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925 900 875 850 825 800 775 750 725 700 675 650 625 600 575
26.0 25.10 24.18 23.23 22.24 21.22 20.16 19.07 17.93 16.74 15.51 14.22 12.86 11.44  9.95
2 26.0 25.08 24.14 23.16 22.16 21.11 20.03 18.91 17.75 16.53 15.27 13.95 12.56 11.11 9.57
550 525 500 475 450 425 400 375 350 325 300 275 250 225 200
836 6.69 4.91 3.00 0.96 -1.26 -3.66 —6.29 -9.20 —12.44 -16.10 -20.27 -25.10 -30.74 -37.38
2 7.95 6.24 4.41 2.45 0.35 -1.92 -4.39 -7.10 -10.09 -13.43 ~17.20 -21.50 —26.46 —32.23 —38.99
(440)
3 0.00 08¢ 248 -4.26 -6.19 -831 -10.67
(305)
4 1017 T11:82 -14.32 -18.44 -23.38 -29.40
5 _(;4(5); -1.69 -3.85 —6.26 —8.94 —11.97 —15.43 —19.45 -24.18 -29.80 -35.51
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(hPs) 1 2 3 4 5 6 7 8 9 10 1 12

925~440 -3396 -1.7 ~-1860 ~-36 -5313  S311  -193  S179 325

g 440~305 -970 -0.3 -741 -10 -774 -48  -27 -2569 2509 -44 2481 T2

,, 3057100 -1423 1.2 4307 10 ~5740 5753 -60 5739 74
925~100 <5789 <-3.2 -6906 ~-76 -714 48 27 -13622 13573 -297 13399 471

% To2s<as0 “3a89 0.0 -190s  —se T saso sz19 S198  siso 327

W 440~305 -1335 0.0 -1021 -11 -2367 2349  -61 2328 82
B 305~115 -946 0.0 ~-3046 -6 -4808 4889  -40 4882 47
2 925~115 -5770 0.0 -6872 ~-T3 -12715 12517 -299 12359 456

T R () AR (o~ cw) T+ oo )dw, B2 K (KA o (wo— w,)dT B3 B FETHM . dT B4 HKMAK
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THE DIFFERENT ROLE OF VAPOR CONDENSATION’S INTERNAL AND
EXTERNAL LATENT HEAT IN THE ATMOSPHERE

Gu Xuzan

( Wuhan Institute of Heavy Rain, CMA, Wuhan 430074)
Abstract

Evaporation is first discussed on ocean surfaces in tropical zone, finding that evaporation—vapor gone to air
will change its surface pressure field, and that the process of the evaporation’s latent heat is composed of the in-
ternal latent heat (vapor internal energy) and the external latent heat (vapor pressure energy). The former be-
comes atmospheric heat energy at once and the latter does work to the atmosphere immediately, thus raising its
potential energy. Then, it is the direct role that transforming surface pressure field {or upper geopotential height
field) is studied of condensation-precipitation in large-scale flow and cumulus convection. Knowing that Kuo’s
method of the parameterization of cumulus convection has embodied the role with the condensation’s internal la-
tent heat to warm the atmosphere, this paper suggests that the other role must be considered with the external
latent heat to alter upper geopotential height as well as surface pressure, or to do work, following condensation-
precipitation taking place in the atmosphere.

It is further discussed that distinguishing between convection and non-convection precipitations is that two
condensation’s external latent heat processes are different. The former is that the ambient air does work to the
compensation downdraughts and produces kinetic energy to itself with pressure-gradient force, which would
make the convective precipitation organized and become a positive feedback system, but the latter is so called
non-convective motion, which usually is large-scale stable precipitation and has no air downdraughts to be done
work. But both types of precipitations cause their surface pressure cutting down as well as upper geopotential
height to be lower, because vapor condensation’s physics mechanism leading to precipitation unigue.

Through calculating the reversible and irreversible saturation-adiabatic processes in the atmosphere, in this
paper are discussed that the different physical roles of the vapor condensation’s internal and external latent heat,
and that their different physical roles in two sets of precipitation weather systems: convection and non- convec-
tion. The facts are that the external latent heat is doing negative work in both the reversible and irreversible sat-
uration-adiabatic processes, because a lot of vapor transforms to water in the saturation-air whose vapor pressure
energy is reduced. Finally, with the vapor condensation’s external latent heat, the ambient air does work to
both types (convection and non-convection) of precipitation weather systems, one kind is hail squall, tornado,
tropical storm and typhoon, the other kind is different frontal surfaces. Their diabatic heating efficiencies of the
above two types of “doing work engine” are both about 5% .

Key words: Reversible and irreversible saturation-adiabatic processes, Convection and non-convection pre-

cipitations, Vapor condensation’s internal and external latent heat, Latent heat engine of doing work.
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