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Bilan radiatif de la Terre, moyenné sur un an



Bilan radiatif au sommet de 1’atmosphere (en W m-2)
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Variations saisonnieres du bilan radiatif
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Particle moves on sphere with radius R
under the action of a force lying in meridian
plane of the particle

— Angular momentum wrt axis of rotation
conserved.

(u+ QR cose) R cosp = Cst

On Earth, Q =27 107 571, R =6.4 10° m.
If u =0 at equator, u = 329 ms~! at latitude ¢ = 45°. If u =0 at 45°, u = -232 ms~!
at equator.



Particle moves on sphere with radius R
under the action of a force lying in meridian
plane of the particle

— Angular momentum wrt axis of rotation
conserved.

(u+ QR cose) R cosp = Cst

On Earth, Q =27 10° 571, R =6.4 10° m.
If u =0 at equator, u = 329 ms~! at latitude ¢ = 45°. If u =0 at 45°, u = -232 ms~!
at equator.



The general circulation

(d)

Fig. 10.1. Streak photographs illustrating the dependence of the
flow type on rotation rate §2 for a laboratory ‘dishpan’ expeiiment.
The values of £ in rad s™ are (a) 0.41;(b) 1.07;(c) 1.21;(d) 3.22;
(e) 3.91;(f) 6.4. Working fluid was a water—glycerol solution of
mean density 1.037 g cm™ and kinematic viscosity 1.56 x 10°2cm?
s1. The streak photographs show the flow at a depth of 0.5 cm
below the free upper surface (see also problem 10.1.) (From Hide &
Mason, 1975)
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Figure 2. Comparison shows similarities be-
tween the global 500 mb pressure pattern in the
upper atmosphere of the Northern Hemisphere
and a four-wave pattern in the laboratory.

(Laboratory flow conditions were similar to  from high to low pressure), with speed inversely
those in Fig. 1, except 2 = 1.95 radians persec.)  proportional to the spacing. Changes in the
In the atmosphere the flow is approximately = wave pattern have a significant effect on
parallel to the isobars (the flow is to the right,  large-scale weather and climate.
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Lois physiques régissant 1’écoulement

= (Conservation de la masse

Dp/Dt + pdivU = 0

= Conservation de I’énergie
De/Dt - (p/p?) Dp/Dt = Q

= Conservation de la quantité de mouvement
DU/Dt + (1/p)gradp-g+2 2 AU=F

= Equation d’état
f(p,p,e):o (p/p=I’T,e=CVT)

= Conservation de la masse de composants secondaires (eau pour 1’atmosphere,
sel pour I’océan, ...)

Dg/Dt + g divU =S



Les modeles globaux, qui couvrent la totalit¢ du volume de 1’atmosphere, sont
construits sur I’hypothese hydrostatique

Dans la direction verticale :
op/dz+pg=0

Elimine I’équation du mouvement pour la direction verticale; en outre,
I’écoulement est incompressible dans les coordonnées (x, y, p) = nombre

d’€quations diminué de deux unités.
Approximation hydrostatique valide pour échelles horizontales > 20-30 km

Mode¢les non-hydrostatiques, plus coliteux, sont utilisés pour la météorologie
de petite €chelle.



