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A two-dimensional numerical simulation of Martian atmospheric convection:
dust injection due to convective wind
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A numerical simulation of possible Martian atmospheric convection driven by diurnally-varying radiative heating is
performed with a two-dimensional anelastic model employing radiative process appropriate for clear sky conditions.
The simulated convection has kilometer-size circulation cell which extends about 5 km horizontally and 10 km
vertically. The values of calculated surface stress produced by the kilometer-size convection frequently exceed the
minimum threshold value for raising dust from the surface. This result implies that kilometer-size convection forced
by diurnally-varying radiative heating may strongly contribute to the dust injection into the Martian atmosphere.
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Figure.l: Time development of vertical profile of horizontally av-
eraged temperature (left panel) and potential temperature (right
panel) from LT=8:00 to LT=16:00 every 4 hours.

DIBNRZEZ R OT ) 2 — N F M 63EE ERLTL 57
Va— LR 5 EHRT FREL TV 5. SRS FRL
727V 2 — AOWFIIRTBNTE S @ EBE w1, =
OFER, SRR OBREIIEEIZHR LTI 5.

HFAAE D BOKE ST, EHT D007 Y 22— 20RO
HOBEBBEMEIZ L > THITHZENTE S, BEHNFER ¢
(= 3.72 msec™?), TV 2 — L DORESENIIREE A(~ 3
K), EEIRAIE 0(~ 240 K), SHBOFE S % h(~ 10 k) &
THE, HE viF v~ (gAOR/)Y? ~ 20 msec™! & RS 5
no.

(Z[kml)
20

(X{km})

(Ztkm1) day=03 LT=14:50

(X{km])

AO(K]

Figure 2: Appearance of convection at L'T=14:50. Upper and
middle panels show vertical and horizontal wind, respectively
(contour interval is 5 m/s). Bottom of the middle panel shows
distribution of horizontal wind at the lowest level of the model
(1.5 m hight). Lower panel shows potential temperature (contour
interval is 2 K). Horizontal mean value is subtracted. The areas
of negative value are hatched.
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Figure 3: Time development of absolute value of surface stress
calculated by horizontal wind velocities at the lowest level of the
model from LT=6:00 to L'T=18:00. Solid line shows maximum
values, broken line shows horizontal mean values, and doted line
shows standard deviations, respectively.
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