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Abstract

Mountain regions are unusually biodiverse, with rich aggregations of small-ranged species STAY CONNECTED TO SCIENCE
that form centers of endemism. Mountains play an array of roles for Earth's biodiversity and » Facebook
affect neighboring lowlands through biotic interchange, changes in regional climate, and » Twitter
nutrient runcff. The high biodiversity of certain mountains reflects the interplay of multiple

evolutionary mechanisms: enhanced speciation rates with distinct opportunities for

coexistence and persistence of lineages, shaped by long-term climatic changes interacting

with topographically dynamic landscapes. High diversity in most trepical mountains is tightly

linked to bedrock geclogy—notably, areas comprising mafic and ultramafic lithologies, rock

types rich in magnesium and poor in phosphate that present special requirernents for plant

physiclogy. Mountain biodiversity bears the signature of deep-time evolutionary and ecological

processes, a history well worth preserving.




Building mountain biodiversity:
Geological and evolutionary processes

Carsten Rahbek"?**1, Michael K. Borregaard'f, Alexandre Antonelli*">,
Robert K. Colwell*®7, Ben G. Holt', David Nogues-Bravo’,

Christian M. @. Rasmussen"®, Katherine Richardson’, Minik T. Rosing?,
Robert J. Whittaker™'?, Jon Fjeldsia™’

Mountain regions are unusually biodiverse, with rich aggregations of small-ranged species
that form centers of endemism. Mountains play an array of roles for Earth’s biodiversity
and affect neighboring lowlands through biotic interchange, changes in regional climate,
and nutrient runoff. The high biodiversity of certain mountains reflects the interplay of
multiple evolutionary mechanisms: enhanced speciation rates with distinct opportunities
for coexistence and persistence of lineages, shaped by long-term climatic changes
interacting with topographically dynamic landscapes. High diversity in most tropical
mountains is tightly linked to bedrock geology—notably, areas comprising mafic and
ultramafic lithologies, rock types rich in magnesium and poor in phosphate that present
special requirements for plant physiology. Mountain biodiversity bears the signature of
deep-time evolutionary and ecological processes, a history well worth preserving.
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Habitat loss is a major threat to biodiversity
The Living Planet Report assesses key drivers of species loss

B Habitat degradation || Exploitation M Invasive species and disease

M Pollution M Climate change

Birds
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Note: A sample of 3,789 populations evaluated by the Living Planet Index

Source: WWE Living Planet Report 2018
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Stabilizing the West Antarctic Ice Sheet by
surface mass deposition

Johannes Feldmann', Anders Levermann'?3*, Matthias Mengel’

There is evidence that a self-sustaining ice discharge from the West Antarctic Ice Sheet (WAIS) has started, po-
tentially leading to its disintegration. The associated sea level rise of more than 3m would pose a serious chal-
lenge to highly populated areas including metropolises such as Calcutta, Shanghai, New York City, and Tokyo.
Here, we show that the WAIS may be stabilized through mass deposition in coastal regions around Pine Island
and Thwaites glaciers. In our numerical simulations, a minimum of 7400 Gt of additional snowfall stabilizes the
flow if applied over a short period of 10 years onto the region (-2 mm year ' sea level equivalent). Mass dep-
osition at a lower rate increases the intervention time and the required total amount of snow. We find that the
precise conditions of such an operation are crucial, and potential benefits need to be weighed against
environmental hazards, future risks, and enormous technical challenges.
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The ocean water would have to be lifted from the sea level to the top
of the ice sheet by about 640 m on average (mean ice surface elevation
of the perturbation area). In our simulations, this area covers the joint
coastal region of PIG and TG with an extent of about 52,000 km?,
which is similar to the size of the state of Costa Rica or half the size
of Iceland. The practical realization of elevating and distributing the
ocean water would mean an unprecedented effort for humankind in

one of the harshest environments of the planet. For instance, the up-
lifting of the ocean water alone would require a theoretical minimum of
145 GW (neglecting frictional losses), a power that, in theory, could be
provided by more than 12,000 high-end wind turbines driven by the re-
gional wind fields, which in principle would have sufficient capacity (53).
However, the effective total power demand of the endeavor including
potential desalination and heating of the ocean water, as well as snow
making, carried out under the difficult circumstances of the Antarctic
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~ having devastating impact. Despite its disruptive character, the inter-
vention could however relieve the world’s most populous areas from
the long-term, several meter-scale sea level commitment of a tipped
WAIS. Whether the projected continuation of the observed destabi-
lization of the ice sheet will prove true has to be answered by extensive
future monitoring of the Amundsen Sea sector, forming the basis for a
weighing between the benefits and the serious implications of an ar-
tificial restabilization of the ice sheet. Operations such as the one dis-
cussed pose the risk of moral hazard. We therefore stress that these







