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More than 50 years of data show major shifts m whao is spanding what on food
and agncultural research and déevelopment (AgRED). For all countries, spending
In local currencias s converled to dofars using 2009 purchasing power parity
(PPP) exchange rates.

® Low income 8 Middla income @ High incomae

SHIFTING RANKS
For the first time in modern hstory, middle-ncome countries are investing
mare in public-sector AgRED than are high-income ones.
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In both high- and middk-income countries, the share of AgRAD by private
companies is increasing relative to that pursued by universities and
governmant agencies.
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Progortion of world AGRAD spending ——————————
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The gap between poar and rich countries in per capita spending on public
AgRAD widened from 7.7-fold in 1980 to 11.7-fold in 2011
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Conditional nonlinear optimal perturbation and
its applications
Conditional nonlinear optimal perturbations as
the optimal precursors for EI Nino-Southern
Oscillation events

The sensitivity and stability of the ocean's
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A new approach to studying ENSO predictability:
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How dams affect river ecosystems

Dams alter flow, sediment, and thermal regimes of rivers. Seasonal flow distortions
(top) cause shifts in species compositions. Dammed rivers with hydropeaking (bottom)
cause daily distortions that can eliminate key species from food webs. Small changes to
flow releases can counteract these distortions and provide ecological benefit (see text).
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A new approach to studying ENSO
predictability:Conditional nonlinear
optimal perturbation
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Is Model Parameter Error Related to a
Significant Spring Predictability Barrier
for EI Nino events? Results from a
Theoretical Model
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Conditional nonlinear optimal

perturbation: Applications to stability,
sensitivity, and predictability

A new approach to the generation
of initial perturbations for ensemble
prediction:Conditional nonlinear optimal
perturbation
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Oxidation with a difference

Rossignol et al. report evidence for direct light-driven oxidation of an organic acid. Such oxidation processes may
occur in the natural environment at water surfaces that are reached by solar radiation, generating gas-phase func-
tionalized molecules and macromolecular condensed-phase products. These products affect aerosol formation and

properties, influencing climate, air quality, and health
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