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Global warming

The | ast one or two decades have seen extensive debate
over the likely consequences of the observed increase
in CO, content of the atnosphere, CO, being one of the
princi pl e greenhouse gasses in the atnosphere.

Year ppm CO
1860 ~285
1960 ~315
1992 ~350
1998 ~365

Increases in CO, in the atnobsphere are a consequence
principally of the burning of fossil fuels, although
deforestation in tropical regions nmay al so be a cause.
Approxi mately 50% of the CO, we put in the atnosphere
remai ns there (the rest being absorbed by oceans).

The anticipated increase in CO, is approximately a
doubling of the current 350 ppm over the next 100
years. Ceneral circulation nodels (GCMs) predict that
this would increase global tenperature by 2 to 5 °C
There is, however, nuch uncertainty because there are
many feedback effects that are not well understood and
which are difficult to predict. For exanple, GCMs tend
to handl e cloud formati on and precipitation poorly.
Wuld the likely increase in cloud cover have a net
positive or negative feedback to the warm ng process?

Al so of great inportance is the fact that increased
human activity is likely to increase particulate matter
in the atnosphere. The primary effect of particles is
to reflect incom ng solar radiation back to space, thus
decreasing solar heating of the earth and its

at nrosphere. Sone believe that particulates will fully
counteract greenhouse warm ng, but the majority of
scientists involved in this question feel that gl obal
warm ng will indeed occur.

O her gasses N,O, CH; and chl or of | uorocarbons (CFC) are
al so increasing in the atnosphere and their conbi ned
effect is expected to equal that of CO
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Has global war ming started?

Here, there is nmuch argunent because likely effects

m ght be buried in climatic “noise” or natura
uncertainty in the climte system Also entering the
problemis the possibility of systematic errors in the
measur enents, such as increased carbonization in the
vicinity of climte stations.

predicted
global
warming  + 50C

+20C
Globa /
averaged \/A NS |
temperature 1999 2050

~0.5%increase over
the last 100 years

The behavior of gassesin the atmospher e (atmospheric ther modynamics)

Thernmodynam cs is the study of the relationship between
mechani cal work and the internal energy of a gas (its
heat content)

The state variables

State: The condition of the system (or part of the
systen) at an instant oftinme neasured by its
properties.

The thernodynam c properties of a gas are specified by
the three state vari abl es:

1. Pressure p
2. Tenperature T
3. Density p

(or its inverse, specific volunme o)
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Pressure

is force per unit area exerted by the nol ecul ar notions

of a gas.

Units: a) the unit of force in the MKS system (SI) is

b)

c)

d)

the Newton (N) = kg m s ?
(F=ma, mass x accel eration)

A force of 1 Nwill cause an accel erati on of
1 ms?ina mass of 1 kg

the unit of pressure is Newtons per square
meter, which is called the Pascal (Pa).

1 Pa=1Nm2=kg m!s?

the comon neteorological unit of pressure is
the mllibar (1 bar/1000). The conversion to
Pa is as foll ows:

1 b
So, 1000 nb

= 100 Pa

= 100 k Pa (kil opascal s)

other units in comobn usage are inches or cm
of mercury (the height of a colum of nercury
in a baroneter)
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A “standard at nosphere” pressure is the globally
averaged MSL at nospheric pressure and is nunerically
equal to

standard at nosphere

1013. 25 nb

1013.25 h Pa (hecto Pascal)

101. 325 k Pa

76.0 cm of

29.92 inches of Hg

14.7 1 b/sq inch

L I I T i >

See chart of the range of atnospheric pressures
experi enced.

Temperature T
The degree of hotness, which determnes the direction

of heat transfer (hot to cold). It is related to the
internal energy of a body or mass of material.

(Units: °C, °F, K

Density p
is mass per unit volume (kg m?3)

a=1/p is volume per unit mass (nt kg?)
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