Humboldt SINQ Midterm last modified:2/7/13

NAME:

Estimated time: 2 hours of writing. If you get much beyond that, it's time to quit, because you've
probably done most of what you can, no matter how much longer you take or how many words
you write.

The exam has three parts (1, 2, 3 below). In part 1 you have a choice among 1a, 1b, and 1c. In
part 2 you will choose an article to read. But be sure to do all three parts: 1, 2, 3.

This exam is closed-book (and closed-other resources, other than what's in your own mind). By
continuing with the exam you are declaring that you are complying with this policy.

1) Revisit your first writing activity, where you described the famous Humboldt portrait (below,
left, by Weitsch). Look also at the portrait (below, middie) that was featured during week 3 of the
course (two men at a table with all those scientific instruments), and the modified version
(below, right) of the Weitsch portrait that appears on the cover of Helferich's biography of
Humboldt. Click on the images below to view the images enlarged (or just look at your book's
[closed!] cover).

Now write about YOUR CHOICE of topics 1a, 1b, OR 1c:

a) Comment about your understanding, 'way back in week 1, of the Weitsch portrait, compared
with what you understand about the portrait now. It's OK to mention what you got right from the
very start. If somehow you didn't do that initial assignment, do for the present either 1b or 1c,
and then soon do ¢ nt (it's timed at just 20 minutes).

b) Identify the people and the place in the second portrait. Compare it to the Weitsch portrait,
both as a work of art (color, organization, poses, etc.) and as an attempt to convey meaning
about people, things, and ideas. What scientific instruments are those in the picture? What did
those men observe or measure with them? How much of that science (quantity, variety) did they
do? Where did they travel to do their work? How did they get their results back to "civilization"?
Liven up your comments with some exciting or at least interesting stories of their experiences
doing "extreme" science and exploration, just in case Hollywood wants us to consult on their
film, Alex of the Jungle (sequels: Crocodile Humboldt, Humboldt in the Land of Smoking
Volcanoes, Humboldt and the Man-Eating Piranhas of the Amazon, Humboldt at the Top of the
World, Dances with Jaguars, and on and on). Don't underestimate the power of the "yuk" factor,
but go easy on the "ewww".

c) Compare the Weitsch portrait (above left) to the cover of the Helferich biography (above
right). What was the cover designer's aim in changing and augmenting the portrait, and how well



does that cover "work™?

2) Choose ONE of the attached or provided short news articles (if there is more than one), read
it, and relate it to Humboldt and (NOT "or") sustainable environmentalism. Humboldt would
doubtiess jump right into the activities and discussions those articles present and, in his
charmingly accented English (French accent? German accent?) argue the ideas or help with the
research. What could he offer? Along the way you should state your concept of sustainable
environmentalism.

3) Tell how a skill, interest, or academic capability of yours relates to what you're learning about
Humboldt and how it could be used, in combination with your knowledge of Humboldt's life and
work, to help others learn something. That "something" can be about sustainable
environmentalism, but does not have to be, and it does not have to be learning something
specifically about Humboldt. Those "others" could be schoolchildren, professors in your other
classes, politicians, or your fellow citizens around the country or around the globe.

Just as science needs not only ideas but data, your writing needs not only ideas but facts and
examples.
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A 30-year plan to study America’s ecology is about to begin

HE phrase “Big Science” brings to mind

rockets, telescopes and particle acceler-
ators. When it comes to grand scientific
gestures—and .the cash that goes there-
with—those who wield field glasses and
butterfly nets in the name of terrestrial
ecology seldom get alook in. Which is sur-
prising, as the-habitat they study, namely
dry land, is the one actually occupied by
humanity. But a group of American ecolo-
gists, led by David Schimel, intend to cor-
rect this state of affairs. They plan to shake
up terrestrial ecology, and introduce it to
the scale and sweep of Big Science, by es-
tablishing NEON, the National Ecological
Observatory Network.

Finding the money for this project,
which will be based in Boulder, Colorado,
hasnotbeen easy, but after a decade of dis-
cussion and planning, America’s National
Science Foundation managed to persuade
Congress to earmark $434m, the price of a
modest space probe, to set it up. The oper-
ating budget will be around $8om a year.

Dr Schimel’s team is thus now starting
to wire up the landscape. Ground has al-
ready been broken at three sites—in Colo-
rado, Florida and Massachusetts. Eventual-
ly, 60 places across the country will be
covered simultaneously. Once this net-

work is completed, in 2016 if all goes well,

15,000 sensors will be collecting more than
500 types of data, including temperature,
precipitation, air pressure, wind speed and

direction, humidity, sunshine, levels of air
pollutants such as ozone, the amount of
various nutrients in soils and streams, and
the state of an area’s vegetation and mi-
crobes.

the same measurements in the same way
in every place. By gathering data in this
standardised way, and doing so in many
places and over long periods of time, Dr
Schime] hopes to achieve the statistical
power needed to turn ecology from a craft
into an industrial-scale enterprise. The
idea is to see how ecosystems respond to
changesin climate and land use, and to the
arrival of new species. That will let the
team develop models which can forecast
the future of an ecosystem and allow
policymakers to assess the likely conse-
quences of various courses of action. -

Tower records

NEON’s researchers have divided America
into 20 domains (see above), each of
which is dominated by a particular type of
ecosystem. Each domain will have three
sets of sensors within it. One set will be
based in a core site—a place where condi-
tions are undisturbed and likely to remain
so—that will be monitored for at least 30
years. The other two sets will move
around, staying in one place for three to
five years before being transplanted else-
where. These “relocatable” sites will allow
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comparisons to be made within a domain.
Every site, whether core or relocatable,
will have a sensorladen tower that

© reaches tenmetres above the existing vege-

tation. In an area of a few tens of square ki-
lometres around this tower, the research-
ers will place further sensors in the soil
and in local streams, to measure tempera-
ture, carbon-dioxide and nutrient levels,
along with rates of root growth and the ac-
tivities of microbes. These sensors will in-
dicate how efficiently different ecosystems
use nutrients and water, how vegetation
responds to the climate, and how carbon
dioxide moves between living things and
the atmosphere. That will help those who
seek to understand the carbon cycle—and
with it, the consequences of greenhouse-
gas-induced climate change.

“To complement these ground-based
measurements, which can focus on only a
limited area, the team will conduct aerial
surveys once a year at each core site, look-
ing at things like leaf chemistry and the
health of forest canopies, and will also
look down on them with satellites. In addi-
tion, NEON’s researchers can deploy a spe-
cially equipped aeroplane, fitted with lidar
(an optical version of radar), a spectrome-
ter (to measure chemical compositions)
and a high-resolution camera, to assess the
impact of natural disastexs such as floods,
wildfires and outbreaks of pests. -

This aerial-surveillance system will be
put to the test in a project that started on
August 21st, when a team led by Tom
Kampe and Michael Lefsky began study-
ing the causes and impact of what has
come to be known as the High Park fire. Be-
tween June 9th and early July this fire
burned across 36,000 hectares (90,000
acres) of Colorado. Dr Kamhipe and Dr Lef-
sky will fly NEON’s aeroplane over both
the burned area and some adjacent un- b»
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» burned stands of forest. They will record

- plant_species, forest structure, ash covet,
soil properties, river sediment and the
overall topography of the burned area.

One particular question they plan to
address is whether the behaviour and se-
verity of the High Park fire was affected by
the spread of mountain pine beetle, a pest
that is rapidly overrunning Colorado be-
cause its breeding season has been extend-
ed by the warming climate. Repeated aeri-
al surveys over the coming years will also
give the researchers insight into how vege-
tation recovers from fires, how the beetles
affect this process, how erosion and sedi-
mentation affect the region’s water re-
sources, and whether fire creates opportu-
nities for new species to invade.

Somany data, of course, require a lot of
number crunching. Indeed, it might be ar-
gued that what truly distinguishes Big Sci-
ence from the small stuff—as astronomers
and physicists have known for decades
and biologists discovered in the aftermath
of the Human Genome Project—is not the
amount of money involved but the vol-
ume of data that needs to be processed.
When fully operational NEON is expected
to generate 200 terabytes a year. That is
four times as much as the Hubble space
telescope, a reasonably big piece of sci-
ence, churned outin its first two decades.

NEON, then, truly does represent a shift
by ecologists towards bigness. No doubt
thatwill change the practice of the subject,
just as astronomy, physics and genetics
changed when they became big. The days
of field glasses and butterfly nets may thus
be numbered. But no one doubts that in
those other cases, the change was for the
better. The chances are, that will be true for
ecology as well. &
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. Urban warming

- sways air currents,
alters weather far off,
a study suggests

By SETH BORENSTEIN
THE ASSOCIATED PRESS

WASHINGTON — Heat

' rising up from cities such as
. New York, Paris and Tokyo
. might be remotely warm-
| ing up winters far away in
some rural paris of Alaska,

Canada and Siberia, a study

- theorizes.

In an unusual twist, that
same urban heat from build-
ings and cars may be slightly

. cooling the autumns inmuch
i ofthe Western United States,

“Rastern Burope and the Med-
| iterranean, according to the

study published Sunday in

| the scientific journal Nature
- Climate Change.

Meteorologists long have
known that cities are warmer
than rural areas, with the
heat of buildings and cars,

. along with asphalt and roofs
| that absorb lheat. That's
' called the wrban heat island
| effect and it's been thought
| that the heat stayed close to
 the cities.
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a computer model for the
Northern Hemisphere, sug-
gests that the heat does
something else, albeit ndi-
rectly. It travels about half a
mile up into the air and then
its energy changes the high-
altitude currents in the atmo-
sphere that dictate prevailing
weather,

“Basically, it changes the
flow.” said Guang Zhang of
the Scripps Institution of
Oceanography in La Jolla,
Calif. He wrote the paper
with Aixue Hu at the National
Center for Atmmospheric Re-
search in Boulder, Colo.

This doesn't change overall
global temperature averages
significantly, unlike man-
made greenhouse gases that
cause global warming. Ini-
stead, it redistributes some of
the heat, the scientists said.

The changes seem {0 vary
with the seasons and by re-
gion because of the way air
currents flow at different
times of the year, During the
winter, the jet stream is al-
tered and weakened, keep-
ing cold air closer to the
Arctic Circle and from dip-

© ping down as sharply, Huex-

plained.
The computer model
showed that parts of Siberia
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and northwestern Canada
ITlay WarTT Up, on average, by
anextra 1.4 degreesto 1.8 de-
grees Fahrentheit during the
winter, which “may not be a
bad thing,” Zhang said. The
effect isn't quite as much in
northern North Dakota and
Minnesota, where tempera-
tures might be about half a
degree warimer, and even less
along the East Coast.

In contrast, Burope and
the Pacific Northwest are
cooled slightly in the win-
ter from this effect. The jet
stream changes prevent
weather systems from bring-
ing warmer air from the At-
lantic to Europe and from
the Pacific to the Northwest,
thus cooling those areas a bit,
Zhang said.

Several outside scientists
said they were surprised
by the study results, call-
ing the work “intriguing”
and “clever.” But they said it
would have to be shown in
repeated experimernts.

“Tt’s an interesting and ra-
tionally carried out study,”
said David Parker, climate-
monitoring chief of the Brit-
ish meteorology office. “We
must be cautious until other
models are used to test their
hypothesis.”
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