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Why Japan Still Struggles to Forecast
Deadly Linear Rainbands
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Read the following article aloud.

Rain has fallen on central Tokyo for 35 days straight, the longest streak on record, and
Typhoon Surigae is expected to approach the Izu Islands while the ground across Kanto is
still loose from the rain.

Shingo Shimizu of the National Research Institute for Earth Science and Disaster Resilience
(NIED) has spent years working on the systems meant to warn Japan about its most
dangerous kind of downpour: the linear rainband. In an interview with Japan Forward, he
explained why it keeps outrunning the forecasts.

Linear rainbands are built from towering storm clouds called cumulonimbus, the same clouds
behind the sudden summer downpours Japanese media call "guerrilla rain."

Continued on next page.
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A single cloud delivers a short, violent burst and then moves on. It's hard to predict, and it
comes suddenly," Shimizu said. "Concentrated heavy rain is what happens when those
clouds form a line, and the rain doesn't stop.”

A single cloud can grow to around ten kilometers across and last just 30 minutes to an hour.
More importantly, rain can begin reaching the ground within about ten minutes of the cloud
first appearing on radar.

"By the time you look at the radar and think, 'This looks dangerous,' the rain may already be
pouring down," Shimizu said.

In a rainband, new storm clouds repeatedly form upwind and follow the same path as those
before them. This creates a line of clouds that can stretch 100 to 200 kilometers, bringing
repeated downpours over the same area.

A single cloud can produce 50 millimeters of rain in an hour, Shimizu said—roughly the
maximum drainage systems in a city like Tokyo are designed to handle.

In Chiba Prefecture, where drainage systems in priority areas were designed to handle up
to 65.1 millimeters per hour, rainfall reached 115 millimeters in a single hour this August.

Chiba City recorded more than 360 millimeters of rain in total, over three times its usual
August rainfall. Thirteen people died across the prefecture, including four deaths still under
investigation.

The difficulty is not simply predicting whether heavy rain will occur. Forecasters also have to
predict exactly where the storms will form and whether new storms will continue following the
same path.

Sometimes clouds move in different directions and the rain is spread out. But occasionally,
new clouds repeatedly form over the same location, causing rainfall to become extremely
intense.

Another problem is moisture.

The storms are fueled by warm, humid air, but much of that moisture is over the ocean
before it reaches Japan. Scientists still cannot measure all of it accurately.

Japan's Meteorological Agency began issuing short-term rainband forecasts in May, aiming
to give people two to three hours of warning.
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Early results show how difficult the task is. Through August 30, 16 of 53 forecasts correctly
predicted where a rainband would develop. The system detected about 62% of the rainbands
that actually formed.

However, even when the system did not correctly predict the rainband's exact location, 48 of
the 53 forecasts were followed by at least 100 millimeters of rain within three hours.

Shimizu says the models may be correctly predicting dangerous weather, but rainfall that
occurs a little farther away can still count as a forecasting failure.

Japan is also seeing more episodes of extremely heavy rain.

Rainfall of at least 50 millimeters in one hour occurred about 340 times a year on average
between 2016 and 2025. That compares with about 226 times a year between 1976 and
1985.

For rainfall exceeding 80 millimeters an hour, the average increased from around 14 cases a
year to 25. Rainfall of 200 millimeters or more doubled from about 2.2 cases to 4.4.

At the same time, Japan's total annual rainfall has not shown a clear long-term increase.

In other words, Japan is not necessarily getting more rain overall. More of its rain is arriving
in short, intense bursts.

Scientists are still studying exactly how warming affects rainbands. One 2023 study
projected that they could become more frequent as global temperatures rise.

The basic idea is straightforward: warmer air can hold more water vapor. When that moisture
rises and condenses, it produces rain. More moisture can mean heavier rainfall.

Better forecasts can save lives—but only if people have enough time to act.

Japan's disaster warning system tells residents to evacuate by Level 4. But Shimizu warns
that waiting until then can sometimes be dangerous, particularly at night.

"If a warning comes at midnight, telling people to evacuate doesn't necessarily mean they'll
actually leave," he said.

Local governments therefore face a difficult decision. They can open shelters early, even
when forecasts are uncertain, or wait for more reliable information and risk giving residents
too little time.

Source: Why Japan Still Struggles to Forecast Deadly Linear Ralnbands
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For smaller municipalities, repeated false alarms can also create problems. Opening shelters
requires staff and money, and officials worry that people may eventually stop taking warnings
seriously if nothing happens.

A review following the Chiba floods found that all 22 affected municipalities had access to
emergency notification systems, but only six used the service that sends alerts directly to
mobile phones throughout an affected area.

Evacuation does not always mean traveling to an official shelter. If going outside is too
dangerous, the JMA advises people to consider moving to an upper floor of a nearby sturdy
building.

With another typhoon approaching, Shimizu is particularly concerned about areas such as
Chiba, where the ground remains saturated, and rivers are still swollen from earlier rainfall.

"Even if rainfall doesn't reach the threshold for a special warning, the amount of rain that
has already fallen makes the situation extremely dangerous," he said, urging particular
caution in low-lying areas.

Shimizu acknowledged that people affected by disasters are often eager to return to their
daily routines.

"l understand that people want to get back to normal and that they have work and other
responsibilities,” he said. "But nothing is more important than protecting your life. | urge
everyone to make evacuation their first priority."
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2 _ Key phrases and vocabulary

First repeat after your tutor and then read aloud by yourself.

1. priority 25 EI18
Customer safety should always be the company’s top priority.

2. intense F L L)
The high school baseball team faced intense pressure before the championship game.

3. moisture K%
Store the crackers in a dry container to prevent moisture from making them soft.

4. project FIT 5
Transportation experts project that demand for electric cars will increase.

5. threshold E#£{E
The threshold for pain from noise is about 120 decibels.

3_ Questions

Read the questions aloud and answer them.
1. Why are linear rainbands difficult to forecast?

2. How quickly can rain reach the ground after a storm cloud appears
on radar?

3. How has the annual number of heavy rainfall events changed since
the 1970s?

4. How should local governments balance early evacuation warnings
with the risk of false alarms?

5. What can people do to stay safe when heavy rain makes it
dangerous to go outside?
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