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Figure 3. Daily CO, readings from the first two years of monitoring
on Mauna Loa. Data from ref 3.
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JOURNAL OF THE ATMOSPHERIC SCIENCES JANUARY 1975

VOL. 32, NO. 1
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Fic. 4. Latitude-height distribution of the zonal mean tem-

— perature (K) for the standard case (a) and of the increase in
— zonal mean temperature (K) resulting from the doubling of COs
l:' concentration (b). Stippling indicates a decrease in temperature.

The Effects of Doubling the CO, Concentration on the Climate
of a General Circulation Model!
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—_ N _ (Manuscript received 6 June 1974, in revised form 8 August 1974)
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ABSTRACT

An attempt is made to estimate the temperature changes resulting from doubling the present CO: con-
centration by the use of a simplified three-dimensional general circulation model. This model contains the
following simplifications: a limited computational domain, an idealized topography, no heat transport
by ocean currents, and fixed cloudiness. Despite these limitations, the results from this computation yield
some indication of how the increase of CO: concentration may affect the distribution of temperature in
the atmosphere. It is shown that the COa increase raises the temperature of the model troposphere, whereas
it lowers that of the model stratosphere. The tropospheric warming is somewhat larger than that expected
from a radiative-convective equilibrium model. In particular, the increase of surface temperature in higher
latitudes is magnified due to the recession of the snow houndary and the thermal stability of the lower
troposphere which limits convective heating to the lowest layer. It is also shown that the doubling of carbon
dioxide significantly inereases the intensity of the hydrologic cycie of the model.
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