
34 July 2005    Physics Today http://www.physicstoday.org

World Wind Speeds Suggest 
Plentiful Energy
Wind could power the planet. So

say Cristina Archer and Mark
Jacobson, who recently created a
world map of potential wind power. 

“Wind is much more widely avail-
able than was previously thought. We’d
be fools not to use it,” says Archer, Ja-
cobson’s former graduate student at
Stanford University and now an at-
mospheric modeler for the Bay Area Air
Quality Management District in San
Francisco. For wind power to be cost ef-
fective, or comparable with fossil fuels,
“you have to have winds faster than
6.9 meters per second,” adds Jacobson.
The wind map shows that 13% of all
sites considered meet that criterion.
“That’s huge,” says Jacobson, “if you
converted it to energy, there’s a factor
of seven more energy than needed to
fulfill all energy demands worldwide.”

To create their wind map, the pair
used freely available wind measure-
ments for the year 2000 from 8000
ground stations and 400 sounding sta-
tions—that is, balloon launches, which
give height profiles—and did least-
squares fits to estimate wind speeds
80 m above the ground stations, at the
height of modern wind turbines. They
compared their estimates with meas-
urements at several towers. “It worked
really well,” says Archer. “And the ac-
tual value in average is always greater
than our estimates. Our results are
conservative.” The world’s windiest

areas are the Great Lakes region and
the northern coasts of North America,
along the North Sea in northern Eu-
rope, the southern tip of South Amer-
ica, and the Australian island of Tas-
mania. Archer and Jacobson’s results
will appear soon in the Journal of Geo-
physical Research.

In response to the objection that
wind is intermittent, the scientists
point to their calculations on linking
several wind farms. “This greatly in-
creases the reliability of wind energy,”
says Jacobson. To another objection—
that wind turbines kill birds and
bats—he says, “That’s a red herring!
Last year 10 000 birds died from hit-
ting wind turbines in the US. That
pales in comparison to the tens of mil-
lions that died from transmission
lines and buildings.”

At the moment, less than 1% of the
world’s electric power is generated by
wind; among countries, Denmark de-
rives the highest fraction of its elec-
tricity, 20%, from wind power. “From
my point of view, we should really try
to switch to wind power as much as
possible,” says Archer. “It’s an amaz-
ing source of energy—it’s free, there’s
no fossil fuel involved, why not? I hope
our results push the issue a little fur-
ther.” It’s a cultural and political prob-
lem, adds Jacobson. “There are a lot
of entrenched interests in coal and
fossil fuels.” Toni Feder

Wind speeds (V ) measured at sounding stations around the globe were used to
estimate values at other sites. For wind speed maps of other regions, see
http://www.stanford.edu/group/efmh/winds/global_winds.html.

Wind classes at 80 m
1 (V < 5.9 m/s)
2 (5.9 V < 6.9 m/s)
3 (6.9 V < 7.5 m/s)
4 (7.5 V < 8.1 m/s)
5 (8.1 V < 8.6 m/s)
6 (8.6 V < 9.4 m/s)
7 (V 9 4 m/s)
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ITER funding eliminated. In a game of
budgetary hardball between the
White House and Congress, the House
of Representatives passed an amend-
ment eliminating funding for ITER
and prohibiting the US from joining
the international fusion project until
March 2006. The amendment, added
by Committee on Science Chairman
Sherwood Boehlert (R-NY) to the fis-
cal year 2006 Energy and Water De-
velopment Appropriations bill, is in-
tended to force the administration to
clarify where the estimated $1 billion
US share of the project will come from.

“I want to make sure that before we
commit a dime to ITER that we have
a consensus on how we will find that
money,” Boehlert said in offering his
amendment. He added that although
he is a strong supporter of ITER, he is
“very, very tired of the US signing on
to international science agreements
that we later come to regret.”

Over the past couple of budget cy-
cles the Department of Energy has
proposed funding ITER primarily
through significant cuts to most other
domestic fusion programs. Boehlert
said that shifting other fusion money
to ITER “makes sense,” but DOE’s Fu-
sion Energy Sciences Advisory Com-
mittee has repeatedly warned against
funding ITER at the expense of other
projects. Congressional appropriators
agreed with the committee and re-
stored non-ITER fusion funding last
year. The White House said in a state-
ment that “elimination of the [ITER]
funding . . . would have a serious neg-
ative impact on US participation in fu-
ture international fusion efforts.”   JLD

Joliot-Curie collection. An exhibit
highlighting recently rediscovered
photos relating to Irène Joliot-Curie
and Frédéric Joliot opened at Paris’s
Musée des arts et métiers on 31 May
and will run through 16 October.

The photos, taken in the 1940s and
1950s by photographer Robert Dois-
neau, began as part of a Vichy gov-
ernment propaganda effort to glamor-
ize French intellectual life. Many of
the nearly 100 photos of the Nobel
Prize-winning couple and their labo-
ratories “give a feeling of fantastic or
surrealistic activities,” says curator
Ginette Gablot. “Doisneau’s photos
show the development of accelerators
and the transformation of labs as in-
struments got larger and more di-
verse.” Also on display are contempo-
rary comic drawings inspired by
science, video clips, scientific instru-


