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Introduction:  Recent Cassini and ground-

based thermal-infrared observations of hydrocar-
bons on Saturn suggest that meridional transport 
of stratospheric constituents may be important [1-
6], in a manner similar to that on Jupiter [e.g., 7-
12].  Due to a lack of other indicators of merid-
ional winds, advection, or mixing in Saturn’s 
stratosphere, these recent hydrocarbon observa-
tions may provide our best means of constraining 
meridional transport on Saturn.  To help deter-
mine the details of this transport, we have devel-
oped a time-variable, two-dimensional (2-D) 
model of Saturn’s stratosphere that couples pho-
tochemistry with mass transport due to vertical 
and meridional mixing.  The Caltech/JPL 
KINETICS code [13] is used to solve the mass 
continuity equations in a “quasi-2-D” mode, 
which allows a series of one-dimensional models 
at different latitudes to be coupled by meridional 
mixing [see 7, 14] via a meridional mixing coeffi-
cient Kyy that is a free parameter in the modeling.   

In our preliminary modeling, the atmospheric 
temperatures are assumed to be constant with lati-
tude and time; the temperature profile is taken 
from Moses and Vervack [15].  The hydrocarbon 
reaction list and other photochemical details are 
taken from “Model C” of Moses et al. [16].  The 
ring-shadowing and seasonal insolation algorithm 
are taken from Moses and Greathouse [2]. 

 Results and Conclusions:  As of the date this 
abstract was written, we have derived results only 
for the case in which Kyy = 0 at all latitudes and 
altitudes.  These results are similar to those pre-
sented in the one-dimensional model of Moses 
and Greathouse [2] (see Fig. 1), except for the fact 
that we have used a solar-cycle average flux, 
whereas solar-cycle variability was included in 
[2].  Figure 1 [from ref. 2] shows the latitudinal 
variation of the mixing ratios of C2H6 and C2H2 
near southern summer solstice at different pres-
sure levels in the 1-D model, as compared with 
results from high-resolution, ground-based, infra-
red observations from the TEXES grating spec-

trograph at the IRTF [1].  The C2H2 distribution in 
the model is similar to that of the observations, 

 

 
Figure 1.  The latitudinal variation of the mixing 
ratios of C2H2 (top) and C2H6 (bottom) at Ls = 
273° (near southern summer solstice) at different 
pressure levels, as labeled, from a model that does 
not include meridional transport [2].  The model 
profiles (solid lines) are compared with results 
from ground-based infrared observations (dia-
monds) [1] that were acquired at similar Ls. 

whereas the predicted latitudinal distribution of 
C2H6 in the model does not compare well with the 
observations.  Moses and Greathouse [2] used this 
result to demonstrate that meridional transport is 
likely affecting the distribution of C2H6, which 
has a long photochemical lifetime, whereas the 
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distribution of shorter-lived C2H2 (and other hy-
drocarbons) is controlled by photochemistry and 
vertical diffusion.  We concur with this conclu-
sion.  Moses and Greathouse [2] suggest that me-
ridional mixing with a Kyy of between 4 × 109 and 
3 × 1010 cm2 s-1 at ~2 mbar could explain the ob-
served latitudinal distribution of C2H2 and C2H6 
on Saturn.  We will test this claim with our 2-D 
models, and the results will be presented at the 
LPSC.  We note, however, that Jupiter modeling 
and observations [7,8] demonstrate that the adop-
tion a simple Kyy profile that is invariant with lati-
tude and altitude cannot explain the situation on 
Jupiter; we suspect that a similar situation may 
occur on Saturn.  As with Liang et al. [7] and Lel-
louch et al. [8], we will explore Kyy parameter 
space in an attempt to reproduce the latitudinal 
distribution of hydrocarbons in Saturn’s strato-
sphere derived from both Cassini and ground-
based observations.  Our goal is to determine 
whether large-scale quasi-geostrophic eddies 
could dominate meridional transport in Saturn’s 
stratosphere. 
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