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TWO KINDS OF STORM
The Life of a Low and the Life of a Hurricane — a Florida View

Sit with me on the dock in Fort Lauderdale a while. From here you get a front-row seat to both of the great storm engines that
ever touch the ocean, and they could not be more opposite. The winter lows cross us from the west; the hurricanes come at us

from the east. This is the whole life of each — told the way I'd tell it on a quiet watch — how it forms, what it needs, how it
grows, what it throws at you, what kills it, and how it dies, side by side, with the places the two of them secretly agree.

PART ONE

Two Opposite Engines

Before we cast off, let me give you the one idea that the whole of this hangs on, because if you carry it out to sea
you'll never be muddled again. There are two storms that will ever really matter to you here, and they are
opposites in nearly every way a storm can be. The winter low is a temperature engine. It runs on the quarrel
between cold air and warm air along a front, it is cold in its heart, and it is born and carried by that great river of
wind up at the jet stream that always flows west to east — which is why our cold fronts come marching down out
of the northwest, sweep across the peninsula, and clear off to the east while we're still reaching for a jacket. The
hurricane is a different animal altogether: a moisture engine, running on the heat wrung out of a warm ocean,
warm right through its core, with no fronts at all, and carried the other way — westward, on the trade winds that
ride the underside of the Bermuda High — which is why our hurricanes come at us out of the tropical Atlantic
from the east and southeast, in the heat of the year.

So sit with that a moment. Two storms: opposite directions, opposite seasons, opposite engines, opposite cores
— and yet, and this is the lovely part, each is nothing more than a patch of low pressure spinning the same way,
and each dies the very same death when something finally cuts it off from what feeds it. Keep the engine in your
mind's eye as we walk through the two lives, and I promise the rest of it will read itself.
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The Florida picture. Winter lows and their cold fronts arrive from the northwest and travel west to east; hurricanes ride the trades in from the
tropical Atlantic, east to west, and may recurve north. The clockwise flow around the Bermuda High helps steer both.

PART TWO

The Life of a LOW — west to east

1 ·  How It Forms

Let me tell you how a low is born, because it begins as an argument. Somewhere up across the country the cold
polar air is shoving south and the warm subtropical air is pushing north, and where the two of them lean against
each other is the polar front — a boundary that can run clear across a continent, heavy cold air on one side,
buoyant warm air on the other, and a hard temperature contrast right down the seam. That seam is loaded, like a
fault line; it is stored energy waiting for something to trip it. And one day something does. A little wave forms, a
bump of warm air nosing north into the cold, and the winds wheeling around that bump begin to spin it up. That
spin is cyclogenesis — the low drawing its first breath.

But a kink at the surface, on its own, is only a curiosity; it dies inside a day unless it gets help from upstairs.
What makes it into a real storm is the jet stream: a trough in that upper river, and beneath the front edge of the
trough a place where the high air spreads apart and lifts the surface air away faster than it can be replaced. When
the surface low and the upper trough get in step and start working together, that is when it deepens for real. Down
here we mostly meet these in the cool half of the year, and we usually feel the trailing cold front rather than the
low's own center — the center runs off to our north, and it is the front, dragged behind it like a hem, that crosses
Florida.
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KEY RULE

What a low needs to form:
A front — a strong temperature contrast (a baroclinic zone).
An upper trough / jet streak giving divergence aloft.
A trigger — a shortwave or a kink on the front.
Coriolis for spin — which is why they belong to the mid-latitudes, not the tropics.
The stronger the contrast and the jet, the deeper the low.

2 ·  How It Grows

Now watch how it grows, because a low grows by a chase, and once you have seen the chase you will never
forget it. Trailing off that young center are two fronts — a warm front reaching out to the east and a cold front
sweeping away to the southwest — and tucked between them is a wedge of mild air we call the warm sector. As
the storm deepens the isobars crowd together and the wind gets up, and here is the thing: the cold front travels
faster than the warm one, half again to twice as fast. So it is forever gaining ground, closing the gap, running the
warm sector down. When one of these sits under a really strong jet it can deepen so fast we call it a bomb — the
pressure caving twenty-four millibars in a day — and that is exactly what a Nor'easter does off our seaboard once
it is finished with us.

The climax comes the moment the cold front finally catches the warm front and shovels the whole warm
sector up off the sea. That is the occlusion. And here is the part that fools people every single time: a low is often
at its deepest and its meanest right at occlusion or just after, not before. So when you see that occluded front
drawn on the chart, do not relax — read it as the top of the hill, not the road down the far side.

cold air

warm air

L

1 · FRONTAL WAVE

warm sector

L

2 · MATURE

warm air lifted off

L

3 · OCCLUDED — filling

born on the polar front  →  deepens  →  cold front overtakes warm  →  occludes and dies ·  the whole system tracks WEST → EAST

The life of a low in plan view. A wave on the polar front (1) develops warm and cold fronts and a warm sector; it deepens (2) as the isobars
tighten; the faster cold front overtakes the warm front and the warm air is lifted clear (3) — the occlusion — after which it fills and dies.

3 ·  What Weather to Expect

Because a low comes at us west to east and lays its parts out in order, you can read the whole thing pass over you
like the hands of a clock. It opens gently — high wispy cirrus sliding in from the west and slowly thickening, the
glass beginning to ease off, the wind backing round into the south and freshening. That is the warm front and the
warm sector coming on, and for us that middle chapter is often just a muggy, grey, breezy day or two. Then the
cold front arrives, and there is no mistaking it: a wall of tall cloud, the wind slamming round from the south or
southwest hard into the west and northwest, a slug of heavy rain or a proper squall line, and the temperature
falling away behind it.
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And then — the part Floridians love a cold front for — comes the gift on the back side: a hard, dry, cool
northwest blow for a day or two, the humidity wrung clean out of the air, visibility for miles and miles, and the
seas building fast on that fresh breeze. But mind the water in those first hours behind the front, because that is
where it bites. The new northwest wind runs straight across the old southwest swell and throws up a short, steep,
confused cross sea that has hurt more vessels than the front itself ever did. The glass bottoms out as the front goes
through and then climbs hard behind it — that sharp rise is the front signing its name.

ON DECK

Offshore after the cold front: a hard NW wind across the leftover SW swell makes a short, steep cross sea. Slow
down, quarter the dominant train, and give yourself sea room. It is confusion, not strength, that does the
damage.

4 ·  What Can Kill It, and How It Dies

A low dies when you take away its food, and its food is that temperature contrast. Occlusion is the beginning of
the end — once the warm air has been lifted clear of the surface there is no more warm-against-cold left to burn,
and the engine simply runs down. It will die too if it outruns its upper support and the jet trough wanders off and
the lift aloft goes with it, or if it drags itself over cold ground or a cold sea where friction and lost contrast wind it
down, or if it just gets swallowed by a bigger system.

But there is nothing dramatic about the death of a low. It does not blow up — it fills. The pressure in the
middle rises, the wind eases off, and that tight, elegant comma of cloud slowly unwinds into a big shapeless swirl
of cold low cloud that can hang about for days, drifting off to the northeast, harmless as an old dog, its fronts
washed out to nothing. Cradle to grave, the whole life of a low runs three to seven days.

KEY RULE

A low is killed by occlusion (loss of temperature contrast) and by losing its jet support. It does not explode —
it fills, unwinds into a cold swirl, and drifts away over several days.

PART THREE

The Life of a HURRICANE — east to west

5 ·  How It Forms

Now let me take you across to the other one, and to do that we have to leave Florida altogether and go all the way
to Africa, because that is where a good many of our hurricanes are conceived. All summer long, out over West
Africa, the heat throws off clusters of thunderstorms that roll out over the ocean every few days as easterly waves
— little ripples in the trade winds. Most come to nothing and fall apart. But now and then one drifts over water
warm enough and through air still enough, and it begins to get its act together. From there it climbs a ladder we
have names for: a disturbance becomes a tropical depression when it closes off a circulation, a tropical storm and
a name of its own at thirty-four knots, and a hurricane at sixty-four.

What lifts a loose gang of thunderstorms up into a hurricane is a loop that feeds itself, and it is worth saying
slowly. The warm ocean gives up moisture into the air; that moisture climbs and condenses in the thunderheads
and lets go of its hidden heat; that heat warms the core and drops the surface pressure; the lower pressure pulls the
wind in faster; and the faster wind scours up still more moisture off the sea. Round and round — wind feeding
heat feeding wind — and once that wheel is turning and nothing up top is tearing at it, the thing can run away
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from everybody. The ones that come for us from the east in the heart of the season, August into October, are the
long-haul Cape Verde storms; the Bermuda High off to our east is the hand on their shoulder steering them west,
and whether they reach us or curve away north depends on how far out to sea that ridge is holding.

KEY RULE

What a hurricane needs to form:
Warm water — sea surface about 26.5°C (80°F) or more, and warm to ~50 m deep.
Low vertical wind shear — the single most important ingredient.
Coriolis — at least about 5° of latitude from the equator; none form on it.
A pre-existing seedling — usually an African easterly wave.
Deep, moist, unstable air — a dry mid-level layer starves it.
Time over open water, away from land, to organize.

6 ·  How It Grows

As the wheel spins up, the storms coil into curved bands, a center pulls together, the pressure keeps falling, and
then — at hurricane strength — something extraordinary opens in the middle: the eye. A patch of clear, calm,
gently sinking air, blue sky overhead, sometimes with seabirds trapped inside it, ringed all the way round by the
eyewall, which is the meanest ring of wind and rain in the whole of weather. We rate the strength on the
Saffir–Simpson scale, Category 1 at sixty-four knots up to a Category 5 above a hundred and thirty-seven, and by
how far the middle pressure has caved in. Give one everything it wants — deep warm water, wet air, and nothing
up top to bother it — and it can rapidly intensify, gaining thirty knots or more in a single day. That is the
nightmare, and it is worst when it happens in the last day before a coast.

The big ones even breathe. In what we call an eyewall replacement, a second ring of thunderstorms forms out
beyond the first, chokes off the inner eye's air supply, and takes over as the new eyewall; the storm sags for a few
hours during the changeover and then, more often than not, comes roaring back stronger and wider than before.
And there is the deep contrast with a low: a low spreads its strength out along a front for a thousand miles, while a
hurricane gathers nearly everything it has into that one tight, round, savage core.

EYE

eyewall — worst wind & rain

spiral rainbands

low-level inflow

storm moving  WEST ←

A hurricane in plan view: a calm eye inside the violent eyewall, spiral rainbands feeding in, low-level air spiralling inward counter-clockwise.
Compact and near-symmetric — the opposite of the low's broad, lopsided comma.
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7 ·  What Weather to Expect

Coming at you from the east, a hurricane speaks to you in the sea long before it says a word in the sky. Days
ahead of anything else, a long, low, oily swell rolls in — the forerunner, radiating out from a storm still far under
the horizon — and the surf starts to build and the time between the swells stretches out. Then the sky joins in: fast
high cirrus, then a lowering grey, then the first of the outer feeder bands marching through, squalls of wind and
rain with brighter gaps between them, each band a little angrier than the last. The barometer, dead flat for days,
tips into a slow slide that steepens as the core bears down.

The wind and sea climb band by band until the eyewall itself arrives, and that is the worst of it — screaming
sustained wind, rain going by sideways, visibility simply gone. If the eye rolls right over you there comes that
famous, eerie calm and a scrap of blue sky, and it is a liar — stand fast, because the far side of the eyewall is
coming behind it, just as hard, from the opposite direction. And here is what you must hold onto: the two things
that do most of the killing are not the wind on your face at all. It is the storm surge — the great dome of ocean the
wind piles up and drives ashore, worst in the right-front quadrant up here in our hemisphere — and the freshwater
flooding from all that rain. The outer bands sling out tornadoes for good measure. And old Buys Ballot never
quits: put your back to the wind and the center lies off to your left, and that one fact is the whole reason we fight
to get onto the right side of the track.

eye

MOTION

DANGEROUS
SEMICIRCLE

NAVIGABLE
SEMICIRCLE

rotation + motion

ADD → stronger

veers; sets you IN

rotation − motion

→ weaker

backs; sets you AWAY

e.g. 100 kt circulation,

20 kt forward speed:

right ≈ 120 kt
left ≈ 80 kt

Northern
Hemisphere

S. Hem: mirror
— LEFT is
dangerous

A Northern-Hemisphere hurricane moving west. On the right of the track (its north side) rotation and forward motion add — the dangerous
semicircle, higher winds and the surge; on the left they partly cancel — the navigable side.

ON DECK

You do not dodge a hurricane at close quarters. Decide early, avoid it two days out with sea room, and stay
outside the 34-knot wind field — which can reach 100–200 NM from the center. The forecast cone is the track of
the center only; the dangerous winds routinely lie outside it, so plot the wind radii, not the cone.

8 ·  What Can Kill It, and How It Dies

For all its fury, a hurricane is a delicate thing, and four things kill it. Wind shear is the assassin — strong winds
aloft lean the warm core over and vent its heat off to one side, and the whole loop comes apart. Dry air is the next,
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and here Africa sends its own poison after its own children: the Saharan Air Layer, a tongue of dusty, dead-dry
mid-level air riding the same road the storms take, and if it wraps into the circulation the thunderstorms starve.
Cool water is the third — wander over a cold patch, or stall and stir up your own cold wake from below, and the
fuel line is cut. And land is the fourth and the surest of all: the instant the eye crosses the beach the warm water is
gone and friction claws at the low levels, and it weakens fast — though it can still drown the whole interior and
spin up tornadoes for another day and night.

But here is the twist that stitches this whole talk together, so listen close. A hurricane does not always die.
Recurve one north into our latitudes and it runs smack into a front, a temperature contrast and the jet stream —
the very things a mid-latitude low lives on. It throws off its warm core and grows a cold one, sprouts fronts,
spreads out, speeds up, and turns into… a low. We call it extratropical transition, and it is the doorway between
the two halves of this whole talk: the tropical monster does not so much perish as change species, and go racing
off to the northeast as the other kind of storm — to punish Nova Scotia, or Ireland, or the fishing grounds in
between.

KEY RULE

A hurricane is killed by shear, dry air, cool water, or land. But it may not die — recurving into the mid-latitudes
it can transform into a mid-latitude low (extratropical transition) and live on.

PART FOUR

Side by Side

9 ·  The Two Engines Compared

THE LOW (extratropical) THE HURRICANE (tropical)

Born On the polar front, 30–60°, over land or coast
Over warm tropical ocean, ~5–20°N; off Africa or in the
Gulf

Florida season Late fall through spring June–Nov; peak mid-Aug to mid-Oct

Direction past us West → East East → West (often recurving N)

Steered by The jet stream / upper westerlies Trades on the south side of the Bermuda High

Energy source Temperature contrast (baroclinic) Latent heat from warm water (warm-core)

Core Cold-cored Warm-cored

Fronts Yes — warm, cold, occluded None

Size Large — 1,000–2,000 NM Compact — 100–600 NM

Strongest wind Behind the cold front, broad area In the eyewall, tight ring

Shape Asymmetric comma Near-symmetric circle

Killed by Occlusion; loss of contrast or jet Shear, dry air, cool water, land

Worst hazard Gales, cross seas, cold blow Eyewall wind, surge, flooding, tornadoes

Typical life 3–7 days 1–2 weeks

10 ·  Where They Secretly Agree
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For all those opposites, the two of them share a backbone, and the day you see it is the day two lists of facts turn
into one understanding. Both are lows. Both spin the same way. Both answer to the same rules for finding their
center and choosing your safe side. And both, when all is said and done, die the same death — starved of
whatever it was that fed them. Learn one storm honestly and you have half-learned the other.

Both storms… So…

Are lows with cyclonic (counter-clockwise) spin
Buys Ballot works for both — back to the wind, center on your left (N.
Hem.)

Need Coriolis to spin up Neither forms on the equator; both weaken toward it

Deepen when air is vented aloft faster than supplied Upper divergence over a low; the warm chimney venting a hurricane

Have a dangerous and a navigable side once
moving

Same avoidance logic — get onto the weaker side early

Die when cut off from their energy source The low at occlusion; the hurricane at landfall or over cool water

Can turn into one another A recurving hurricane can become a mid-latitude low

ON DECK

THE CROSSOVER — when a hurricane becomes a low.
Recurving north out of the tropics, a hurricane meets the front, the temperature contrast and the jet that a
mid-latitude low runs on. It trades its warm core for a cold one, grows fronts, spreads out and speeds up, and
accelerates away to the northeast. It can hold dangerous winds and huge seas over a far wider area than it ever
did as a compact hurricane — which is exactly why the two halves of this talk are really one story.

11 ·  The Florida Calendar

Months What's likely From where

Dec–Mar Cold fronts; strong lows / Nor'easters offshore NW, then off to the E

Apr–May Fronts weaken; first tropical disturbances Fading W→E fronts; stray tropical from S

Jun–Jul Early-season, often homegrown tropical Gulf and W Caribbean, short tracks

Aug–Oct Peak hurricanes; long-track Cape Verde storms E and SE, across the Atlantic (E→W)

Nov Late tropical (often Caribbean); fronts return S/SE tropical; fronts begin W→E again

IN ONE BREATH

Say These Until They Are Automatic
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1.  A low is a temperature engine; a hurricane is a moisture
engine.

10.  A hurricane can rapidly intensify when water is warm and
shear is nil.

2.  Low: cold-cored, has fronts, born on the polar front. 11.  Low weather: warm front, warm sector, cold-front
squalls, then a cold NW blow.

3.  Hurricane: warm-cored, no fronts, born over warm ocean. 12.  Hurricane weather: swell first, then bands, then the
eyewall, then the surge.

4.  Lows cross Florida west to east; hurricanes come east to
west.

13.  A low is killed by occlusion and loss of jet support.

5.  The jet steers the low; the trades and the Bermuda High
steer the hurricane.

14.  A hurricane is killed by shear, dry air, cool water, or land.

6.  A low needs contrast + an upper trough; a hurricane
needs warm deep water + low shear.

15.  Both are lows; both spin counter-clockwise; both obey
Buys Ballot.

7.  A low grows by the cold front overtaking the warm front. 16.  Both have a dangerous and a navigable side — get to
the weaker side early.

8.  A hurricane grows by wind feeding heat feeding wind —
and builds an eye.

17.  Neither forms on the equator — both need Coriolis.

9.  A low is often deepest just after it occludes. 18.  A recurving hurricane can become a mid-latitude low —
the crossover.

The whole of it, from a Florida dock

Watch the west in winter and the east in summer. When the glass falls and the wind backs into the south, a low is

coming and it will pass — take the cold front's cross sea seriously and let it go by. When a long swell comes up out of a

clear southeast sky in August, a hurricane is talking to you from over the horizon — decide early, get to the navigable

side, and give it room. Same low pressure, opposite directions; the sea and the glass will always tell you which one you

have.

Georgia Hilton — US Navy Veteran, USCG Master & OICNW
Maritime Professional Training, Fort Lauderdale · CaptainGeorgia.com

Fair winds. Watch both horizons.


