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4 EMNGINEERING AND ENVIRONMENTAL CHALLENGES

concentrations roughly double those of the cra before the Industrial Revolution,
would vield a concentration of about 550 ppmv, which many believe would
prevent dangerous interference with the climate system. Engineers and technolo-
gists ane faced with a mind-boggling array of options for achieving specific target
concentrations of greenhouse gases. Options include reducing emissions of CO,
from fixed and mobile sources, sequestering carbon dioxide, reducing the emis-
sions of other greenhouse gases, and using geoengineering (e.g., injecting dust or
other panticulate matter into the stratosphere to reduce the amount of solar radia-
tion reaching Earth) on a global scale (Box 1)

Options for Reducing Concentrations of Atmospheric
Greenhouse Gases

Aeductions in Ermssions of CO; and Other Greenhousse Gases

+  Incraase the afficency of both mobile and fixed sources of COy (8.9, the Pan-
nirship for & Mew Genaration of Viehicles [PNGV]).

*  Increase the efbcency of Bectic power Qenaration Dy Chan(irg power-siabon
fuel sources from coal and od 10 gas and by introducing turtkines and distributed
BTGy SOUTDS.

+  Increase e use of renewable energy SOURCES, Such as wind power, photo-
woltmics, bomass, and hydropowe

¢ Incroass e use of already-proven nuckear enavgy, & O0o-amisson-inee anergy
source that is widely used lor power production in France and other couniries.

*  Contingg the developmant of new types of enengy sysiems, such as fuel colls
for use in sutomabiles and in fined locations operating on Mydrogen strpped
from lpssil hydmocarbons.

Carbon Sequestration

*  INCTRASE SOqUEstration by Qrowing rees and olher plants, which consumie car-
bon dicuida through photosynthesis. This approach can be enhanced through
mnm‘um_mm—nm

*  Sequasied carbon siripped rom Mpirocarbons by pumpeng it nlo deep peclog-
ical structures, and use the hydrogen io powar huel cells.

Gooengingenng

*  Inject COy into ccoans at depths that allow the lormation of GOy ydratos.
& Fartihns thi Scaans by SOding ifon oF phosphons 10 NCIeasE the producson of
which would thon sequesier mose carbon in the oceans.
+  [hspersa dust or ingect S0y iNto he stralosphens 10 reduce Suight and Mene-
by lower global ismparatures.




