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Evaluation of melting process of the permafrost on Mars: its implication for surface
features

# 00000[1], OO0OCO0O[2], oOOO[3]
# Yoshiko Ogawa[ 1], Yasuko Yamagishi[2], Kei Kurita[3]

[1] 000000000, [ 00000000DO00O00OO0DOOOO, 3BOoOoOoooo
[1] Earth and Planetary Sci., Univ. of Tokyo, [2] IFREE, JAMSTEC, [3] ERI,Univ. of Tokyo

0000000000000 0000O0DLO00DO0DLO0DO0O0OD0OO0ODOOO0DOO outflow channel OO DO
0000000000000 o0o0o0o0oooo0ooO00oOD00o0D00oO00DODO00D000oOOo0ooOoOood
0000000000 oo0Doo00o0oo000o0o0o00oDoOo000DoDoDo0o0oDoO000oooDoDoOoUooOoOO
goOd0oooOooUdoo0oU0ooUoOooUoooUOoOoOOooOOoo0OooOOoUDOoOUOODOoOOoLoOOooOoOood
O000000OC000O000C000C00O00ooooOoOn (outflow channel OOO0O)ODOOO0OOODOO
gooooooooooo

0000000oo0ooOo0ooo0ooooooo@Uooooooooo@)oooooooooono
0000000000000 o0o0o0o0oooo0ooO00oOD00o0D00oO00DODO00D000oOOo0ooOoOood
oood

goooooOoO0O0oooOoU0o0oooOoO0OoooOoO 200001000000 OO0O0ODOOOO0 1000
goOd0oooOooUdoo0oU0ooUoOooUoooUOoOoOOooOOoo0OooOOoUDOoOUOODOoOOoLoOOooOoOood
godoooOoo0o0oo0oUooodoooooOOoooooOooDo@uoooUooooooUooooood
OO0Outflow channel OO0 O0OO00O0O0O0OODOOchannel O0DO0O0OOD0OODOOOO chasma (DOODOODO
00) 0000000000000 DOOO0O0 (ODDO00O0O00D0OO0) D0D0DDODDOOO0OOOO0OOO00OO0OO0OO
0000000000000 oo0oDooooooooooo@Uuooo0oDo0o0ooooooooood
00000000000 0DO0000CU0O0DO00OO0ODOUODOO0O0OO0O0OC0OOU0ODOOOOOCooutflow
channel 0O O0O0O0O0OOO (OOUO0O) OoOUOOOOUOO0ODOOOOODOUOUOOOOOUODOOOO

go0oooU0pooUdooO0U0OooU0bOoO00ooOO00ODOoUdDODOoDODOOOO0OO0OU0DOOUODOUOODOOODO
0000000000000 oo0U0o0oooo0oo00oO00oD00oO00oDOoO00O0o0oOOo0ooOoOood
0000000000000 o0o0o0o0oooo0ooO00oOD00o0D00oO00DODO00D000oOOo0ooOoOood
ooooooooooo

oOo0oooOO00oooOoO0O0 (0)dHo ODOOoOUOODOOUOUODOOCOOUOODODOOUODOOOUObOOOO
goooooooOoUoooooogo@)ooooooooooooooOooOoUOoooUoooooooooo
gooooooO0UoOoooOoUoOoDOoU0D0 200000000 O0OCOO0O0DOOOU0OOOUO0OODOOODO
0000000000000 0ooo0ooooooooooooooooon

00000000oo0o0o0ooooo0000ooOo000o0oD000Doo000oOo00oo0oOoOoooDooOg
0000000 200000000000000@O)Yo00O@O)YOODOO

gooooU0OooUdooO00ooU0bOoU00ooOO00oDOOoUdDODOoODOOO0O0OO0U0ODOOUODOUOODOOODO
O0O000O0OC000OCO0O00ODO0O00ORa=700 JO0DO0OOOODOO0OOOCOOODODOOOODOOOODO
god0ooOdOooU00oOo0oU0o0oUoooUooodooOooOOooO0ooOOoUDOoOUOODOoDOoOooOOOooOoOood
oood

00000000o00oo0000o0o0oDoO00oDo00D0O0D0DD000000O000oO0DOoO0O0ooOoOnDO
00000000 000o0o00ooo000Doo00ooo00o0DoDooooDooDoooooog

good0oo0ooooOoU0oOOoUb0 (bobooo)OoUooUOoDUoDOoOUOUOOoUoooooooooo
goodooodooooooooo@)oopoooUfoooUoUOooUoUooooOOooDoooooogOooE@o
0) oooOooUO0OoOoO0U0OoOoUOooUOOooUOOoOOO0oOO0O0ooOO00oOO0UDOOUODODOoDOOLOOOooOoOood
0000000 00ooooooooooooooooon

O0D00O0O0OOoutflow channel OO0 O00O0OO0OO00O0OOODOODOODOODOOO0ODOOOOODODODO
0000000000000 o0o0U0o0o0oo0oDoO00o000o00o000DOD00o000oOOo0oooOood
goodooooUdU0Oooodooo0ooU0poDooU0ooOoOOoDoDoU0U0ooOoOoOOoDoOOOooOooOOg 102 O
gooooo@uoOooooooo)yoooooooooooUoooDoUOUoDooUOODoOOoO~0 kmOOOODO
goOdU0O0oOooU00oOoOogopooOooooogo~1o0km DODOCOOO01 OQOO0ODOOOOODOOOOOO
O chaos O nesting 0000000000 DOODOOO0OOODOODOO0ODOODOOOODOODOOOOODOODO
Oo0o0ooooooooooo



T~ 0.01

(b) (c)

Lh‘uun'ﬂ}

T~Ol1 -
', 3 "-.—.kl

—

Figure 1. Evolution of temperature field at Ra =(a)100, (b) 700. Other parameters are; Ste=187, £=02, W =
2H and A =3 (Ste: Stefan number, £: porosity, W: width of heterogeneous heating, H: thickness of the permafrost
layer, A: aspect ratio). T is dimensionless time, which is normalized by H¥a (a: thermal diffusivity of water). The
zone which is about a size larger than the bright region corresponds to the molten zone. Three snapshots at each
case are illustrated; at the imitial stage (1~0.01), middle stage (1~0.1) and steady state (T~0.7). For comparison. tem-
perature fields for the conduction case (c) are also shown. Note particularly significant difference in the morpholo-
gy of molten zone in the steady state.
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Figure 2. A scenario for formation of surface features; chaotic terrain and outflow channel.



