PDF files are openly distributed for the educational purpose only.

Reuse and/or modification of figures and tables in the PDF files are not allowed.



a

3415|||||"
- Mars figure along equator .
[ r,=3393.5 + 3.0 casly - 1.2} + 1.5 cos[2(y - 1.2]]; in km ]
z410 F ]
2405 |
E [ ]
= = -
3400 / .
3305 W\ A 1
7 4\‘-& L’J
5 = Planatary figure ..\‘\_/
- === Fit to the figure Sl Y En e ——
3399'-----I-----I-----I----- IEEEE NN ENE RN FE RN F AN FEN N
o i &0’ ap’ 120" 150° 180" zof 240% zZvo’ 3007
E langiluda
b colatitude @

-180"  -1s0° 120 -en® -60° -3 o an’ 0" an’ 120° 150" 180°

o o o S o e

Mars figure along 240° and 60° E lengltudes

n T, 3387.0 + 3.0 €05{8 + n } - 11.3 cos[2(8 + j]; in km
3440

TT TP T T 7 T [T F T T ¥ P T A P [TV T T A F T T V[ TP F T T V7 1¥
b

\.

b

i

3400 /
_f.'-. T :
Y
:% ..-", x \\ 4
: / x ]
A ]
3280 / f - .
Y E
% -
\\ ' :
E380 7 WIM/E
B - L.
E — PFlanstary figure \/
o ——— Fil o the figure e .
Em -I 11 11 1111 1 111 1] I 111 3.9 1.3 1 11 1.1 1 3.3 3313 3.3 1.3 1 3.3 333 3.3 131 1 318 L E 3 3.3 13 1 1 l-

an's 6075 3n's o Kl BN a0k B0 KVl [V s BO°S ar's
-— MIE— [alilude o -— GI'E—



,km

LY
")
s,
A
-
F
I
5
5
5
y
7]
£
¢
¢
F;
¢
L
r
i
v
L

r ., km

d
33‘93 T TT T TTrTT1T TTTTT TTTTT TTTTT TFTFT TTTFTFT FTFrrrer Trrrr LILEL LA | TrTT T TITTTY
d Mars areoid radius along equator E
i r, = 3396.0 + 3.0 cos[Z(y - 1.2]]; in km 1
3307 |- i |

[T N T TR TR N N T |

FF.E'-'??\‘. "_n l‘"-u
L -
) ~
* ~

k]

3396

[ —— Areoid radius \-\ /
- === Fit o the arecid radius .
3395 -l 1 a1 ] J 1 1 1 | d I T | | Ll 1 1. 1 | Ll 1 1l 1 Ll L Ll Ll L L L LI L LR L L L L LAL L LL LA A i1 1 1.3 1.1 l-
o an® ao® ao® 120° 1507 1807 pr [ u 240° el ano* azn* asp’
b E longifude: w
colatilude &
-180® -150° 20 ao’ -60" -ag® a an® &0° ag® 1z20° 150" 180°
aq[ﬁ : LI LI LI L LI LELEL ] LI | LI B e 1 Ty r FEEET LI 1 LEL L I FETFTET :
L Mars ameold radlus along 2407 and 60° E longiludes 4
3400 r, = 338725 + 3,895 cos[2(0 + =), in km —
3395 | /j — 3 Paii i
L \ 4
- “ -
o | / \ / \ -
- M .
:'/ — Arecid radius '"'“'/ \":
- ——=— Fil to the aredid radies -
33?5 -I Ll i i Lk ‘ b L Ll | Ll i1 I L L b b L 1 Ll l d4d L Ll LB L L 1 Ll 1 i i i Lk L L L I..

an's B0°S ao's a° ao'm 80N 80" BOM a°m a° an's BOPs  ao's

- HIE— latitde & - GO'E —=



d

ED E LI I ) 1 rrenri | L L] LU L | LB L | LB L] | LEL LB LEL B LI L LI L LI L L) LI B lE
r == Topography relative to the areoid ]
C —— Topography relative to the reference figure N
15 | .
10 - \ .
E C ]
= = H E
= C ; :
L El ]
e [ f ]
i 1 5k ]
" f LAY :
C . ! NN ]
JA Ny { FE . [ Nq/y-
o AT ..' i Il f -
ds Al g J I
1 b DL Y
: S AW : i?“ "V
: ¥ : .
_5 -I Lt i i L1 b i Lt b 51 Lt b a1 Lb a1l | | L i i 11 LE 4 11 I Ll 1l I | i’ i1 11 l-
o 307 ao° ag® 1207 150° 180° 2100 240" iy 300° 330" 3607
E longitude v
b calatitude &
-180° 150 20 .80 600 -30° g an" &0° 90° 120" 150" 4e0f
ED TTrTTT TTTTT LILELILIL] TTTTT TTTFTT TTrTTT IIIII-|I-IIII1I-IIII|Illl-lrlllllllllll
B ——-- Tapegraphy ralative to the areoid .
i E —— Topegraphy relative to the reference figure | 7
15
0 I ;
= lJI: L
L ; 4
i it i
E s i
-‘:- » o |
- \15\/ Fy W
i Jr \\ ;,.-‘l' L \I_ .1
0 """'-w...'jl!-lr.ﬁ'&‘n‘w.i ‘l‘l'
L j!-!' A
- _"i“'
L A oy
-5
_1D -1 i4141 1 1 b b g 1 aigd T T | | ] 144991 11 11§ ] 4411 | B3i 11111
80°% B0°3 s o 30°W 607 G0°W 0N AN o s B0°8 A0S

s DAY [ et

s ][ e

latitude ¢



b, ki

AN, m

a

2III1I1I'II Frrrrrror TrFTFEFTFETET Trrrrrerir Frrrrrrrrrprerrererrretd

—

AR ENN]

TYTTTTTTT

/

-2

N

Vi

N

=10 L1 8 1 F 1 F 1 F pa v 3 1 8 1 8 1 0 3 ¢ 1 P o7 p o1 F 11 3 1 8 1.8 | 8 I T T I | L 18 18 1 8 |

105 aE 30°s 40" B0°S 60°3
h latitude

@

EI:ID TFTTETFETT TFLT T T FETT TFT T LT T T TrorrrrrrT TIrTrrrreda TIrrrrorrreia

i

AN

150

AN
~~

100

b

-50

)i )| PP WPV PSR A B SPRS W RS IR S S R
0's 10°S 20°8 30°S 40°8 50°8 60°S

latitude




200 5

=100 -

Turcotte et al. (2002) fit a degree 2 figure to the equatorial
topography, except in the Tharsis region (their Figure 1). In this
way they determine

A,=3.0km C.F. offset from C. M.
a,=3393.5km mean equatorial radius
e,'=1131.17 e is the equatorial flattening

Turcotte et al. (2002) also fit a degree 2 figure to the polar
topography (Figure 1) assuming the same value for A as above.

They obtain (omitting Tharsis)

7 =3387.0 km mean radius of fit

f7'=150.15 f; =polar flattening of figure

Turcotte et al. (2002) remove Tharsis to get the polar flattening
due to rotation by assuming that the equatorial flattening is due
to Tharsis and by axisymmetry Tharsis contributes the same to
the polar flattening



/; =polar flattening due to rotation = f, —e,

_ 11 .
150.15 1131.17 [ =173.13

Similar degree 2 fits are made to the aeroid along the equatorial
and meridional tracks.

f., = aeroid polar flattening due to rotation = f, —e¢,
They obtain ' =197.56.

From the value of C/MR* = 0.365 for Mars and the Radau
relation, the hydrostatic polar flattening of Mars is

1=198.47

This is less flattening than the flattening of the figure. The
figure may be a paleoflattening of a more rapidly spinning Mars.

Using the aeroid flattening and the Radau relation to predict
C/MR? gives 0.366!
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