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IX. Gulf Stream

AIT: Gore describes the functioning of Atlantic branch of the thermohaline
circulation (THC), the oceanic “conveyor belt” that, along with the Gulf Stream,
keeps Europe relatively warm in the wintertime. The sinking of dense (cold and
salty) water at the northern end of the belt pulls warm surface water up towards
Europe from the equator. Gore worries that “the rapid melting of Greenland ice”
will decrease the density of North Atlantic surface water to the point where it
sinks too slowly to drive the conveyor. According to Gore, such an event
happened “10,000 years ago,” and “The Gulf Stream virtually
stopped...Consequently, Europe went back into an ice age for another 900 to
1,000 years.” “Some scientists are now seriously worried about the possibility of
this phenomenon recurring.” (AIT, p. 149)

An illustration of the THC “conveyor belt”

Comment: Gore assumes that it is the THC that keeps London and Paris 15-20°F
warmer than New York City during the winter. Richard Seager of Columbia University’s
Lamont-Doherty Earth Observatory and his colleagues contend that oceanic heat
transport is simply not strong enough to account for Europe’s milder winters. The key
factor, they contend, is a difference in the warmth of the prevailing winds that blow
across north-eastern North America and Western Europe. During the winter, “South-
westerlies bring warm maritime air into Europe and north-westerlies bring frigid
continental air into north-eastern North America.””

If this finding is correct, then Europe should continue to enjoy mild winters even if global
warming weakens the THC. Seager elaborates on this point in a popular treatment of his
research:

...I would expect that any slowdown in thermohaline circulation would have a
noticeable but not catastrophic effect on climate. The temperature difference
between Europe and Labrador should remain. Temperatures will not drop to ice
age levels, not even to the levels of the Little Ice Age, the relatively cold period
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that Europe suffered a few centuries ago. The North Atlantic will not freeze over,
and English Channel ferries will not have to plow their way through sea
ice....Instead of creating catastrophe in the North Atlantic region, a slowdown in
thermohaline circulation would serve to mitigate the expected anthropogenic
warming!?

Similarly, Seager questions the theory that a shutdown of the THC triggered the Younger
Dryas, the mini-ice age of 10,000 years ago” or so, to which Gore refers. Some
scientists have speculated that a sudden release of fresh water into the Labrador Sea,
following the collapse of a giant ice dam in North America, shut down the THC and
caused the Younger Dryas. “But,” says Seager, “the Younger Dryas was not a purely
North Atlantic phenomenon: Manifestations of it also appeared in the tropical and
southern Atlantic, in South America, and in Asia.” Moreover, “evidence has emerged that
the Younger Dryas began long before the breach that allowed freshwater to flood the
North Atlantic.”

Even if a freshening of the North Atlantic did shut down THC thousands of years ago, the
recurrence of such an event today is highly implausible. The rupture of the Laurentide ice
dam allowed more than 100,000 cubic kilometers of fresh water to pour into the North
Atlantic.* The rate of fresh water infusion from Greenland today is a comparative trickle.
According to a study in Science, in 2005, Greenland is shedding ice at a rate of 224+41
cubic kilometers per year.’

Northern Hemisphere climate during the last interglacial period ( roughly130,000 to
118,000 years ago) was relatively stable, even though Greenland experienced
summertime temperatures 4°C-5°C warmer than the present for several millennia, and
even though sea levels rose to several meters higher than present.® These conditions may
eventually have produced a “deep-water reorganization” that began the transition to the
next ice age—but only after 8,000 years of comparative climate stability.’

Is the THC slowing down? Bryden et al. (2005)® found that it is, but Meinen et al. (2006)°
and Schott et al. (2006)'° found that it isn’t. There certainly is no indication that Europe is
cooling due to any modification of the THC.

Finally, Gore conflates the THC with the Gulf Stream. The THC is a convective system
driven chiefly by the sinking of dense (cold and salty) surface water in the high northern
latitudes. The Gulf Stream, on the other hand, is a wind-driven system. It is energized
primarily by the Earth’s spin and secondarily by the lunar tides, not by salinity levels in
the oceans. As one scientist put it, the Gulf Stream is safe as long as the Earth turns and
the wind blows.'* Thus, even in climate models that project a weakening of the THC in
the 215t1c2entury, Europe continues to warm, “albeit more slowly than the rest of the
world.”
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