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Introduction: The current temperature at and near model includes additional opacity in order to match
the surface of Venus is relevant for many open -ques observed spectra. We introduce this as a colligien

tions regarding its evolution as an Earth like pltan
The atmospheric temperature lapse rate is impoftant
the propagation of gravity waves [e.g. 1] that ptay
role in angular momentum transfer between surface a
superrotating atmosphere. Constraints on surface te

duced absorption (CIA) continuum coefficient focka
of the window regions. The value of the coefficignt
not constrained and we chose them such that an aver
age derived emissivity of 0.8 is obtained.

The result is a map of surface emissivity in three

perature are necessary to derive surface emissivitybands at approximately 1020, 1100 and 1180 nm, all

from near infrared observations, the only currept o
portunity for global compositional mapping. Current

showing some residual trend with topography. Such
trends of emissivity have been reported by othed-st

approaches using a simple model of the lower atmos-ies with the same assumptions on surface temperatur

phere temperature [2] result in emissivity trendthw
surface elevation that have to be corrected forigmp
cally [3,4,5]. This is possible because the re#dyiv
high efficiency of convective heat redistribution-e
sures that lateral temperature contrasts are Jgiall
The subsurface temperature gradient (heat flow)ldvou
provide insight into the thermal evolution of tHanet,
but requires the diurnal temperature variation.

In situ data is scarce, especially close to théasar
It cannot provide the global picture and still pr®s
unsolved questions. The Venus International Reteren
Atmosphere (VIRA) [2] provides laterally and tempo-
rally averaged temperature for the lowest atmosnher
with a vertical temperature profile extrapolatednr

[3,4]. The new observation here is that the treades
with location and local time, and thus has to be co
rected for locally. Fig. 1 shows the VIRTIS derived
emissivity of the 1020 nm band for two regionghet
same latitude of 58S to 42S, and different longitud
41E to -4E (Themis Regio),-105E to -68E (Lavinia
Planitia). The VIRTIS data has to be averaged over
many observations to yield reasonable signal tsaoi
We separate the nightside data set in two widel loca
time intervals, before and after local midnight.eTh
emissivity trend with topography is qualitativelyns

lar in all three bands. This is consistent withasimos-
pheric temperature that is different from the agsum
tions used in NEMESIS. Our model lookup tables were

Pioneer Venus and Venera measurements higher upset up to derive surface emissivity and therefoee w

Yet the only high resolution descent profile frohet

VeGa-2 lander [7] shows a dynamically unstable su-

peradiabatic lapse rate, which led [8] to hypothesi
that the supercritical CQrauses a density driven com-
positional gradient.

In this work we show that the thermal emission ob-

cannot yet present this result in terms of tempeeat
General Circulation Model: We use results of a
GCM developed for Venus by [11]. The model is
based on an Earth GCM with several modifications.
The main modification is the radiative transfer mbd
developed specifically for Venus, allowing the G@d/

served by VIRTIS on Venus Express indicates lateral provide self-consistent temperatures. In the result

and temporal variations in surface temperaturethad

overlying atmospheric lapse rate. These variatemes

qualitatively similar to a General Circulation Madde
(GCM) surface temperatures.

Near Infrared Multispectral Imaging: We cor-
rect the VIRTIS data for detector non-linearitiexda
instrumental straylight following the approach &f.[
To invert the data to emissivity we use the radéti

shown here the model atmosphere does not include a
density driven gradient as modeled by [8]. Theaef
is included to resemble dense basalt with an dtavat
based on the Magellan GTDR, and the results used
here have a horizontal resolution of 3.7 deg irglon
tude and 1.9 deg in latitude.

The modeled surface temperatures of the Themis
and Lavinia areas are shown for local times of W0 P

transfer model (NEMESIS) developed for Venus by and 2 AM, the approximate average local time of the

[10] to model the radiances of the near infraredost

pheric windows between 1000 and 1400 nm. The at-

mospheric temperature and pressure profile is based
[2] as in previous studies of deep atmosphere and s
face emissions [4,5]. As in these previous stuthes

VIRTIS data presented in Fig. 1.

The data is presented relative to the lapse rate as
sumed for the VIRTIS data reduction and with an off
set of 725K, as the model temperature does noé quit
match the nominal 735K at mean planetary radius [2]
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Figure 1 VIRTIS emissivity data for two regions Figure 2 GCM resultsfor two regions and two local
and two local times. Blue: Themis. Red: Lavinia. times. Blue: Themis. Red: Lavinia.

Discussion and Conclusions. Observations and On the other hand, the GCM model temperatures
GCM show a qualitatively similar behavior. At this differing from the VIRA temperatures provide a phys
point a quantitative interpretation is still in gress but cal meaning to the empirical corrections of emisgiv
simple calculations indicate that the emissivitydan trends in previous work [3,4].

temperature deviations are of similar magnitudé:ka [8] model the effects of the hypothetical separatio
AT corresponds to a 2.6% blackbody radiance differ- of CO, and N, which results in somewhat different
ence at 735 K at 1020 nm. temperatures than the results presented in thisaahs

In both data and model, the Lavinia Planitia ddtase but at present we cannot show whether this provades
appears to be closer to the VIRA lapse rate of 7.5K better fit to the VIRTIS data due to the limiteditade
than Themis Regio. Lavinia temperatures in both-mod range covered in the available data. Future observa
el and data appear closer to the Themis valuesAdM 2 tions could provide a better temporal resolutionjid:
than at 10 PM. This cooling effect appears to beemo er range of observed surface elevations, and a much
visible in the VIRTIS data than in the model. THe e better SNR, each of which will significantly imprev
fect of local time is smaller than the effect afdtion. the interpretability of the data.
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