Future Changes to Intercontinental Transport:
Can we make confident predictions?

Peter Hess (Cornell University / NCAR)
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Figure 6. Total change (emissions and climate) in surface Oy (ppbv) for each scenario family at 2030
relative to the present-day.

Surface O; 2030 from 4 emission scenarios
(Unger et al., 2006)

Future Emissions Scenarios
- Overall Low confidence

Changes in the Distribution of
Future Emissions
i Higher Confidence

A Decrease or constant
emissions in mid-latitudes

A Increased emissions in
tropics, subtropics

A New Transport pathways may
become important
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Fic. 3. Latitude-altitude cross sections of the dispersal of particle ensembles from a point in the tropical lower troposphere. In each panel 30 0
the initial location of the particles is indicated by the intersecting vertical and horizontal lines. Heavy black isopleths are the time-mean =
zonal-mean potential temperature. The black isopleths superimposed on the clouds of particles are particle density (Green’s function)

normalized by the maximum density. The contour mterval is 0.1 L : d
atifude

-Tracers released in the tropics (or conversely the mid-latitudes) tend to stay there
-Transport barrier near 30° (also Hess [2005] )
-Deep moist convective processing prevalent in tropical atmosphere



Main Transport Pathways: Black Upper,

Grey Lower Troposphere A Emissions

a) Transport pathways in summer

-No primary pathways from subtropics
to mid-latitudes for CO

-Subtropical-subtropical pathways not
well explored or characterized
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b) Transport pathways in winter
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From HTAP Interim Report, after Stohl and Eckhardt (2004)



Transport from subtropics to mid-latitudes

This transport does occur and can be important

Ozone Produced
From Mexico City
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High Resolution CAM-
CHEM ~ 0.5° x 0.5°

(Courtesy J. F. Lamargue)

A Effect of increase in subtropical emissions smaller than might be expected



