
Blown Away 
Worldwide deforestation, mining, overgrazing, and the 
diversion of water have combined to create huge dust clouds 
that carry bacteria, viruses, soot, acids, radioactive isotopes, 
and pesticides from Asia and Africa to the United States  
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By the time the yellow Haze had 
reached southern Utah, Marith 
Reheis was already camped out in 
Canyonlands National Park and 
trapping local desert dust for the 
U.S. Geological Survey.   
  
“The weather had been absolutely 
perfect—not a cloud in the sky,” 
she recalls. “But that third 
morning, we saw a patch of sky 
that just looked weird. It looked 
like a dust cloud. But there hadn’t 
really been any change in the wind, 
and it wasn’t the right color.” 
  
The right color would have been 
grayish white or red, hues typical 
of dust clouds churned up in the 
Mojave Desert to the west. Instead, 
the cloud Reheis saw that morning 
in May 1998 was the color of 
mustard. And it wasn’t from the 
Mojave: When Reheis returned to 
her office in Denver, she tracked 
down satellite images on the 
Internet and learned that the yellow 
haze had erupted several days 
earlier over a broad swath of the 
Gobi Desert in China. It had swept 
east across 5,000 miles of ocean. 
Some of it had landed on the West 
Coast, from British Columbia to 
California; the rest moved inland 
in a slow crawl across the 
continent.  
  
Reheis wasn’t the only scientist to 
notice. Meteorologists, 
oceanographers, remote-sensing 
specialists, and air-quality 
experts—not to mention a few air 
traffic controllers—had all gotten 
their first overhead view of an 
Asian dust storm moving across 
the Pacific Ocean to North 
America. The phenomenon itself 
isn’t new. Massive clouds of 
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FROM ASIA WITH DUST 
  
A massive dust cloud from the Asian continent 
passes over Japan in April 2002, traveling a 
major dust byway that runs east out of the Gobi 
Desert. Each spring, a cold air mass called the 
Siberian High swoops down on the Gobi and 
hoists soil particles into the atmosphere. Uneven 
heating of the ground and air generates 
turbulent airflows that keep sediment aloft. “A 
moderately wimpy, sustained wind with 
turbulent gusts will be enough to lift particles 
into the atmosphere,” says meteorologist Tom 
Warner of the National Center for Atmospheric 
Research in Boulder, Colorado. Even a gusty wind 
of 10 to 20 miles per hour will suffice. When 
visibility declines to roughly half a mile, a dust 
storm becomes official. Arid regions like the Gobi 
can be assaulted as many as half the days of the 
year. “You’ll see accounts of people being 
trapped in their tents for a couple of days,” 
Warner says. Eighty-five people died in 
northwestern China during a May 1993 storm.  
  
Although dust storms start out gritty, coarse 
sediments like sand soon fall out, leaving finer 
silts and clays to rise up to 15,000 feet and travel 
thousands of miles. In the 1960s an analysis of 
Hawaiian soil found that some of its quartz 
content is derived from Gobi sand. Satellite data 
have since confirmed that a dust corridor extends 
from China to the Hawaiian archipelago, then 
continues on to the North American mainland. 
The Asian dust storm that swept over the West 
Coast of the United States in April 2001 spread to 
Cape Cod and eventually reached Europe. In 
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sediment have been blowing 
around Earth ever since there was 
earth to blow and wind to blow it. 
But using sophisticated Earth-
watching satellites launched in the 
1990s, scientists around the world 
have gained a new appreciation for 
the global scale of dust movement. 
For example, NASA’s Total Ozone 
Mapping Spectrometer, or TOMS, launched in 1996, is the first instrument that can 
track dust storms over both land and sea. Its sensors can distinguish a dust cloud from 
a rain cloud, and it operates in real time. The Sea-viewing Wide Field-of-view 
Sensor, or SeaWiFS, another satellite-borne NASA instrument, transmits images in 
true, vibrant colors and provides global coverage every 48 hours. 
  
These instruments reveal the movement of windborne sediments for thousands of 
miles. Soft-focus plumes sweep west from North Africa across the Atlantic and north 
into Europe; they trail from stark expanses of South America; they travel from Asia 
halfway around the globe. Dust clouds are bigger, faster, and more far-reaching than 
anyone suspected, and they constitute a truly international geophysical 
phenomenon—one that has stayed hidden in plain sight all this time. 
  
With a new grasp of global dust traffic, scientists are now working to understand the 
often subtle effects that dust has on climate, human health, and the biosphere. 
  
Dust storms play a vital role in global ecology. Long before satellite sensors filled the 
sky, scientists like Reheis sought to identify the provenance of widely spread 
sediments by collecting samples of airborne dust particles and analyzing their mineral 
content. The studies show that winds from the Mojave, for instance, supply as much 
as half of the fine soils on the Colorado Plateau and add nutrients and trace metals 
that are essential for plant life. Global storms supply fertile topsoil to rocky islands in 
the Caribbean and the Hawaiian archipelago. Iron-rich sediment from deserts feeds 
plankton blooms in the ocean and plants in the upper canopy of tropical rain forests. 
  
“Certainly they’re benefiting from it,” says Dale Griffin, a microbiologist with the 
U.S. Geological Survey station in Saint Petersburg, Florida. “But we’re not.” 
  

   
HITCHHIKERS 

   

  
Dust from the Mojave Desert (above left, 2,500x magnification) contains an array of 
mineral grains, as well as a diatom, a single-celled aquatic organism commonly carried by 
dust. A sample of African dust, collected in Barbados, carries an unidentified fungus (above 
right, 1,000x magnification). 

Japan the seasonal dust cloud from China is 
called yellow sand because of its color, which 
may be bestowed by pollutants, including heavy 
metals, that attach to airborne sediments. 
Roughly half the mercury contamination in the 
United States comes from Asia; much of it may 
arrive aboard particles in atmospheric dust 
clouds.   
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More than a hundred species of bacteria, viruses, and fungi have been cultured from 
airborne dust. Roughly one-third of the bacteria are pathogens that can cause disease in 
plants, animals, or people. These include pseudomonads, which give rise to ear and skin 
infections in humans, and the microbes responsible for sugarcane rust, potato dry rot, and 
banana leaf spot. One fungus, called Aspergillus sydowii, is deadly to the delicate corals 
known as sea fans.  
  
Some scientists suspect that the alarming decline in Caribbean coral reefs since the late 
1970s may be due in part to other, as yet unnamed pathogens imported in African dust. 
They note that the peak years of African dust deposition in the Caribbean match the years 
of major die-offs in the region’s reefs. 
  
  
  
  
  
  
   
While residents of arid regions have long 
known that dust storms can kill, scientists 
now suspect that even the hazy remnants of 
these storms, drifting across oceans and 
continents, have nasty consequences for 
human health. Superfine dust particles, 
unwittingly inhaled, can damage lungs. Air 
particulates have been associated with 
deaths from cardiovascular disease among 
older people, and airborne dust is 
considered the primary source of allergies 
worldwide. A Gobi dust cloud that reached 
the West Coast of the United States in April 
2001 generated aerosol levels near the limit 
for human safety. Red dust from the Sahara 
may be fueling an asthma epidemic in 
Trinidad and Barbados, where cases have 
increased 17-fold in 30 years. 
  
Results from studies such as the 
international Aerosol Characterization 
Experiments, which examined the trajectory 
and mineral content of dust clouds crossing 
the Pacific in 2001, reveal that dust also 
carries pollution, including soot and acidic 
gases. It can transport pesticides, herbicides, 
radioactive isotopes, and heavy metals. 
African dust that fell on the Azores in 2000 
was enriched with mercury, probably from 
open-pit mercury mines in Algeria. 
Pesticides borne on Saharan dust fall into 
drinking-water cisterns in the Caribbean. 
  
Life stows away on dust particles as well. 
Dustborne bacteria, viruses, and fungi 
survive journeys halfway around the globe. 
Saharan dust carries a bacterium that causes 
meningitis into sub-Saharan Africa. Other 
microbial stowaways can attack plants, 
livestock, and ocean ecosystems. 
  

 
Courtesy of Seawifs, NASA/Goddard Space Flight 
Center/OrbImage  
  

THE FRENCH CONNECTION 
  
Saharan dust, carried on seasonal winds, 
regularly moves north across the 
Mediterranean into Europe and even 
western Asia, as this cloud did in August 
2004 (below). Although massive 
movements of airborne sediment 
presumably affect the weather and the 
climate, the details of those effects are 
not fully clear. Clouds form when water 
condenses on particles of dust, and rain 
falls when condensed water droplets 
grow too heavy to be suspended by 
updrafts in the atmosphere. “But more 
dust particles don’t necessarily lead to 
more precipitation,” says Warner. In 
fact, the addition of dust particles could 
instead create more water droplets too 
small to rain down or even build a 
respectable cloud. “More dust may 
actually kill off clouds,” he says. Saharan 
dust does have one visible, albeit rare, 
impact on Europe’s weather: Pink snow, 
tinted by iron oxide from African sand, 
has been reported in countries as far 
apart as Spain, Poland, and Norway. 
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Scientists are concerned that the hazards are intensifying. Some 3 billion metric tons 
of dust are lofted into Earth’s atmosphere each year, and that amount has climbed 
steadily for a decade, possibly owing to the increase in surface area now covered by 
deserts and dry lake beds. Deforestation, mining, overgrazing, and the diversion of 
water for agriculture have combined to create more barren land than ever before, 
exposing more dirt for the wind to blow around. 
  
Unless this trend is reversed, dust storms will only worsen. In some parts of Asia, the 
storms have become five times more frequent and intense in only 50 years. Beginning 
in the 1950s, China planted 300 million trees in a belt south of the Gobi to protect its 
provinces from the storms, much as the Great Wall once stood against Mongolian 
invaders. That Great Green Wall seems to have lessened the siege of dust in Beijing. 
But after 50 years, it hasn’t helped Japan, Korea, the United States, and the rest of the 
world that lies downwind. 
  
  

  
OUT OF AFRICA 

  
A dust plume from the Sahara Desert sweeps over the Atlantic (above). The Sahara and the 
dry grasslands just south of it are the leading source of particles in the atmosphere. 
Several hundred million tons of dust blow westward and travel all the way to South 
America, the Caribbean, and Central America each year.  

  
“The quantity of dust which falls on 
vessels in the open Atlantic is 
considerable,” Charles Darwin remarked in 
1846, reflecting on his passage to South 
America a decade earlier. “But nearer to 
the African coast the quantity is still more 
considerable. Vessels have several times 
run on shore owing to the haziness of the 
air.” 
  
Borne on prevailing winds, dust clouds 

typically cross the ocean in less than a week. Iron, nitrate, and phosphate in the dust 
support bromeliads growing in the canopy of the Amazon rain forest. The same fertile 
concoction may likewise fuel massive algal blooms off the Florida coast. The dust is also 
laden with pesticides and herbicides, including DDT and others that have been banned in 
the United States but are still used in Africa. And dust carries between a million and a 
billion microbes per quarter teaspoon. Even swarms of grasshoppers have survived the 
trans-Atlantic trip in African dust clouds.  
  
An ongoing drought that began in the late 1960s and the gradual draining of Lake Chad in 
West Africa for agricultural purposes have most likely made regional dust storms more 
ferocious than they were in Darwin’s day. 
  

 Discuss this article in the Discover Forum 
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