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FIGURE 8.8. Solar energy passing through a “hoop” with the same radius as that of the earth hits the ;

earth. Radiation that misses the hoop also misses the earth.

Reﬂectgd
o STR

Q ‘ | Albedo o

Incoming
solar
radiation , Abso‘rbed2
hitting earth (1-o)SnR”.
. MAL SrR?
pr T
cad'” " e N
(1-x) SPR* - 4R T a

FIGURE 8.9. Simple global temperature model.
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A RE8.4 Northern Hemisphere, midlatitude air temperatures over the past one million years. (Source:
4 e, W.C. ed., Carbon Dioxide Review 1982. Copyright © 1982 by Oxford University Press. Reprinted
@ rmission of Oxford University Press.)
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@ RE 8.6 Orbital variations affect the timing of ice ages. (a) The current orbit; (b) The tilt angle variation, with
@ d 41,000 years; (c) eccentricity variation, with period 100,000 years; (d) precession, with period 23,000 yrs.
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i TABLE 8.1 Composition of Clean, Dry Air (fraction by volume in troposphere, 1994)

Constituent Formula Percent by volume Parts per million

Nitrogen N, 78.08 780,800
Oxygen O, 20.95 - 209,500
Argon Ar 0.93 9300
@ Carbon dioxide CO, 0.035 358%
Neon Ne 0.0018 18
’ Helium He - 0.0005 5.2
- @Methane CH, 0.00017 1.7
| Krypton . Kr ©0.00011 1.1
®Nitrous oxide N,O 0.00003 03
Hydrogen H, 0.00005 0.5
~? Ozone O, 0.000004 - 0.04
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:8.11  Absorptivity as a function of wavelen
oxygen and ozone (O,, O5), and nitrous oxide
spectra for incoming solar energy and outgo
agth scale change at 4 um.

gth for water vapor (H,0), carbon dioxide (CO,), methane
(N,0), and the total absorptivity of the atmosphere. Shown here
ing thermal energy from the 288 K surface of the earth. Note the
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Monthly Mean Carbon Dioxide
NOAA CMDL Carbon Cycle Greenhouse Gases
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Atmospheric carbon dioxids mixing ratios determined from the continuous monitoring programs at the 4 NOAA CMDL bassline observator es.
Principal mvestigator:  Dr Pieter Tans, NOAA CMDL Carbon Cycle Greenhouss Gases. Boulder, Colorade, (303) 497-6678.
ptans@cmdl noaa gov.




Carbon Dioxide Measurements
NOAA CMDL Carbon Cycle Greenhouse Gases
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Top: Glebal average atmospheric carbon dioxide mixing ratios (blus ling) determuned using measurements
from the NOAA CLIDL cocperative air sampling netweork. The red ling repressnts the long-term trend
Bottom: Global average growth rate for carbon dioxide. Principal investigator: Dr Pieter Tans, NOAA
CIDL Carbon Cycle Gresnhouse Gases, B oulder, Tolorade, (303)497-6278. ptans@ecmdl.noaagow
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Methane Measurements
NOAA CMDL Carbon Cycle Greenhouse Gases
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Top: Global average atmospheric methane mixing ratios (blue line) determined using measurements
from the NOAA CMDL cooperative air sampling network. The red line represents the long-term trend.
Bottom: Global average growthrate for methane Principalinvestigator: Dr. EdDlugokencky, WOAA CIIDL
Carbon Cycle Greenhouse Gases, Boulder, Colorade, (303)497-6228. edlugokencky @cmdl noaa gov.



Global Distribution of Atmospheric Carbon Dioxide
NOAA CMDL Carbon Cycle Greenhouse Gases

Three dimensional representation ofthe latitudinal distribution of atmespheric carbon dioxide in the manne boundarylayer. Da
CM DL cooperative air sampling network were used. The surface represents data smoothed in time and latitude. Principal n:g
Tans and Thomas Conway, NOAA CM DL Carbon Cycle Greenhouse Gases, Boulder, Colorado, (303)497-6678. ptans@cmdl!
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