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POSITION OF 6/10 SEA WATER

ISONEPH AT EQUATOR _TEMPERATURE
AT CANTON ISLAND

 Source: Bjerknes et af,

Fic. 3. Position of 0.6 isoneph of cloudiness versus sea surface
temperature at Canton Island (from Bjerknes ef ol., 1969). The
- figure shows more cloudiness when sea surface temperatures are

warmer. ’ '
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Tic. 2. The infrared flux to space, F1r, emitted from the earth-
atmosphere system (described 1n Table 1) and the absorbed solar
energy, Qass, as 2 function of amount of cloud cover and for
several values of effective cloud top height.
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"1 Frc. 3.'A cross-plot of the intersections on Fig. 2 of the Qizs

curve with the various F;gr curves for three values of surface
temperature. Each curve represents a locus of the possible equilib-
rium values of cloud top heights and cloud cover amounts that are
consistent with a constant value of surface temperature.
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Climate Response Times: Dependence on
Climate Sensitivity and Ocean Mixing

Abstract. The factors that determine climate response limes were investigated
with simple models and sealing siatemenis. The response times are particulasly

— sendtitive 10 (i) the amouns that the climate response is amplified by feedbacks and (ii)

dioxide and other trace gases.
J. Hansex T

G. RusseLr

- A. Lacis

I. Fuxc

D. Rixp

NASA Goddard Space Flight C'cmer.
Institute for Space Studies,

2882 Broadway, New York 10025

— P. StoxE
Center for Meteorology .
and Physical Oceanography,
[ Massachusenis Institute of Technology, ~
- Cambridge 02139
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Fig. 1. Occan surface response time (time to

reach § — ¢! of equilibrium response) for the

1-D box diffusion ocean model as a function of

climate feedback factor, f, or climate sensitiv-.

ity to doubled CO,, AT (2 * CO;)} (k is the
vertical diffusion coefficient in squarc centi-

meters per second; the mixed-layer depth -

dg = 100 m). Results depend slrongly onk, as

illustrated, but only shghtly on d¢ for the

cases in which k = 0.5 cm® see™'. Calcula-
tions arc based on Eqs. 9 and 10 with an
“1stant doubling of CO, from 300 to 600 ppm.

the representation of ocean mixing. If equilibrium climate sensitivity is 3°C or greater
for a doubling of the carbon dioxide concentration, then most of the expected
warming attributable to irace gases added to the aimasphere by man probably has
nat yet occurred. This yet io be realized warming calls into question a policy of “'wait
and see’”* regarding the issue of how 1o deal with increasing atmospheric carbon
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Fig. 2. Ocean surfacc.'wanning (AT) and the
equilibrium wanmng (AT,.,) due to CO4 added

- to the atmosphere in the period 1850 to 1980

for tlfc 1-D box diffusion ocean model as a
function of f or AT.4(2 * CO,).
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