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This 1937 photo shows dust clouds billowing over 
Highway 59 south of Lamar, Colo. Photo courtesy of 
the Department of Agriculture.

6. AIR POLLUTION:  Sharp rise in dust levels in West due to land use, study finds 
(03/06/2008)

Eryn Gable, special to Land Letter

The West has become 500 percent dustier in the past two centuries due to westward expansion in the United States and accompanying 
human activity beginning in the 1800s, according to a new study. The results have implications from ecosystem alteration to human health, 
the author of the study said.

Sediment records from dust blown into alpine lakes in southwest Colorado's San Juan Mountains over millennia indicate the sharp rise in 
dust deposits coincided with railroad, ranching and livestock activity in the middle of the last century, according to Jason Neff of the 
University of Colorado at Boulder, lead author of the study.

From about 1860 to 1900, the dust deposition rates shot up so high, 
researchers initially thought there was a mistake in their data. But the 
evidence clearly shows dust levels in the western United States rose 
precipitously beginning in the 1800s, with the introduction of railroads 
and cattle and sheep grazing.

The research, which was funded by the Andrew W. Mellon Foundation, 
was published in the Feb. 24 issue of Nature Geoscience.

The study indicates "dust fall" in the West over the past century was 
five to seven times heavier than at any time in the previous 5,000 
years. While some fine-grained dust from Asia periodically falls on 
Colorado's San Juans, the abundance of larger-sized dust particles in 
the lake sediments there indicates most of the dust originated 
regionally in the Southwest, the authors wrote.

While droughts can trigger erosion and increased dust deposition, 
western U.S. droughts during the past two centuries have been 
relatively mild compared to droughts over the past 2,000 years, Neff 
said. Instead, the increased dustiness in the West coincides with 
intensive land use, primarily grazing, according to radiocarbon dating 
and lead isotope analysis of soil cores retrieved from lakebeds, he 
said.

An estimated 40 million head of livestock roamed Western rangeland 
during the turn of the century, causing a "massive and systematic 
degradation of the ecosystems," Neff said. The 1934 Taylor Grazing 
Act, which imposed restrictions on Western grazing lands, coincided 
with a decrease in accumulation rates of the San Juan lake 

sediments in the study -- a decrease that continues today, according to Neff.

But that trend may change if climate change predictions forecasting more drought in the Southwest are realized, Neff said. "If you have 
land-use activities in combination with drought, then you're really prone to dust generation," he said.

The 'dust flux' factor

The question of how the dust levels affect ecosystems remains largely unanswered, according to Neff. Wind erosion strips nutrients from 
the soil in some areas but adds nutrients to others, he said. "We don't know for sure exactly how it will impact the ecosystem when you lose 
fertility in some systems and gain fertility in other systems by the dust that's released."

The study also shows more than a five-fold increase in nutrients and minerals in the lakebed sediments during the last 150 years. 
Increases in nitrogen, phosphorus, potassium, calcium and magnesium -- byproducts of ranching, mining and agricultural activity -- have 
been shown to change water alkalinity, aquatic productivity and nutrient cycling.

In the Niwot Ridge alpine region west of Boulder, for example, researchers have observed increased algal growth in streams and lakes as a 
result of nitrogen deposition, as well as changes in the composition and diversity of wildflowers on the tundra. These changes have the 
potential to increase plant growth, which could change the fabric of the ecosystems, Neff said.

Excessive dust also can cause significant human health problems, including lung tissue damage, allergic reactions and respiratory 
problems.

Dave Breshears, a professor of watershed resources at the University of Arizona who is not affiliated with the study, said the results show 
changes in land use can have very large effects. The study highlights how land management decisions can influence dust levels and 
demonstrates the need to pay attention to "dust flux" when making natural resource management decisions, he said.

Breshears noted that other research has shown it can take a long time to recover the soil even after grazing and other human activities stop 
in an area. "There is some potential for longer term impacts -- decades plus -- depending on how hard the system was hit and what trajectory 
the vegetation takes," he said. "After we stop grazing areas that have been grazed in the past, they haven't necessarily returned to their 
original condition, even with the cessation of grazing."
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Choice of San Juan

The researchers chose the San Juan lakes as the location for their study because the San Juans experience frequent wintertime dust 
deposition events -- usually between four to seven episodes annually. The lakes are located in an area dominated by rocky talus slopes 
with little soil and vegetation at about 13,000 feet in elevation and are located downwind of several major U.S. deserts like the Colorado 
Plateau and the Mojave.

A study published in Geophysical Research Letters in 2007 involving co-authors of the Nature Geoscience paper, including Neff, showed 
wind-blown dust from disturbed lands in the Southwest shortened the duration of the San Juans snow cover by roughly a month. The 
findings of the latest study demonstrate that humans are in large part responsible for this earlier spring snowmelt, Neff said.

The research also shows that the increase in dust since the 1800s is a direct result of human activity, not part of the natural system, he 
said.

Gable is an independent energy and environmental writer in Woodland Park, Colo.
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