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sixes. But for many extreme weather events such as record heat, it is much harder to
prove that our CO2 is innocent, just as it is very hard to prove that loaded dice didn't
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Science doesn't have a good understanding of warming's impact on the occurrence and
strength of small, fierce storms such as tornadoes, so it would be very difficult to show a
human fingerprint in the severity of the recent outbreaks. But extra heat and water vapor
are up there, so it could be harder to show that we haven't boosted the destructive

pOwWer.

More important, if we continue to burn fossil fuels and release the CO2 to the air, we're
loading the dice more and more. For any "business as usual” scenario, the coming
changes are projected to be much bigger than those that have occurred so far. Today's
youngsters might live to see so much warming that the hottest summer now on record
becomes commonplace or even cool in many places.

But here's the difference between dice and climate, between Earth and Las Vegas. Even
if gamblers avoid shady dice games and play at a state lottery or a licensed casino,
many do lose money, but they can quit while they still have bus fare, and there's a slight
chance of striking it rich. We expect the climate changes from our CO2 to be costly, but
we can limit those costs by including the best science in our planning, leaving us with
much more than bus fare, and pointing to a sustainable and prosperous future.

Race against time

Unfortunately, if three rotten cherries come up on the climate slot machine before we
master sustainable energy, we could lose the jackpot. Science hasn't found a plausible
way for rapidly rising CO2 to turn Earth into Eden, but there is at least a slight chance of
a rapidly collapsing ice sheet flooding the coasts, or widespread droughts and heat
stress risking famine, or other very large problems.

Much of my research, and that of many colleagues, has been devoted to replacing these
worrisome "what if's" with hard numbers. And in some cases, the worries have grown
smaller as we learned more. But in other cases, the worries are still there and might even
be bigger.

Even so, the best science is clear. We get many benefits from burning fossil fuels, but
the CO2 is projected to change the climate in costly ways. As the easy fossil fuels are
exhausted, more and more we will want sustainable alternatives.

Careful lottery players check the jackpot and their cash reserves before buying the next
ticket. But though the scientific community is working to calculate the odds in the climate
game, society is still rolling the increasingly loaded dice through accelerating fossil-fuel
burning.

It could make you wonder who the real gamblers are.

Richard Alley, a glaciologist at Penn State University, is a fellow of the American Academy
of Arts and Sciences and a member of the National Academy of Sciences. He is also
host of the PBES mini-series Earth: The Operators' Manual.
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