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I use a climate sensitivity of 3 degrees celsius for CO, concentration doubling to calculate the
approximate temperature change relative to year 1700, dT (in Celsius degrees), due to a change
in CO, concentration, C; (in ppmv). The equation is:

for year t, relative to the concentration C, for a reference year (1700 AD). The s=3 factor is the

climate sensitivity that makes the climate sensitivity factor be for doubling of the CO,
concentration in the atmosphere, as it is defined. (Climate sensitivity is supposed to include the
effects of fast feedback mechanisms, both positive and negative, in other variables caused by
changing the CO; concentration.)

An equivalent version of the equation is

3 ", C()

T(t )= , wh C(t,)=C,.
dT (t,) In2i:ln i) where C(t,) =C,



Besides the climate sensitivity, one should allow for the fact that the ocean absorbs much of the
solar energy impinging on the Earth and then slowly releases some of the heat energy to the
atmosphere. There is a climate response function that represents the atmospheric temperature
time delay after carbon is inserted into the atmosphere. The function is

e . 3 * ¢

(

+ e

%_

1

! % ( 5 ! %
e & 2 — )
& $ $ # & #

U.358tanh(i] L 1+tanh[£_ 2??]
105) 2 594

A better fit could be obtained with three hyperbolic tangents, but the errors on the data do not
justify it.



The resulting temperature change relative to 1700 due to fossil-fuels burning and non-fossil-fuels
emissions is:

aT(t)=—> " osestanh Lt 40832 4y bt =277 ) C(L)
In2 i=1 10.5 2 524 C(ti_l)
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An unknown amount of global dimming should be subtracted from this curve; it is probably only
a few tenths of a degree or smaller and quite variable with time.
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Suppose that the oceans and the vegetation reach a saturation point for high carbon-dioxide
concentration such that the 0.47 factor doubles to 0.94 according to a hyperbolic tangent centered
at 450 ppmv with a width of 25 ppmv. Then the concentration will be

CDoubIe (tn) =

o) |
2

+ tanh C(t,)-450
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E preic (t) = 4.514exp —
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C+Arctic (tn ) = 280 + 295;2280 1+ tanh % + 114CFF (tn) + CArctic (tn )
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