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» climate drives conflagrations. Tree growth
rings vary in width with annual precipitation,
providing a record of past climates. And when
blazes burn a tree without killing it, they leave
scars that can be dated along with the rings.

Initially, researchers tried to understand
how frequently fires had burned individual
stands of trees, says Tom Swetnam, a fire
ecologist at the University of Arizona in
Tucson who is now based in New Mexico.
Land-management agencies such as the US
National Park Service and the US Forest
Service had followed strict fire-suppression
policies for decades, but they were beginning
to recognize fire’s ecological benefits. The
agencies wanted to know how fire had
behaved historically, so they could use it as a
tool to promote forest health.

As scientists built fire chronologies, patterns
emerged. Forests in Arizona, New Mexico,
western Texas and northern Mexico all tended
to burn in the same years, for instance. And
Swetnam eventually linked active fire years to
La Nifa phases, or periods of cooling in the
Pacific Ocean’s equatorial waters, that dried
out the Southwest'.

Multiple studies on mid-elevation forests
of ponderosa pine (Pinus ponderosa) in
Arizona and New Mexico found” that before
widespread fire suppression, low-intensity
fires had burned through these stands roughly
every decade. Fire helped to maintain the open

structure of ponderosa stands, and without it
the forests grew thick with trees. This made
them more vulnerable to big, hot fires.

One such blaze ignited in New Mexico’s
Jemez Mountains in June 2011, when a tree fell
on a power line. Dubbed the Las Conchas fire,
it torched about 63,000 hectares, making it the
largest blaze in New Mexico’s recorded history

at the time. It burned

“The lack Of incredibly hot, and
snowis scary. killed so many trees
We’re set up in certain areas that
for abig fire scientists are unsure
year if things whether the forest
don’t change will ever grow back.

In some ways, the
Las Conchas fire was
an outlier. Its severe temperatures were unusual,
says Craig Allen, a USGS fire ecologist based in
the Jemez Mountains, especially in areas where
ponderosa pines were totally incinerated.

Yet, in other ways, fires on the scale of Las
Conchas may be consistent with historical
norms. For instance, Margolis says, researchers
don’t have a good grasp of whether the size of
the blaze was truly exceptional.

This is one of the questions that Margolis
has pursued by systematically sampling
trees across the Jemez Mountains, and in
expanding a similar network in the Sangre
de Cristo Mountains outside Santa Fe. “It’s so
basic,” he says, “but it takes a lot of data to get

dramatically.”

there” Although his analysis of the Jemez data
isn’t complete, Margolis sees strong evidence
that fires as big as Las Conchas, or even twice
its size, have occurred for centuries. The
implication: “We should be more freaked out
that the fires can get even bigger,” he says.

This year, it’s the potential for fire in the
Sangre de Cristo Mountains that really
worries Margolis. Many of the area’s forests
haven’t burned in more than 100 years, an
unnaturally long dormant period, according
to fire histories he’s reconstructed. That means
the mountains are stocked with fuel.

Widespread fires of the past burned on the
heels of extremely dry winters that followed
two to three wet winters. That’s exactly the
pattern New Mexico is currently experiencing,
because 2016 and 2017 were relatively wet.

“If we had a Las Conchas fire outside of
Santa Fe, it would be devastating,” Margolis
says. The fire itself could threaten life and
property. The loss of vegetation would leave
the area vulnerable to post-fire flooding that
could wipe out roads and clog vital water
infrastructure with debris. “We’re sitting on
this powder keg;” he says. m
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"i“mrump budget
underwhelms

Many major science agencies would see flat funding.

BY LAUREN MORELLO, GIORGIA GUGLIELMI,
SARA REARDON, JEFF TOLLEFSON &
ALEXANDRA WITZE

( :onfusion reigned on 12 February, as
US President Donald Trump released his
budget request for the 2019 fiscal year.
Just four days earlier, the Congress had lifted

mandatory caps on government spending,

sending the Trump administration scrambling
at the last minute to revise its budget proposal.

The White House abandoned its original plan

to seek a 27% funding cut for the National

Institutes of Health (NIH), a 29% decrease for

the National Science Foundation (NSF) and a

22% reduction for the Department of Energy

(DOE) Office of Science, holding their fund-

ing steady. But the details of Trump’s vision for

many agencies remain fuzzy, frustrating sci-
ence advocates.

“The big headline is that at the eleventh hour,
[the White House] backed away from their
intention of dramatically scaling back on basic
research,” says Matt Hourihan, director of the
research and development budget and policy
programme at the American Association for
the Advancement of Science in Washington
DC. But science agencies aren’t out of the woods
yet, he warns. Even in a budget that seems to
support basic science, “they’re still going after
programmes, like environmental programmes,
that they believe fall outside the purview of gov-
ernment’, Hourihan says.

Among other things, the Trump request
would cut the US Environmental Protection
Agency (EPA) budget to its lowest level since
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the early 1990s, gut climate-change research
at the National Oceanic and Atmospheric
Administration (NOAA) and axe five Earth-
observing missions and instruments at NASA.

And although biomedical research holds
steady under Trump’s final 2019 plan, policy
watchers remain sceptical of the president’s
intentions. The White House may have
reversed course on potential cuts to the NIH
and NSE but Trump still opposes any funding
increases for non-military programmes, says
Jennifer Zeitzer, director of legislative relations
for the Federation of American Societies for
Experimental Biology (FASEB) in Bethesda,
Maryland. “I think itd be really generous to
read that suddenly NIH and NSF are a priority
for this administration,” she says.

Trump is seeking US$34.8 billion for the
NIH — roughly equal to the level in 2017, the
last year for which Congress and the White
House agreed on a final budget (see ‘Roller-
coaster ride’). But the White House wants
that money to go further than it does now, by
creating three new institutes within the NTH.
Among them would be the National Institute
for Research on Safety and Quality, which
would replace the $324-million Agency for
Healthcare Research and Quality within the
Department of Health and Human Services.

The NSF would also see flat funding under
the Trump plan, with a budget of $7.47 billion.
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That figure includes $2.2 billion that the White
House added at the last minute, which it says
would support basic scientific research, edu-
cation programmes, upgrades to research
facilities in Antarctica and elsewhere, and
cross-disciplinary research activities. But it
has not provided a more detailed explanation
of how that money would be allocated.

Trump’s final proposal for 2019 would boost
spending across the NSF’s 7 research directo-
rates by 2%, to $6.151 billion. But it would
cut, by 56%, funding for the construction of
research platforms — such as the agency’s suite
of telescopes — and the acquisition of scientific
instrumentation. The budget for that account
would drop from $215 million in 2017 to
$95 million in 2019.

NASA would abandon the International
Space Station under the Trump plan, which
calls for the space agency to terminate its con-
tribution to the 15-nation facility in 2024, after
the current US commitment ends. The admin-
istration wants NASA to explore how to turn
space-station operations to private industry in
2025, but the plan is unlikely to fly with many
members of Congress.

The proposed budget would also cancel
the Wide-Field Infrared Survey Telescope
(WFIRST), which is designed to hunt for exo-
planets and dark matter. It has been planned as
NASAS next big astrophysics mission after the
James Webb Space Telescope, which is due to
launch next year.

A recent independent review found that
WFIRST’s cost could not be kept beneath the
$3.2-billion cap set by NASA (see go.nature.
com/2btsw3z), and the agency has been work-
ing to revise the mission’s design to reduce its
price. US astronomers ranked WFIRST the
top large mission in a 2010 survey of science
priorities for the next decade.
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Trump’s budget would boost funding for research on fossil fuels, such as coal used in this power plant.

“Cancelling WFIRST is an unqualified disas-
ter for the astronomical community; says Jon
Morse, chief executive of the BoldlyGo Institute
in New York City and former head of astrophys-
ics at NASA. If the Congress does not move to
continue the mission, “this would be the first
time in the history of astrophysics decadal sur-
veys dating back to the 1960s that the highest-
priority mission wasn't accomplished”

Overall, NASA would receive $19.9 billion
under the Trump plan, a 1.3% increase from
the 2017 level. The agency’s science directorate
would receive $5.895 billion, a 2.3% increase.

Funds for basic research at the DOE’s Office
of Science would remain flat, at $5.4 billion.
Basic energy sciences would see a nearly 2%

US President Donald Trump’s proposed 2019 budget would hold research funding steady at some agencies,
but others would be in line for deep cuts compared with 2017 levels — the last year for which Congress and

the White House agreed on a final funding deal.
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increase, to $1.85 billion, but the big winner
would be advanced scientific computing, whose
budget would rise by nearly 42%, to $899 mil-
lion. The nuclear-fusion project ITER, under
construction in France, would receive $75 mil-
lion — $25 million above the 2017 level.

For the second year in a row, the White House
is proposing to kill the Advanced Research
Projects Agency—Energy, which supports
high-risk energy research. The agency received
$306 million in 2017, but the Congress is split
over its future. The House’s 2018 funding bill
for the DOE would have eliminated the agency,
whereas Senate appropriators approved a fund-
ing boost, to $330 million.

Climate-change programmes would take hits
across multiple agencies. The Trump budget
would eliminate funding for global-warming
research at the EPA, whose overall funds would
drop to $6.1 billion, from $8.1 billion in 2017.
The plan would eliminate competitive grants
for climate-change research at NOAA, and halt
research to better understand how global warm-
ing is affecting the Arctic. The agency’s overall
budget would fall by 20%, to $4.6 billion.

It is not clear how Congress will receive the
Trump plan. So far, lawmakers have largely
rejected the president’s ongoing push for major
cuts at federal science agencies. The 9 February
budget deal, for example, included a provision
to boost NIH spending by $2 billion in 2018
— even though the bulk of the government is
operating under a temporary spending plan
that expires in late March.

Michael Lubell, a physicist at the City Col-
lege of New York, says that with the spending
cap for 2019 now lifted, science agencies will
be competing with other parts of the federal
government for extra cash. That process is just
beginning. “There are a lot of feeders at the
trough,” Lubell says. “Time will tell” m
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