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Cover: Residents prepare sandbags ahead of Hurricane Sandy. Photo: EPA/Michael Reynolds.

Understanding Climate Health: The Fuel Behind
Hurricane Sandy

Abstract
In October 2012, Hurricane Sandy threatened the densely populated U.S. East Coast.
Writing as the storm approached, climate scientist Kevin Trenberth explained how natural
weather set up a huge, intense storm, and how global warming added fuel through
warmer oceans, a moister atmosphere, and higher seas. This lesson explores how
climate change can make a single storm more dangerous.

Introduction
Hurricane Sandy was a very large and powerful hurricane. It brought winds gusting to 103
kilometers per hour to coastal North Carolina, and forecasters expected it to turn left and
move ashore between Washington, D.C., and New York. Storm-force winds extended more
than 800 kilometers from its center. A long stretch of easterly wind had already piled up water
along the coast. Combined with high tide and storm surge, ocean surges over 3 meters were
possible in the New York City area. Trenberth, whose own family was evacuating from
Hoboken, New Jersey, described the ingredients that made Sandy so threatening and the
role climate change played in each one.
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How Do Scientists Study This?
Trenberth's analysis combined real-time weather observations with basic physics. He
compared sea surface temperatures along the Atlantic coast with normal values and
estimated how much of the difference came from global warming. He then applied a
well-established rule: for every 1°C of warming, the atmosphere can hold about 7%
more water vapor. Because moisture fuels tropical storms, this relationship lets
scientists estimate how extra warmth increases a storm's intensity and rainfall. Finally,
he separated the causes: natural variability set up the storm's path and structure,
while climate change added extra heat, moisture, and higher sea levels.

Observe the ocean

Sea surface temperatures
were compared with
normal values across an
800 km band off the
Atlantic coast.

Apply the physics

Each 1°C of warming lets
air hold about 7% more
water vapor, which fuels
storms and heavier rain.

Separate the causes

Scientists distinguish
natural weather conditions
from the extra boost added
by global warming.
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What Did They Discover?
Sea surface temperatures along the Atlantic
coast were running more than 3°C above
normal across a region stretching 800
kilometers offshore from Florida to Canada.
Global warming contributed about 0.6°C of that.
Extra moisture provided fuel for the storm,
increasing its intensity and magnifying rainfall.
Trenberth estimated that climate change
contributed roughly 5 to 10% to the storm's
effects through warmer oceans and a warmer,
moister atmosphere. Natural variability provided
near-optimal conditions for a hurricane to run
into extra-tropical weather, creating a huge,
intense storm, while higher sea levels made the
storm surge more dangerous.

Sandy's biggest risk was coastal
storm surge on top of sea levels
already raised by climate change.
Even a small rise in the baseline
makes flooding reach farther.

Takeaways

Warm water fuels
storms
Warmer oceans supply
extra heat and moisture
that make hurricanes
more intense.

7% per degree
Each 1°C of warming lets
the air hold about 7%
more water vapor,
boosting rainfall.

Nature plus warming
Weather set up Sandy,
but climate change added
a 5 to 10% boost to its
impacts.



RESEARCH EXPLAINED

06 | KEY TERMS & ACTIVITY

IRISTEM / TRANSLATED RESEARCH 06 / 04

Key Terms
Storm surge
A rise in sea level caused by a storm's winds pushing water toward the shore, which can
flood coastal areas.

Sea surface temperature
The temperature of the top layer of the ocean. Warmer surface water gives storms more
energy.

Water vapor
Water in gas form in the atmosphere. Warmer air can hold more of it, providing fuel for
storms and rain.

Extra-tropical conditions
Weather systems outside the tropics. When a hurricane merges with them, it can grow
larger and more intense.

Natural variability
Changes in weather and climate that happen naturally, without human influence.
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Activity
Storm Fuel Calculator
Students use the 7% rule to estimate how much extra water vapor warmer air can hold
and connect it to Sandy's rainfall.

Materials: Calculator; Graph paper; Data from the lesson

1. Start with 100 units of water vapor for air at a baseline temperature.

2. Calculate how much vapor the air can hold after 1°C, 2°C, and 3°C of warming, adding
about 7% for each degree.

3. Graph your results, with temperature on the x-axis and water vapor on the y-axis.

4. Using the lesson, mark the 0.6°C of ocean warming attributed to global warming and
estimate the extra moisture it provided.

5. Write a short explanation of why a warmer climate can make storms like Sandy rainier
and more intense.
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