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The Thunderstorm Recipe: Moisture, Lift, and Instability

By the rock. August 10, 2026. Grounded in National Weather Service definitions.

The short version

Thunderstorms need three ingredients: moisture to fuel them, instability so rising air keeps rising,
and lift to start the rising. With all three, a storm runs a three stage life: a towering cumulus of pure
updraft, a mature stage where updraft and rain cooled downdraft coexist and the weather peaks,
and a dissipating stage where the downdraft wins and the storm exhales itself apart. Add wind
shear and storms organize, live longer, and turn severe.

The three ingredients

e Moisture. Water vapor is the fuel. When it condenses into cloud, it releases the heat that keeps the
storm's engine running. Humid, high dew point air is a loaded pantry.

¢ Instability. Warm air near the ground under colder air aloft means a lifted parcel stays warmer than
its surroundings and accelerates upward, like a beach ball released underwater.

¢ Lift. Something must start the rise: a front plowing under warm air, a sea breeze, a mountain slope,
or the outflow of an earlier storm. No trigger, no storm, even with a loaded sky.

The life of a storm

Stage one is the towering cumulus: a muscular updraft building the cloud tens of thousands of feet in
under an hour. Stage two is maturity: precipitation becomes heavy enough to drag a cold downdraft to
the ground while the updraft still feeds, and this coexistence delivers the storm's peak: heaviest rain,
lightning, hail if the updraft is strong, gusty outflow. Stage three is collapse: the downdraft chokes off
the updraft's warm inflow, the fuel line closes, and the storm rains itself out, often within thirty to sixty
minutes of maturity.
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1. towering cumulus 2. mature 3. dissipating

Updrafts in red, downdrafts in blue. Maturity is the only stage where both run at once, which is why it owns the fireworks.



What makes a storm severe

The fourth ingredient is wind shear: winds changing speed and direction with height. Shear tilts a storm
so its downdraft no longer lands on its own updraft, letting the engine run for hours instead of minutes,
and in strong shear the updraft itself can begin to rotate, producing supercells, the storms responsible
for most giant hail and violent tornadoes. Officially, severe means hail an inch or larger or gusts of 58
mph or more.

Respecting the product

Every thunderstorm manufactures lightning, and lightning outruns rain: strikes can hit ten miles from
the rain shaft, ahead of or behind the storm. The rule is boring and correct: when thunder roars, go
indoors, and stay half an hour past the last rumble. The rock stays out in everything, but the rock has
been struck before and describes the experience as clarifying.

Check your understanding

1. Which three ingredients does every thunderstorm need?

O A. Moisture, instability, lift
O B. Heat, wind, pressure
O C. Clouds, rain, lightning

2. During which stage does a storm produce its heaviest weather?

O A. Towering cumulus
O B. Mature, when updraft and downdraft coexist
O C. Dissipating

3. What does wind shear do to a thunderstorm?

O A. Blows it apart immediately
O B. Tilts and organizes it so it lives longer and can turn severe
O C. Only changes which direction it moves

4. Lightning can strike how far from the rain shaft?

O A. Only inside the rain
O B. Ten miles is routine
O C. A hundred miles regularly

5. The official severe hail threshold is:

O A. Peasize
O B. One inch, about a quarter
O C. Golf ball size



Answer key

1. Which three ingredients does every thunderstorm need?
A. Moisture, instability, lift — Fuel, the tendency for lifted air to keep rising, and a trigger to start the
rise. Miss one and the sky stays quiet.

2. During which stage does a storm produce its heaviest weather?
B. Mature, when updraft and downdraft coexist — Maturity is the only stage running both drafts at
once, and it owns the peak rain, lightning, and hail.

3. What does wind shear do to a thunderstorm?
B. Tilts and organizes it so it lives longer and can turn severe — Shear separates the downdraft from
the updraft's fuel supply, extending the storm's life; strong shear can set the updraft rotating.

4. Lightning can strike how far from the rain shaft?
B. Ten miles is routine — Bolts from the storm's anvil routinely land ten miles out, sometimes beyond
the thunder you can hear.

5. The official severe hail threshold is:

B. One inch, about a quarter — One inch diameter hail or 58 mph gusts make a storm officially severe;
a tornado does it instantly.

Questions people actually ask

How far from a storm can lightning strike?

Ten miles is routine, occasionally more, which can be beyond the thunder you can hear. If you can hear
any thunder at all, you are in range.

Why do afternoon storms fade in the evening?

Many single cell storms feed on daytime heating. When the sun quits, the instability ingredient
weakens, and storms without other support exhale.

What officially makes a thunderstorm severe?

Hail one inch in diameter or larger, wind gusts of 58 mph or more, or a tornado. Heavy rain and
frequent lightning alone do not qualify, however dramatic.

Can a storm really form from a previous storm?

Yes. A collapsing storm's cool outflow plows under neighboring warm air like a miniature cold front,
providing the lift for the next tower. Storm lines sustain themselves this way for hours.
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