plains and Missisaippi Valley beﬂind the wave. This

time the cold will eome through if the strong wcsterly

winds aloft do not persist. If they do beraist? we have a
repetition of the first movement and the process will continue
until the cold high over the northwest finally comcs through.
The rapidly moving preeipitation areas, and the rapidly
fluctuating falls and riscs in temperature, while a severe.
cold wave continues to threaten, causcs many grdy hairs for
the forcoaster.

The initial movement is the more frequently experience,
viz, a rapid swing eastward of thc first high impulse followed
Guickly by rain. Then anothcr rapidly moving cold impulse
which usually comes %through with a cold wave. This movement
is daifficult to foreeast properly, but when the process is
repecated several times, it becomes one of the most discon-
certing of all zinter eonditions,. ‘

The Arctic Hish from Certral Canada.

This is the culck cold wave hizh that has a habit of
catchiag forecasters napplig.e 1Its a fast mover and plenty
cold on arrival. The usual setting for sucih a high will be
a strong Great Basin high which has persisted for soune time
and sent C.P. air under relative high pressure castward and

southeastward over the central and southera planes, the lower
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Kississippi vally and Gulf states to the south Atlantie.
A vigorous uppcr level cyclone will develop in the Lake
Region and modcrate surface lows will sove squtheastward
into the Lake Region qu occlude. In the meantime the
deep cyclomie eirculation builds up and windes are strong
from the north and northwest. Then the high appcars over
eentral Canada as - the aé&ie air i1s drawn down from west of
Eudson Bay, by way of Kanitoba, ehowing & sharp rise in
pressurc and very low temberatures. It is usually preceded
by a moderate fall in pressure. The basin high has begkn
to weaken, I% is now time to wake up and move! The aﬁ?io'
frént moves with the specd and diréction of the gradient
®inds and will drive everything before it. It will frequently
be noted that these winds are 40 to 80 B.D.he from the north
and northwest., A little plain multiplication by 24 hours

y Will indicate where the arctic front (and the cold wave)

'k.will be tomorrow morning! It will show a 1000 to 2000 mile
movement.on&mapy-occasiona, and that brings it into the
Southeast. I have Obsérved thie front in Wiseconsin and north-
ern Iewé, and 24 hours later 1t was over northern Fiorida;

It should be remembered that this 1s arctie air, and

therefore much colder than the polar air that may already
have temperatures below normal. Its southward advance will
be indiecated, to some.extent at least, by the upper winds.
It will begin to swing eastward where the hi‘h level winds
around the decp upper level ¢yclonc become westerly. But

the fact that this eyclone may be displaced eastward should

be taken into account. This eastward displacement may ehange
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the winds from west to northerly as the systen advances, and
thus bring the cold farther south.
The high $hat stalls agrhinst the mountains in the south,

but rolls over in the north and comes down east of the

mountains. There is a definite tcndency €or cold air to

conc down f:om‘tho north and northcast, cast of the mountains

in conncetion with all highs 5§3€h move into the middle
Atlantic states from the west and nnrth. The change to colder
frcquently extends southward and southwestard into Georgia. The
exten®d of the southward journey being determined by the strength
of the high and the r~sistance @ncountercd., In winter the hiéh
that stalls against the mountains and rolls over, presents a
double problem in forcecasting temperature changes. The situa-
tion 1s frequently as follows: A cold, but rather shallow,'
hizh advances to the mountains and middle Gulf’éézgg/moving from
the northwest. Kere its progress 1s‘§§bedcd or stalled, and

the southern part over the Gulf states does not make much more
castward progress. The main body of the hizh further north
crosses over ihe mountains of wWwest Virginia and Pennsylvania

ancd the cold air begins moving southward east of the mountains.
In the meantlime tcmperaturcs have not changed, or may have
actually riseg,»in the fochn areca, especially in South Carolina.
Then the cold air sweeps down fro.: the north and northeast
oringing the colder ch;nge, verhaps to eastern and southern
Georgia. Selcdom will the cold change be of cold wave propor-
tions, except at times in North Caroslina, but considerabljﬁ—

colder nevertheless.
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%hen ssuthrard zovenent, conscs, the froat fregquonrtly
boging roturning as & warm front. 5£:a:i}1 usually dbe extending
Irom southeast to northwest through,.Ceorgia dut sometimes ray
cross extreme nnrth Florida intc southern alabema. Come rais
may or may ast attond the southward acvoment of tho cold front,
but quite frogucntly reins of the vars rront type will appear

and advanoe back northenrd ahcad nf it.
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It will scem that in these eascs the forceaster will have
to delay a colder forccast while ‘the cold air erosses the mount-

ains to the north and retﬁrns down the enstern slope.

High from Hudson Bay Region or Lastern Canada.

Thesc highs must bec watched for ithe same tcndency to scnd
cold air doun'thc Atlantic plain. Their normal movement is
southeastward, but the cold air has a disconcertiag habit of
extending much farther south in thc Atlantic plain area than
might be expected. The forcecaster should be alert to this
characteristie, or he will not forecast colder far enough south.
The “Northeaster" cold changes frequently reach southward to
Savannah, Macon and Jacksonville, but will not reach further
unless the temperature is much above normal in Florida when
some cooling toward normal may occur,

. Higlsfrom thc west or southwest, Colder changes from

these direetions are usually moderate dbut nay give freezing
or lower. They generally move rapidly over the area without
unduec complications., If they follow a Gulf low or a south
Atlantlie sceondary, the colder change zay be complicated in
North Carolina by cold air remaining east of the mountains

as described above for Soﬁth Atlantic sccordaries,.

The high that sends a vigorous tongus down the Atlantice
plain is very persist@nt at times, This is zost likely to
occur in fall or early winter while thc Atlantic is still

warzer than it will bec later in winter. It may have low
pressure over the Atlantic as 1its counterpart, and remain in

place for days, aided by the tendency for cold air to linger



cast of the mountains until it is scoured out by south and
;outhnost winds. In Deceomber it has been noted to persist
for a week or ten days, When no welimacvcloped di sturbdbance
moved in from the wést or southwest to disturd it. 4 flow
of weat or southwest winds aloft will not disturdb it much
since they afe forced to risc over the mountains and pass
on over the thin cold layer. Cold drizzle, fog, and 1ight
rains will persist while such warxz overflor continues withe
out much teamperaturc change. If there is no over-running

winds, of course fair weather prevails,

Sunner %eather--Georgia and Carolinas

In summer this area has few pronounced air mass €hanges
but weak frontal systczms are ot uncommon and oceasionally
one of suffic'iént strength to change the prevailing tropieal
conditions will wove through. The rainfall, therofore, is
partly tropiecal and partly frontal showers, but there is less
regularity of occurrence than in Florida. Southern Georsia
shares with Florida in the preVaglence of tropieal shower
condltions, but in the remainder of the area the purely
tpopical conditions decrcasc with distance from the tropiea.

Much of the sumnaer the Atlantic high »ressure area with
its variatle strength and nosition is the most dominant
factor, if it is well.dcvclo;ed and in pHsition to bring

zeatle winds from southeast or south, the s.iowers are mare

certain snd general due to upslose movement., If the central
ridge is farther south arnd southwesterly winds prevail, few
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showers occur except in the:mountains of Georgia for elsewhere
down-slope winds will not favor many showers. An 1ll-dgfined,
flat, high pressure with little gradient and light wind moves
ment 1s a good convective shower type. If a weak, indistinct
front 18 prescnt with gontle convergence, the conditions are
very favorable for shewers.

"Treacherous Troughs"
Mention has alrcady becn made that the stronger troughs

arc disappointing rain producers. I call them “treacherous
troughs™. The laock of strong convergence at the front, the
stronger gradient widda, fochn subsidence, and diversiom,‘are
some of the causes of scanty and scattered rainfall associated
with them. Whatever the causes, many of these stronger low
troughs in summer héve less showers tnﬁn most any other type of
pressure distribution found in the a;ggz The ﬁgiurél tendehcy
of the fore@aster is to expect general showers in a good trough,
but when the condition has passed he will find that most of the
cases will not give more than 25%~--(and many times even less)--
in area covered by rainfall. Unless the high in the Atlantic

is in position to give a decided north-south orienfation of
isobars on the eastern side of the trough, caution should de
excrcised in forccasting showers.

Showers from the northeast.

The foehn developed low bubble that oceansionally forms

in the Piedmont area and moves southwestward by the upper winds
has been mentioned above several times as a thundershower pro-

ducer. It was statcd that thc South Carolina piedmont region



~40-

was a favored area for such development, but this is not the oaly
area east of the mountains where these developments are noted,
They may be observed to originate over Maryland and Virginia, or
even farther north. HNamias has tried to show by iseantropic analy-
sis that the whole movemcnt may attend a moist tongue circulatiné
around an anticyclonic dome in the Ohio Valley, bringing moisture
from the Lokes “eglon around &nd down the Atlantic Plain at the
insentropic level., ¥#hile such a transport of moisture may oecur,
it must be realized that more moisture is likely to be present
initially in the Atlantio plain than 1ﬂ%4 erossing the mountaias
and swinging south. In other words, there is usually safficient
moisture present. The returning winds aloft, being relatiiely
cooler, steepcni the lapse rate over the super-heated moist
air in the surrace'layers east of the mountains and may add
snme moisture at higherﬁlevels. At any rate,this 18 a very goocd
shower type, and they will progress from the northeast down the
Atlantic plain, and then may continue west-southwest and west-
ward over the Gulf States,
The forecaster should wateh for thec super~heated bubble

anywhere from Maryland to Georgia. In summer it will usually

show an 8:30 a.m. isothera of eighty degrees or higher. Then

if the upper winds show thé proper circulation, thundershowers
will fora and advance south and southwest. This movement wlli
also result where a rise in pressure from the St. Lawrence

Valley area develops southward over the north and amiddle Atlantie
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