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Carol Tear explains how forecasters are 
able to predict the path of hurricanes

As Hurricane Irma moved through the Caribbean 
and on to Florida in September 2017, detailed 
warnings of its probable path were broadcast. 

These allowed residents to prepare for the extreme 
conditions. In the middle of the tragic destruction, 
it is easy to lose sight of the amazing success story of 
hurricane forecasting. 

Table 1 shows how much more deadly the Galveston 
Hurricane was than Hurricanes Harvey and Irma. 
In 1900 the population of Galveston was 38 000. 
Houston, where Harvey made landfall, is 50 miles 
from Galveston and has a population of 2.3 million. 
A major factor that contributed to the high death toll 
in Galveston was lack of information about the storm.

We don’t know where the Galveston Hurricane 
started. In 1900 the only observations were reports 

from ships, and they had to telegraph details from 
port. Antigua and Cuba reported the storm, but it was 
wrongly reported to be moving up the east coast of the 
USA. The warning was not raised until about 28 hours 
before the storm arrived. 

In August 2017 Hurricane Harvey arrived in 
Houston 8 days after the first advisory from the US 
National Hurricane Center was issued.

How are data collected?
Aircraft have been used to collect data since the 1950s. 
Some early hurricane hunters braved the conditions to 
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Satellite view of Hurricane Irma, 9 September 2017

Hurricane watch

Table 1 Hurricane fatalities

Hurricane Year Category (1–5) US deaths
Galveston 1900 4 6000–12 000
Harvey 2017 4 82
Irma 2017 5 58
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Activities
1 Investigate the Saffir–Simpson scale:  

www.tinyurl.com/hbyuw6q
2 Analyse the lists of category 4 and 5 hurricanes, 

and plot a graph to see if they are becoming 
more frequent: www.tinyurl.com/ycmyzg55 
and www.tinyurl.com/ppwcjwo

Hurricane warnings

In May 2017 the US National Hurricane Center (www.
nhc.noaa.gov) predicted an ‘above normal hurricane 
season’. The centre compares results of several models 
to make a forecast. In 2014 it started predicting storm 
surges, which cause flooding. This helps to plan areas 
that should be evacuated.

The first forecast about ‘Tropical Storm Irma’ was 
the day before it intensified into Hurricane Irma. Its 
first landfall in Barbuda was 7 days later and it reached 
Florida after 11 days. Figure 1 shows Irma’s predicted 
path, and Figure 2 shows its actual path. Work 
continues to improve the models, because accurate 
predictions save lives. 

fly into the eye, recording data. Today hurricane hunter 
aircraft fly near or over the top of the storm (see videos 
at www.tinyurl.com/y9lbk549). Aircraft can measure 
wind speed near the top of the storm and record video, 
so images can be compared to previous hurricane 
images. In the mid-1990s aircraft began to drop GPS 
tracked devices called dropsondes, which measure 
conditions as they descend through the storm and 
radio back readings of pressure, humidity, temperature, 
wind direction and speed. 

There are also many weather satellites. Images in 
the infrared and the visible spectra give information 
including position and the difference in temperature 
between the cloud tops and the eye, which indicates 
the intensity of the storm. Information from weather 
satellites is shared between countries.

What happens to the data?
Data from each hurricane were used to build statistical 
models to predict future hurricanes. These models 
only work well if a hurricane is similar to one that has 
occurred before.

Today forecasters also use dynamic models. These 
are based on the current conditions and calculate how 
the hurricane will develop. This takes a lot of computing 
power. The development of supercomputers has been 
essential for developing weather models. 

Figure 2 Actual path of Hurricane Irma
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Figure 1 Predicted path of Hurricane Irma. The 
shaded area is not the size of the hurricane but the 
probability area that the path falls within — the 
smaller it is the more confident forecasters are — 
which is why it spreads out as you get further from 
the current position
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