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Meteorological Society, Sim Aberson and 
James Franklin of the National Oceanic and 
Atmospheric Administration's (NOAA's) 
Hurricane Research Division in Miami, 
Florida, describe the payoff: The 1997 drop 
windsonde observations improved storm- 
track forecasts by 31% 24 hours ahead, by 
32% at 36 hours, and by 12% at 48 hours, 
they report, compared to computer forecasts 
made without the observations. The tropics 
were relatively quiet in 1997, prompting just 
five missions by the Gulfstream-W so "you 
don't want to make too much of the num- 
bers," says Franklin. Still, he says, 'ke're 
fairly confident '98 will be like '97." 

Along with better data, forecasters have 
better tools for interpreting the information. 
Their primary aid is computer modeling 
that incorporates the latest observations to 
create a picture of the storm and its sur- 
roundings and calculates how the storm will 
move and develop. "There has been a quan- 
tum increase in the skill of the models," 
says Stephen Lord, a deputy director at the 
NWS's National Centers for Environmental 
Prediction in Camp Springs, Maryland 

The prime example has been the hurri- 
cane model developed by Yoshio Kurihara, 
Morris Bender, and Robert Tuleya of 
NOAA's Geophysical Fluid Dynamics Labo- 
ratory (GFDL) in Princeton, New Jersey. The 
GFDL model works on two scales. Like 
standard global atmospheric models, it simu- 
lates the atmosphere in broad strokes to cap 
ture the river of air, thousands of kilometers 
across, that sets the hurricane's overall 
course. But it also zooms in on the hurri- 
cane's vortex, using the latest satellite and in 
situ data to model the storm and the way it 
interacts with its mundings in fme detail. 

In tests prior to becoming operational at 
the National Hurricane Center (NHC) in 
1995, the GFDL model outperformed its 
predecessor, logging average track errors 
that were about 12%, 24%, and 28% better 
at 24,48, and 72 hours, respectively. Since 
then, "it's been the best performer" of the 
half-dozen models that NHC forecasters 
consult before issuing an official forecast, 
according to Jaimes Gross of the NHC. 

Even so, it can be hard to tell whether bet- 
ter data and models are actually improving 
the offlcial forecasts, because the improved 
tools are new and forecasters have ahvays had 
good seasons and bad, depmding on the na- 
ture of the storms. But meteorologist Colin 
McAdie of the NHC thinks track forecasts 
are improving at an accelerating pace. His re- 
cent analysis shows that at all forecast times, 
the pwhctions impmved twice as fast dunng 
1992 to '96, the period when the GFDL mod- 
el debuted, as they had during the previous 2 
decades. The routine dropwindsonde obser- 
vations that began in 1997 seem to have 
helped sustain that p~ogress. 

Such improvements should allow the - 
NWS to target its hurricane warnings more 
precisely. When the weather service issues 
a hurricane warning, prompting an evacua- 
tion, it generally hcludes a stretch of coast 
three times longer than the section that 
eventually suffers high winds, just to be 
sure-which means that hundreds of kilo- 
meters are cleared but suffer little damage. 
With costs averaging half a million dollars 
per kilometer of evacuated coast, according 
to the NWS, not to mention a toll in public 
goodwill, that's an expensive insurance 
policy. If the improvements of the '90s can 
be continued, averting hurricane disasters 
should be cheaper and less disruptive. 

-RICHARD A. KERR 
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R&D Taker a Hit, But I 

lion budget for fiscal ye& 2000, which be- 
gins 1 October, would channel surplus rev- 
enue into tax cuts and the Social Security 

. program while requiring steep reductions 
in future "discretionary" domestic pro- 
grams. Over the next 5 years, according to 
an estimate by the American Association 
for the Advancement of Science (AAAS, 
which publishes Science), the cuts would 
range from 6% for the National Institutes 
of Health (NIH) to 14% at the National 
Science Foundation (www.aaas.org/spp/ 
dspp/rd/bdgres.htm). But the gloomy reso- 
lution comes with a silver lining: There is 
almost no chance that Congress will stick 
to its numbers. 

Congressional leaders took great pride 
in getting the budget resolution approved 
early, only the second time in 12 years that 
they have met the deadline of 15 April. But 
legislators are already planning ways of 
getting around a measure that presents a 
politically unpalatable set of fiscal options. 
The first opportunity may arrive in a few 
weeks as Congress takes up an ,emergency 
bill to pay for current U.S. military opera- 
tions in Kosovo. This "veto-proof" supple- 
mental spending bill could become a vehi- 
cle for other budget-busting military ex- 

Diplomatic Overture The State Depart- 
ment wants to haw some frank and fruit- 
ful exchanges with leading scientists. Un- 
der a proposal outlined by Under Secre- 
tary Frank Loy last week, members of the 
diplomatic corps would join with experts 
in a particular area-such as genetically 
modified crops-for roundtable discus- 
sions designed to increase the envoys' un- 
dentanding of technical controversies. 

The idea is one of fiw early responses 
to the findings of a National Academy of 
Sciences d e w  panel, which last fall con- 
duded that US. diplomats lack science 
sawy. Other potential imprtnrernents in- 
dude appointing a special science ambas- 
sador to advise the secretary of state and 
beefing up science training for the agen- 
cy's 25,000 employees, of whom 5% hold 
technical degrees.'We have heard the crit- 
icism," Loy said at a Washington conclave 
sponsored by AAAS, publisher of Science. 

The plans-which Loy says are mov- 
ing ahead-please panel leader Robert 
Frosch of Harvard University. "Sounds 
like a promising beginning," he says. His 
committee hopes to release its final 
communiqud on the issue this fall. 

Deep Impact The Sequel A year after as- 
tronomers had to humbly retract one 
warning of a possible catastrophic aster- 
oid impact with Earth, another doomsday 
asteroid report has scientists up in arms. 
The flap began earlier this month, when 
Benny Peiser, who runs an electronic 
mailing list on neocatastrophism, found a 
Web preprint of a paper by Italian as- 
tronomer Andrea Milani. Milani conclud- 
ed that there is a remote chance that as- 
teroid '1999 AN,, discovered last Jan- 
uary, will slam into Earth in August 2039. 
In a press release, Peiser accused Milani's 
group of hiding the news, "instead of in- 
forming the interested public about their 
potentially explosive findingsVThe story 
made headlines around the world, al- 
though many reporters emphasized the 
one-in-a-billion odds of impact. 

The attack on Milani and the ensuing 
coverage have outraged many as- 
tronomers. In posting the unpublicized 
preprint for other researchers to review, 
"Milani did the right thing," says David 
Morrison of NASA's Ames Research Cen- 
ter in Mountain View, California. But as- 
tronomers could use guidance on how to 
handle predictions and the press, he 
adds. He and others will try to  hammer 
out guidelines for releasing potentially 
scary news at a meetihg in Turin, Italy, in 
June. Says Morrison: "We're still in a 
learning process." 
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Over the top. Congress once again seems likely 
curb so-called discretionary spending. 

Discretionary Budget Tops Spending Caps 
(in billions of dollars) 

$560 

penditures as well as a means to negotiate 
increases in education, transportation, and 
other popular programs. 

How did Congress get itself into such a 
fix? The problem goes back to a 1997 law 
that imposed "caps" on specific budget ar- 
eas. Adopted during a time of deficits, the 
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caps have become a headache now that the 
government anticipates annual budget sur- 
pluses. Last year, Congress and the Clinton 
Administration retained the caps but circum- 
vented them by labeling many programs as 
"emergency" measures. That label exempted 
them from a requirement that any increase be 
offset by a cut of equal or greater size. As a 
result, federal outlays officially remained be- 
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low the caps in 1999. In reality, however, 
Congress overshot its target by some $20 bil- 
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lion (see table). Analysts say that the same 
thing is likely to happen in 2000. 

Among Republicans, the most outspo- 
ken critics of the budget gimmicks are 
members who draft the spending bills-the 
chairs of appropriations committees. Early 
this month, for example, Senator Ted 
Stevens (R-AK), chair of the Senate Appro- 
priations Committee, said: "I don't think we 
can live under these caps." On 14 April, 
Representative John Porter (R-IL), chair of 
the House subcommittee that writes the , a p  
propriations bill for NIH, told the National 
Health Council, a biomedical interest 
group, that he wanted to duplicate last 
year's 15% increase for NIH. Porter said 
that both Democrats and Republicans want 
to change the rules to allow hefty increases 
but that neither wants to be the first to pro- 
pose it. "In the end," Porter predicted, "the 
White House and Congress will sit down 
and quietly raise the caps." 

Democrats were even more critical. 
Senator Jay Rockefeller (D-WV), a mem- 
ber of the Senate Commerce subcommittee 
for science, described the 15 April vote as 
a setback for research. "Now is not the 
time to turn our back" on science and tech- 

to exceed levels set in a 1997 law designed to 

nology, Rockefeller said at a Senate hear- 
ing on the Administration's R&D budget 
request for 2000. Representative George 
Brown (D-CA), ranking member on the 
House Science Committee, summed up the 
prevailing skepticism about the fate of the 
budget resolution in a press release issued 
last week. The bad news, Brown said, is 
that the budget resolution "treats R&D 
very poorly. . . . The good news is that this 
budget is almost entirely irrelevant." 

-ELIOT MARSHAL 

Black Holes Enter the 
Middleweights 
Black holes have seemed to come in only 
two varieties: "supermassive" ones, which 
power brilliant galaxies called quasars and 
weigh millions to billions of times more 
than the sun, and "stellar mass" black holes, 
which have about the mass of one large star. 
But at the meeting of the High Energy As- 
trophysics Division of the American Astro- 
nomical Society in Charleston, South Car- 
olina, last week, two groups reported the 
discovery of a new class of black holes right 
in the middle. 

Astronomers believe that stellar mass 
black holes form when a massive star reaches 
the end of its life and collapses to a point of 
infinite density. Supermassive black holes 
are more mysterious. "No one really knows" 
where they come from, says astronomer 
Richard Grifiths of Carnegie Mellon Uni- 
versity in Pittsburgh. One theory holds that 
they form in so-called starburst galaxies, 
which contain seething cauldrons of young, 
hot stars that flare up suddenly in the 
galaxy's core and burn out just as fast, leav- 
ing behind a pile of stellar debris, including 
stellar mass black holes. These may lump to- 
gether and feed off the remains of other 
stars, growing into giant black holes. 

To test this hypothesis, astronomers 
have searched nearby- galaxies for the 
intermediafe-size black holes that should 
form along the way. Black holes are invisi- 
ble, of course, but the hot, gaseous accretion 
disks that encircle and feed them are not. 
The hot gas emits copious x-rays, and its 
spectrum also has an x-ray "tail," thought to 
result as ultraviolet photons from deep in- 
side the disk collide with fast-moving elec- 
trons at the surface, gaining energy. The to- 
tal disk luminosity fluctuates dramatically, 
but theorists think that the maximum lumi- 
nosity is proportional to the mass of the cen- 
tral black hole. Earlier searches turned up 
several x-ray sources bright enough to be 
intermediate-mass black holes, but these 
sources did not seem to have the expected 
tail or the rapid variability. 

Now, two groups have taken a closer look 
at several of these x-ray sources. Griffiths 
and his Carnegie Mellon colleague Andrew 
Ptak pointed the Japanese x-ray satellite 
ASCA at one source in the starburst galaxy 
M82. They found a fluctuating x-ray source 
whose luminosity and variability pattern 
matches that of a disk around a black hole 
weighing 460 times the mass of our sun. 
X-ray astronomers Ed Colbert and Richard 
Mushotzky of the Goddard Space Flight 
Center in Greenbelt, Maryland, examined 39 
archived galaxy spectra compiled by the 
x-ray satellite ROSAT and found the telltale 
x-ray tail in six sources. The high luminosi- 
ties of another 15 sources suggest that they 
are also black holes ranging from 100 to 
10,000 times the mass of the sun, although 
they lack the complete spectral fingerprint of 
an accretion disk. 

"The two studies complement each other 
nicely," says Griffiths. He adds that the stud- 
ies, which are appearing in this month's As- 
trophysical Journal and Astrophysical Jour- 
MI Letters, are "a major clue" that the objects 
are supermassive black holes in their infancy. 

The observers "have done a very uncer- 
tain exercise very carefully," says astrophysi- 
cist Jean-Pierre Lasota of the Meudon Ob- 
servatory in France. But not everyone agrees 
that these middle-sized black holes are new- 
ly formed from collapsed stars and are on 
their way to becoming even bigger. Astro- 
physicist Fred Lamb of the University of 
Illinois, Urbana-Champaign, for example, 
thinks it is more likely that both mid- 
dleweight and supermassive black holes 
condensed out of primordial material in the 
early universe. 

Sorting out these possibilities will take 
some time. "No one ever thought much 
about" middleweight black holes, Mu- 
shotzky points out, "because no one had ever 
seen one."  ARK SINCELL 3 
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Mark Sincell is a free-lance science writer in 
Tucson, Arizona. 8 

23APRIL1999 VOL284 SCIENCE www.sciencemag.org 




