From Balloons to Storm Chasers: The

History of the Dropsonde

In the fascinating world of hurricane hunting, few tools are as valuable or as unique as
the dropsonde. This small, tube-shaped instrument is released from aircraft directly into the heart
of the storm, sending back critical data as it parachutes through swirling wind and rain. This
incredible instrument that now is flown with modern aircraft through storms is a result of

decades of meteorological innovation.

Before The Dropsonde

The concept of gathering data from within the atmosphere dates back to the 19th century, when

scientists first used kites and balloons to lift thermometers and barometers to the sky. By the



1930s and 1940s, radiosondes (weather sensors attached to helium balloons) were being
prominently deployed. The main objective of these devices is to transmit data such as
temperature, humidity, and pressure as they rise through the troposphere (where our weather

occurs).

If you’ve ever seen a weather sounding like the one below, essentially this is what the
radiosondes help produce by sampling our atmosphere. It records temperatures, winds, pressure,

etc., - all to help meteorologists and forecasters produce forecasts and monitor real-time data.
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However, the downside to radiosondes is that they only can ascend. They can’t sample the air
while descending, which obviously presents a problem since they’re incapable of collecting

needed data from the inside of a hurricane. A new approach was needed.



The Birth of the Dropsonde

In the 1950s and 1960s, the dropsonde was developed as military and meteorological interests
converged during the early Cold War and Space Race between the United States and Soviet
Union. Airborne meteorological research was expanding, and scientists saw the value of

dropping sensors from aircraft into developing storms.

In 1961, the U.S. The Weather Bureau and the Air Force began experimenting with primitive
drop instrumentation systems. Early dropsondes were bulky and rudimentary, but they provided a

new perspective and revelation: a vertical slice of a storm’s internal structure.

Advancements in Hurricane Reconnaissance

By the 1970s and 1980s, the main “game changer” came with the U.S. Air Force’s
Hurricane Hunters and NOAA’s Aircraft Operations Center. These crews flew directly into

hurricanes aboard aircraft like the Lockheed WP-3D Orion and later the WC-1301.
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Dropsondes were released from high altitudes (above 30,000 feet), parachuting down through the
storm. As they fell, they measured parameters such as pressure, temperature, humidity, wind

speed and direction.

Data was then transmitted in real-time back to the aircraft and then relayed to the National
Hurricane Center. By the 1990s, the dropsonde had become standard equipment for tropical
cyclone missions. It was central to models that predicted hurricane intensity and landfall with

ever increasing precision.

The Modern Dropsonde: Compact and Precise




Today’s dropsondes are far smaller and more precise than their early predecessors. They’re
typically a foot in length, lightweight, and equipped with GPS sensors that allow precise wind

tracking.

A single hurricane mission can deploy 30 to 60 dropsondes, giving scientists an incredibly
detailed view of a storm’s eye, eyewall, and inflow/outflow layers. Data from these dropsondes
are also instantaneously sent to the National Weather Service where they can use real-time data
through it being processed through supercomputers using complex mathematical equations to

then be utilized for computer models.

This is all garnered as a hurricane is churning up in a specific area, and where now we can see
what computer models predict in the future helping us to make crucial forecasts. Some other
main benefits of modern dropsondes are also used over oceans, where weather balloons can't
reach; In polar regions, to aid satellite calibration; during winter storms and atmospheric river

events; support of climate research and aviation safety.

These next-generation systems may operate autonomously, reducing costs and improving
coverage in remote areas. Some researchers are exploring biodegradable dropsondes, addressing

environmental concerns tied to deploying dozens of devices over sensitive ecosystems.

The Importance Of Them

Dropsonde data have saved countless lives by improving hurricane forecasts. Their

legacy is one of bravery, innovation, and relentless pursuit of atmospheric understanding. From



the roaring winds of a Category 5 hurricane to the calm eye of the storm, the dropsonde has

become an irreplaceable part of how we observe and survive the planet’s fiercest weather.
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