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Figure 9: (a) CH, concentration derived from Antarclic ice cores over the past 1000 years. Direct observations of CH, concentration
from Cape Grim, Tasmania, are included to demonsirate the smooth transition from ice core to atmospheric measurements. The
radiative forcing resulting from increases in CH relative to the pre-industrial period are indicated on the right-hand axis. The effect of
overlap with N,O is accounted for according to IPCC (1990). (b) Globally averaged CH, concentration for 1983 10 1993 showing the
decline in growth rate during 1992 and 1993,
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Table 1: Annual average anthropogenic carbon budget for 1980 to 1989. CO, sources, sinks and storage in the

atmosphere are expressed in GtC/lyr.

CO, sources
(1) Emissions from fossil fuel and cement production 55+05
(2) Net emissions from changes in tropical land-usc—— o(e:fov-e s“—{_o\-'HaV\., 1.6x1.0
(3) Total anthropogenic emissions = (1)+(2) 7.1%1.1
Partitioning amongst reservoirs
(4) Storage in the atmosphere 32402
(5) Ocean uptake 2008 #&
(6) Uplake by Northern Hemisphere forest regrowth 05+05 pairsiin
(7) Additional terrestrial sinks (CO, fertilisation, nitrogen fertilisation, ’/ carbss
14+ 15

climatic effects) = [(1)+(2)]-[(4)+(5)+(6)]
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Table 1. Effect of various anthropogenic gases on the radia-
tive balance of air. Middle column: efficiency of radiative
forcing, expressed as a function of absorption per added
molecule, with CO,=1. Right-hand column: changes in
radiative forcing between 1765 and 1990 due to increasing
concentrations (Shine et al. 1990). The methane forcing
change also includes the indirect effect due to formation of
water vapor in the stratosphere

Gas Normalized ‘Forcing change
forcing per added 1765-1990
molecule (Wm™)

Co, 1 1.50

CH, , 21 0.56

N,O 206 0.10

CFC-11 12 400 - 0.062

CFC-12 15 800 ' 0.14

Other CFCs 0.085

2.45

3| Direct greenhouse

Halocarbons
o |- — | N5O
CHy
~ €Oz
o 1 i
= Indirect greenhouse Tropospheric ¢ .
= | aerosols
2 ﬁ-l Direct Indirect [
2 o0
8 = __ Tropospheric
2 B Stratospheric  gzgne ‘l’
k] ozone
o
R l
2. .
Confidence level
I High Low Low Low Very Very
low low

Figure 3: Estimates of the globally averaged radiative forcing due to changes in greenhouse gases and aerosols from pre-industrial
limes to the present day and changes in solar variability from 1850 to the present day. The height of the bar indicates a mid-range
estimate of the forcing whilst the lines show the possible range of values. An indication of relative confidence in the estimates is given
below each bar. The contributions of individual greenhouse gases are indicated on the first bar for direct greenhouse gas forcing. The
major indirect effects are a depletion of siratospheric ozone (caused by the CFCs and other halocarbons) and an increase in the
concentration of tropospheric ozone, The negalive values for acrosols should not necessarily be regarded as an offset apainst the
greenhouse gas forcing because of doubts over the applicability of global mean radiative forcing in the case of non-homogeneously
distributed species such as aerosols and ozone (see Section 1 and Section 7).



Flgure 11.22,

Mean global
tropospheric
temperature anomalies
from satellite data
(85°S-85°N) from 1979
to 1993. (Data from

R. W. Spencer and

J. R. Christy;

Halpert et al. 1994;
see also Kerr 1995)

anomaly (°C)

O e s 10T 1950 1950" 1970 1990

year

LIS S N D i b

Figure 1.9 Combined land, air and sea surface temperature anomalies between
1861 and 1991, relative to the average temperature 1951-1980. (From
IPCC 1992.)
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Figure 4.6: Time series of smoothed wide ficld of view Earth Radiation Budget Experiment long-wave (LW), short-wave (SW) and
net (LW-SW) irradiance anomalies (in Wm'2) between 40°N and 40°S relative to the § year (1985-1989) monthly mean (after Minnis et
al., 1993, updated by Minnis, 1994). The deviation slarting in mid-1991 is mainly due to the Mt. Pinatubo eruption — the net anomaly
in August (about -4 Wim2) is almost three times higher than the standard deviation computed between 1985 and 1989,



