Control Orbital de la luminosidad
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Parametros orbitales y su efecto en la
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Distribucion espacial y temporal de |la
radiacion incidente
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Obliquidad respecto del plano orbita

es

Planciary obliquities (angles between equatorial and orbital planes)

una variable

Planet Present Range or past Mechanism Reference for variation
obliguity obliguity for variation of obliguity
) )
Mercury 0 < O{) tidal torque and Peale (1976)
core—mantle dissipation
Venus 177 to ~ 180 tidal torques and Goldreich and Peale (1970)
core-mantle dissipation
o ~ 180 tidal torques and Lago and Cazenave (1979)
Moon 6.7 77 t0 6.7 tidal torque Ward (1975)
Mars 252 244 + 136 axial-orbital precession Ward (1979)
275+ 185 axial-orbital precession Ward et al. (1979)
(prior to Tharsis uplift)
258+ 2560 axial-orbital precession Bills (19900 80
o ~ 20+ polar ice-cap loading Rubincam (199())
Jupiter 31 &
Saturn * 26.7 Oto ~27 twist of orbital plane Tremaine (1991) 20
Uranus 979 0to ~98 planetary impact Safronov (1966) %
Jw ~98 planetary impact Koryveansky et al. (1990) 2 o
0to ~98 tidal torque Greenberg (1974) :E
0o ~98 twist of orbital plane Tremaine (1991} - 30
0to ~98 axial-orbital precession Harris and Ward (1982)
Neptune * 288 Oto ~29 twist of orbital plane Tremaine (1991} -80
Pluto 104.5 99 4+ 14 axial-orbital precession Dobrovolskis (1989)
118 0to11R twist of orbital plane Tremaine (1991) 80
0 B0 120 180 240

* Krimigis (1992) gives post-Voyager 2 obliguities of Saturn and Neptune as 29.0° and 29.6°, respectively.

Williams (1993)

Pierrehumbert (2009)
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Precession constant ("/year)

60

D
(@]

N
o

Cc

Present
Earth

V)
s

2
o
N
- ! oy !

s gt Earth with s

v o Sl T PR SR NG e
i =zl no Moon RrSiatoros
- it P A N S
A 5 el 4 AN W S 0
T e L

e R OO AR Aoty P A,

W Oy iy SR, SR Ji, 5. s . S AN, ... R R, .......

S g SN ARSI ... .ounreciares SRITTPRER, S .. ... QI SRR oo cnossioens Mas memins anrbs nims ot e s tan [ITTSOTN
| .

I I 1 1 l 1 1 1 L 1 A L J 1 1 1 I L l

0 20 40 60 80
Obliquity (degrees)

Kasting and Catling (2003)

8h

10 h

15 h

20 h
24 h

48 h




(Bap) 3

200

150

100

50

3

10 Years B.P



Teoria de Milankovitch

e Variaciones en los parametros orbitales y por
tanto en la insolacion terrestre debieran verse
reflejados en cambios en el clima. En particular
en el control (extension y duracion) de las
glaciaciones terrestres.

* El parametro critico es la insolacion recibida en
verano
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FIGURE 7-8 Earth’s wobble In addition to its rapid (d

rotational spin and its slower {yearly) revolution around 1
Sun, Earth wobbles slowly, like a top, with one full wobb
every 25,700 years.
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FIGURE 7-10 Precession of the ellipse The elliptical shape

of Earth's orbit slowly precesses in space so that the major and

minor axes of the ellipse slowly shift through tme. (Adapted
from M. Pisias and . Imbne, “Orbital Geomerry, CO,, and

Pleistocene Climate,” Oceanus 29 1986-87]: 43-49.)



Return to modern
position after 23,000
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FIGu RE ?‘1] Precession of the equinoxes Earth's wobble
and the slow turning of its elliptical orbit combine to produce
the precession of the equinoxes. Both the solstices and
equinNoxXes mowve 5|U'~"-'I}' around the eccentric orbit in eycles of
23,000 years. {Adapted from J. Imbrie and K. P. Imbrie, /e Ages:
Solving the Mystery [Short Hills, Nj: Enslow, 1979].)
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FIGURE 7-17 Phasing of insolation maxima and minima
(A) Tilt causes in-phase changes for polar regions of both
hemispheres in their respective summer and winter seasons.
(B) Precession causes out-of-phase changes between
hemispheres for their summer and winter seasons.



Meters of ice per year

lce mass balance (m/yr)
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FIGURE 9-2 Orbital changes and ice sheets (A) According
to the Milankovitch theory, ice sheets grow in the northern
hemisphere at times when summer insolation is low, because

Equilibrium line

tilt is low and Earth lies in the aphelion position farthest from
= Ice sheet L
melts the Sun. (B) Ice melts when summer insolation is high bec
tilt is high and Earth lies in the perihelion position closest to
the Sun. (Adapted from W. F. Ruddiman and A. Mclntyre,
“Oceanic Mechanisms for Amplification of the 23,000-Year

-2 |ce-Volume Cycle,” Science 212 [1981]: 617-27.)
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