
Early Meteorological Results from the Viking 2 Lander 

Abstract. Early results from the meteorological instruments on the Viking 2 lander 
are presented. As on lander 1, the daily patterns of temperature, wind, and pressure 
have been highly repetitive during the early summer period. The average daily maxi- 
mum temperature was 241?K and the diurnal minimum was 191?K. The wind has a 
vector mean of 0.7 meter per secondfrom the southeast with a diurnal amplitude of3 
meters per second. Pressure exhibits both diurnal and semidiurnal oscillations, al- 

though of substantially smaller amplitude than those of lander 1. Departures from 
the repetitive diurnal patterns begin to appear on sol 37. 

We have previously reported on the 
early meteorological results at the Viking 
1 (VL1) site in Mars' northern tropics, 
22?N, 48?W (1). The Viking 2 lander 
(VL2) has provided an opportunity to 
sample meteorological conditions at a 
mid-latitude site during summer (48?N, 
226?W). At this season, latitude varia- 
tions in ground temperature are small 
(2). Consequently, atmospheric temper- 
atures were expected to be similar to 
those at the VL1 site, and winds were ex- 

pected to be light (3). The VL2 meteoro- 

logical sensors are identical to those on 
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VL1. They have provided information 
on temperature, wind, and pressure. We 

report here on the observational results 
for the early sols of VL2 (4). 

As was expected, the atmospheric tem- 

peratures at the 1.6-m instrument height 
were very similar to those measured thus 
far by VL1 (5). The average daily maxi- 
mum is near 241?K, the average mini- 
mum is near 191?K, and the times of max- 
imum and minimum are, respectively, 
about 3 hours after noon and near sun- 
rise. 

Winds during these early sols were 
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Fig. 1. Average diurnal wind 
hodograph for sols 12 to 31. 
The plotted points represent 
the tip of the wind vector di- 
rected from the origin at the in- 
dicated lander local times 
(L.L.T.). Smaller scale fluc- 
tuations, such as those ob- 
served between 18:00 and 
00:00 L.L.T., are not consid- 
ered significant. v, northward 
component of the wind veloci- 
ty; u, eastward component of 
the wind velocity. 
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Fig. 2. Second-order, least-squares harmonic analysis of the pressure data from VL2 for sols 2 
to 24. The solid curve is the composite of the two harmonics. 
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found to be light and, as at the VL1 site, 
the diurnal pattern was extremely uni- 
form from one sol to the next. The hodo- 
graph plot of VL2 winds averaged over 
sols 12 to 31 is shown in Fig. 1. The daily 
vector mean wind is 0.7 m/sec from the 
southeast, and the wind vector sweeps 
out a rough ellipse with its long axis ori- 
ented NNW to SSE, with an amplitude 
of about 3 m/sec. In contrast to the VL1 
daily wind hodograph, the sense of rota- 
tion of the wind vector is clockwise. The 
large-scale terrain slope at the VL2 site 
is upward toward the SSE, with a slope 
of about 1/600, while at the VL1 site the 
large-scale slope is upward toward the 
west, with a slope of about 1/100 (6). It is 
interesting to note that the wind is direct- 
ed upslope near 1900 local time at each 
site. This behavior is quite consistent 
with that expected for winds driven by 
heating on the slope; the flow accelerates 
upslope during the hours of maximum 
heating, so that the velocity reaches its 
upslope maximum about one-quarter of a 
diurnal cycle after the time of maximum 
heating (7). Other aspects of the hodo- 
graph, for example, the counterclock- 
wise hodograph rotation at VL 1, indicate 
that other factors are also influencing the 
diurnal wind pattern. 

The daily variation of wind gustiness is 
similar at the two sites. The wind be- 
comes gusty shortly after sunrise, as the 
surface boundary layer becomes con- 
vectively unstable, and remains gusty un- 
til midafternoon. During this gusty peri- 
od, the wind direction fluctuates as well 
as wind speed, and this directional varia- 
bility contributes to the low magnitudes 
of the time-averaged vector winds during 
the afternoon. The peak observed gust 
was 17 m/sec. 

Although wind speeds measured thus 
far by VL1 and VL2 are much too light 
to raise surface particles, Mariner 9 ob- 
servations have provided evidence for a 
very different regime during winter, with 

Table 1. Amplitudes (peak to peak) and times 
of maxima for diurnal and semidiurnal com- 
ponents of the surface pressure oscillations at 
the VL1 and VL2 sites. Values given are aver- 
ages for sols 1 to 20 on VL 1 and sols 2 to 24 on 
VL2; L.L.T., lander local time. 

Time of 
Amplitude Timof Item maxima (mbar) 

(L.L.T.) 

VL1 
Diurnal 0.16 03:12 
Semidiurnal 0.07 10:50 

23:10 
VL2 

Diurnal 0.03 03:24 
Semidiurnal 0.03 11:15 

23:40 
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much stronger winds (8). We plan to ob- one sol to another is to be expected in Rererences and Notes 
tam data for the winter period during the summer on Mars because the regular ra- 1. S. L. Hess, R. M. Henry, C. B. Leovy, J. A. 

diation regime dominates, and because Ryan, J. E. Tillman, T. E. Chamberlain, H. L. Viking extended mission. Cole, R. G. Dutton, G. C. Greene, w. E. Simon, Pressure measurements at the VL2 horizontal temperature gradients and J. L. Mitchell, Science 193, 788 (1976); ibid. 194, 
78 (1976). site exhibited a downward trend similar winds are too small to support various 2. H. H. Kieffer, S. C. Chase, Jr., E. D. Miner, F. to that observed at the VLl site. Thus, forms of meteorological instability. We D. Palluconi, G. MOnch, G. Neugebauer, T. z. 
Martin, ibid. 193, 780 (1976). 

they supported our earlier interpretation have already seen evidence that this reg- 3. C. B. Leovy and Y. H. Mintz,J. Atmos. Sci. 26, 
of the pressure decrease in terms of at- ularity is breaking down at the VL2 site. 1167 (1969); J. B. Pollack, C. B. Leovy, Y. H. Mintz, w. Van Camp, Geophys. Res. Lea. 3, mospheric mass loss due to CO2 con- Departures from the wind pattern of 479 (1976). 

have become increasingly evident 4. The term "sol' refers to the martian day of densation at the southern winter polar Fig. 1 24.660 hours and is used to avoid confusion with cap. We have also observed diurnal and since sol 37. This behavior is under in- the terrestrial day. Sol 0 refers to the date of 
semidiurnal pressure variationg at the Vi- tensive study. landing of the designated lander. As on VL1, the primary temperature sensor is 
king 2 site, although with much reduced S. L. HESS thermocouple array; however, on VL2 the mea- surements from this sensor showed indications 
amplitude compared with those ob- Florida State University, of noise and bias arising from the electronics. 
served at the Viking 1 site (Fig. 2 and Tallahassee 32306 we have, therefore, used the wind reference temperature sensor to provide the VL2 temper- Table 1). The reduction in amplitude be- R. M. HENRY ature information reported here. Readings from this instrument are subject to radiation and con- tween the two sites is consistent with the NASA Langley Research Center, duction errors which have been corrected on the 
behavior of the most important planetary Hampton, Virginia 23365 basis of experience gained with the same sensor on VEl. However, the corrected temperature scale atmospheric tidal modes. For ex- C. B. LEOVY readings on VL2 with an estimated error of the amplitude of the semidiurnal University of Washington, ? 2'K are less accurate than those on VL1. ample, 6. According to the 1/25,000,000 scale topographic 
mode of largest planetary scale, the S222 Seattle 98195 map of Mars, M 25M 3RMC, prepared by the 
mode, would be expected to be about i. i.. MITCHELL U.S. Geological Survey under NASA contracts L55232, wo-8122, and w-13709 for the Viking 
one-fourth as large as at the VLl site (9). Florida State University, Tallahassee project. 
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