


THE NASA JETLINER took off with eight 
crew members and 38 scientists on a mis-
sion to study how hurricanes form. Its target 
was the tropical depression swirling over 
the Atlantic Ocean near Cape Verde, Africa, 
that would soon strengthen into Hurricane 
Helene. Pilots planned to fly a figure eight 
through the nascent storm while scientists 
inside the McDonnell Douglas DC-8 sampled 
atmospheric conditions with an array of 
onboard sensors. An hour after takeoff, a 
scientist tracking the flight radioed with an 
urgent message: Veer left to avoid a barrage 
of lightning dead ahead.

That data came from the Real Time 
Mission Monitor (RTMM), a tool that uses 
Google Earth to combine up-to-the-minute 
weather imagery with live aircraft flight 
data. “We were able to see that the light-

ning intensity was pretty strong, and we 
wanted the plane to avoid a bad situation,” 
explains Michael Goodman, an atmospheric 
scientist at NASA’s Marshall Space Flight 
Center, which manages the project. “Prior 
to the RTMM, when we would do airborne 
field experiments, the planes would take off 
and those of us on the ground couldn’t fol-
low them,” Goodman says.

Besides keeping aircraft out of harm’s 
way, program managers use the RTMM to 
ensure that scientists stay near the action. 
“These are dynamic weather situations,” 
Goodman says, “so we are much better 
able to coordinate our assets if we know 
where a plane is in relation to the weather.” 
The goal, after all, is to study storms up 
close, and that often means playing dodge-
ball with lightning.

GOOGLE EARTH always 
bothered Christian Nold. 
“There is something odd about 
the way it makes the whole 

world look the same,” says Nold, an artist 
and designer who lives in London. “It has 
no representation of local differences.” 
Three years ago, he set out to change 
that. He wired 100 volunteers in Green-
wich, England, with wearable devices that 
recorded their GPS location and “galvanic 
response”—the same sweat test used in lie 
detectors. He then instructed his subjects 
to go for a walk and note any flurries of 
excitement. After about six months, Nold 
combined all the data in Google Earth and 
unveiled the first interactive map that 
melded geography with human sensory 
data. A fly-through tour of Greenwich is 
jammed with color-coded sensory spikes 
(each volunteer is assigned a unique color) 
and accompanying textual annotations. “I 
like animals . . . lots of ducks and geese 
here,” comments one user. “Ugly. How can 
anyone live there?” asks another, who reg-
isters a sharp rise on her emotion meter. 
And perhaps most distressing, “New roads 
make it confusing to get to the pub.”

Nold dubs the process “biomapping,” 
which he conceived of as an art project. But 
when city planners and community groups 
saw his work, they immediately enlisted 
him as a consultant. His emotion maps, 
they reasoned, could be used to pinpoint 
urban blight. “We could see how people 
were reacting to social spaces, like parks 
and plazas, or where there were strong 
reactions at traffic crossings,” Nold says. 
He was, in effect, bringing hard data to the 
guesswork of urban planning.

Thanks to Nold and more than 1,000 
volunteers, there are now emotion maps 
of Suomenlinna, Finland; Siena, Italy; Rot-
terdam, the Netherlands; San Francisco; 
and half a dozen areas in England. Next 
up: an emotion map of Paris, and a map 
of noise pollution near a London airport 
that’s slated for expansion. 

EMOTION MAP
Thousands of well-measured 
steps show how to build a city

Hurricane hunters plot a course with real-time satellite data
THE STORM TROOPER

THE FUTURE OF DATA

SIDE STEP Here and above, from different angles: As scientists flew into the growing 
storm, ground crews monitored real-time satellite images overlaid with the planned 
route [green] and actual track [red] of the DC-8. When lightning [yellow crosses] 
appeared in the plane’s path, the crews directed a move to the left to avoid danger.

TAKING HEART Graphs show people’s 
biological responses to a cityscape.
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ARCTIC EYE

THE FLIGHT OF THE BIRD FLU

AS A RESEARCH SCIENTIST for the 
National Snow and Ice Data Center (NSIDC) 
at the University of Colorado, Walt Meier has 
spent uncountable hours examining satellite 
images of ice caps. “Generally we just look at 
images side by side,” Meier says. But spotting 
dynamic trends with static pictures isn’t easy. 
Last year, Meier and his colleagues began add-
ing daily images of Arctic sea ice to Google 
Earth. “We animated, in a time series, a set of 
still images, and we immediately saw some-
thing crazy going on.” In just two months, 
more than half the Arctic sea ice had vanished.

Since nothing is ever simple in climate sci-
ence, Meier can’t be sure that melts like these 
will become the norm. Last year’s dramatic 
melt, scientists surmise, was partially the 
result of a long-lived low-pressure system that 

parked itself over Siberia and pumped warm 
air from the south up to the Arctic. But Meier 
believes that Google Earth could help predict 
any imminent melt-off. “The big advantage is 
that we can bring in other data sources, like 
air temperature, weather and ocean currents, 
to be overlaid with sea-ice data. That really 
lets us see what’s going on.”

In the meantime, NSIDC glaciologists have 
integrated ice data from around the globe 
with Google Earth. They’ve animated 25 years 
of vanishing ice in Greenland and the breakup 
of the Larsen B ice shelf in Antarctica and 
documented peripatetic icebergs in the South 
Atlantic Ocean, dwindling permafrost, and 
receding glaciers in Alaska. For anyone who 
still doubts that Earth’s ice is creeping toward 
extinction, Meier has a movie to show you.

Time-lapse views of melting ice caps reveal disturbing changes

INFLUENZA VIRUSES have 
a nasty habit of mutating con-
stantly. This makes it hard for 
scientists to develop effective 
vaccines. Just when virolo-
gists think they’ve got the little 
buggers figured out, a virus 
morphs bits of its genome to 
remain a cunning infection 
machine. Daniel Janies, a 
professor of zoology at Ohio 
State University’s department 
of biomedical informatics, has 
been tracking these mutations 
in the H5N1 avian-flu virus for 
years. But once he loaded his 
data into Google Earth to map 
changes in RNA by location, he 
saw something unexpected. 
“Not only was the virus mov-
ing westward,” Janies says, 
“it was mutating in a way that 
allowed it to infect mammals, 
making it more dangerous to 
human populations.”

The map revealed another 
curious twist. In addition to 
“avian flu hopping, skipping, 
and jumping across Southeast 
Asia, it was being moved very 
rapidly and very far by some 

other process,” he says. One 
case, in October 2004, showed a 
strain jumping 5,700 miles from 
Bangkok to Brussels in a single 
bound. On further investigation, 
Janies learned that the virus 
had hitched itself to a crested 
eagle purchased at a local 
market and illegally shipped to 
Europe in someone’s carry-on. 

Janies is now tracking 
1,000 avian-flu strains, or 
“isolates”—more than three 
times what he started with—as 
they march around the globe. 
He’s building a Google Earth 
database for seasonal influ-
enza. And his team is mapping 
H5N1’s resistance to certain 
drugs by location, a project 
that could help stop a potential 
pandemic. Knowing where 
and when the virus mutates 
is critical to developing a 
vaccine. “If there is a human 
outbreak,” he says, “we want 
to be able to get new virus data 
at 5 p.m., let our supercomput-
ers run with it overnight, and 
give you an updated muta-
tion map in the morning.”

Tracking an ever-changing virus could help stop a pandemic

HOT ZONES Lines on 
this map track how 
individual strains of 
the avian flu spread out 
from Southeast Asia.
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THIN ICE The ice cap last September [top] and 
October [bottom], along with the past average 
ice cover in those months [pink outline]


