Understanding Probabilities in Weather Forecasting

Zlii

What does a “20% chance of rain” really mean? You check the forecast for tomorrow and
see there's a certain percentage for the day you’re inquiring about. Should you cancel your

outdoor plans? Bring an umbrella just in case? Or ignore it and hope for the best?

If you're confused, welcome to the party! Many people misunderstand what these percentages
actually mean. But once you learn how forecast probabilities work, you'll be better prepared and

less surprised by what the sky decides to throw at you.



The Basics: What Probability Actually Means

In the world of weather forecasting, we utilize the term “PoP”, or the percentage chance
of precipitation. “PoP” is defined as the probability that measurable precipitation (0.01 inches or

more) will occur at a specific location during a specified time.

With this highlighted now above, it’s not likely that it will rain somewhere in your city or
area. Nor does it mean it will rain 30% of the day or that 30% of the area will get wet. What it
means—using the 30% example—is that there is a 3-in-10 chance that any given point in the
forecast area (like your backyard) will get rain during the forecast period. Below visualizes this

very nicely.

What Does Percent Chance of Rain Mean?
Chance of rain is the likelihood that anywhere in
the forecast region will get rain.

Does not indicate o . Does not indicate
how much rain. 30% Chance of Rain how long it lasts.

&

L ]

&

é 4

&

48

sciencenotes.org



How “PoP” is Calculated

There are two main ways it’s calculated and how forecasters arrive at a percentage. First,
there is a formula that is followed. It’s the forecaster’s confidence multiplied by the area
coverage percentage [PoP = Forecaster’s Confidence (%) % Areal Coverage (%)]. So in example
number one, let's say a forecaster is 100% confident that 30% of an area will receive rain. Doing

the math, the PoP comes out to be 100 x 0.30 = 30%.

The other method that meteorologists and forecasters utilize are computer models, but
more-so what we call ensembles. Essentially, an ensemble is a collection of multiple forecasts of
the same weather model (i.e. ECMWF) that is run several times with various initial conditions to
see all plausible outcomes. It’s a technique that helps to understand the range of possible
outcomes and uncertainties. If 4 out of 10 models predict rain at your location, the PoP might be

set at 40%. This method reflects uncertainty in atmospheric conditions.
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Common Misconceptions

Since forecasts are based on grid points, your precise location may or may not experience
rain—even if nearby areas do. A 20% chance in the suburbs could still mean someone gets
soaked, especially during summer pop-up thunderstorms. With this said, let’s clear up a few

common misconceptions about what a percentage means in the world of weather forecasting:

o  X{ "40% means it will rain for 40% of the day."

=» No—it could rain for 5 minutes or S hours.
o  X{ "40% means it’ll rain over 40% of the city."

=» Not quite—it’s about the chance at a specific point, not city-wide.
e [ "There’s a 40% chance that rain will occur at your location."

=» That’s the most accurate way to think about it.

Combining Probability With Context

Since it can still be confusing for the general public regarding percentages and how to
visualize them, the world of percentage forecasting has meshed into something that’s more easily
graspable and comprehensive. This adds context with the probabilities. In the examples below,
we’d summarize probabilities ranges accordingly:

o 10-20% — Very low chance. Don't cancel plans, but be aware of surprises.
e 30-50% — Decent chance. Bring an umbrella or plan for indoor options.

e 60-100% — Likely. Make rain-friendly plans.



Conclusion

Weather probabilities aren't vague guesses—they’re a reflection of the uncertainty in the
atmosphere and the best scientific estimate available. When you see a percentage, think of it as

your risk at that spot.

So the next time you receive a forecast from a meteorologist at The Weather Pros, or you check a
weather app and see that the forecast calls for a 40% chance of rain, remember: it might rain, it

might not—but there’s a 4-in-10 shot that your backyard gets wet!
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