An incredible journey into space

The Weather on Mars
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an atmosphere has certain characteristics which are very ditterent to those
sence of regular travelling baroclinic waves occur.

Physical Parameters Earth Mars
Radius 6378 km 3397 km
Surface gravity 9.8 ms—? 3.72 ms—2

Mean distance from sun 1.49 x 10% km 2.28 x 10% km

Inclination of Equator to orbit

Rotation Period 24 day) | 24 h 39.5m (1 sol)
Length of year 365.25 days 669 sols
Surface pressure 1000 mb 5-10 mb
Surface Temperature 250-300 K 150-300 K
Scale Height 8 km 10 km

Table 3.1: Characteristics of Earth and Mars.

ugh there is a basic similarity in the values of relevant parameters for 1
or Mars and the Earth, Martian meteorology has some unique aspects (Lec
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The Pathfinder Project










The challenge (by end of week):

oxn+yn=zn

e Solution has no real numbers for n greater
than or equal to 3

e For n=2: you find me the largest x, y and z
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ler (6, ¢, z) to be the coordinate axes, where ¢ is longitude, 6 latitude, z the v
ce above the surface of the planet and U = (u,v,w) to be the relative velocity
ce to the centre of the planet is » where » = a + 2z (a is the radius of the planet).
for the regions of the atmosphere which are meteorologically relevant, we take r -
approximation. If the Coriolis force 2§2 is expressed in components and the fricf

to be F, = (Fy, F,, F), then the equations of motion on a sphere are :

10
=22 4 2Qusinf — 20w cos b + F;,

a a p Ox
2
dv  utanf uw - —l@—ZQuSiné’ K,
dt a a p Oy
2 g
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dp

James (1994), the pressure Bordinates become 3= — —

5 — %g%. The terms proportional to % on the left hand sides of (1.14) - (1.16) a

ure terms. In this process r has been replaced by a which means that the Coriolis
are proportional to cos@ in (1.14) and (1.16) must be neglected if the equations
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Mars
Orbit

Earth
Orbit

1 Earth Year = 365 days
1 Mars Year = 687 Earth days or 669 sols (martian days)
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/—%Launch
/ TCM-1 Dec. 2, 1936

Mars at Arrival
July 4, 1997 Note: 30-day ticks
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Pathfinder pictures - Rover
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‘Mars Pathfinder on Mars
- QAT 19 33°N Iatltude 33 55°W longitude: Areographlc
horlzon ; ., :

Coordinate gr|d courtesy Tom Duxbury, JPL..
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Sunrise
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“Itis he that sitteth upon the circle of the
earth, and the inhabitants thereof are as
jrasshoppers; that stretcheth out the

- heavens as a curtain, and spreadeth

: lgas a tent to dwell In”
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“When | consider thy heavens, the work of thy finger
e SIUET Uy neavens, O1 thY 1INYEIS,
] ]
The moon and the stars, which thou hast ordained;
y y

What | that th t mindful of him? ...”
al IS man, tmat mou art minami o1 nims ..
. ' > ;o

S (Psalm 8:3-4) |




“| will bless tllee aml in multlnlvmglwnl ,4_;.-
multlnlv thy seed as the stars of the heaven..”
(Genesis 22 11]
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Global winds drag an the water’s surface, cdusing ocean water
to move and build up inthe directionthat the wind is blowing.




