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Introduction:  Dust and water ice clouds are im-

portant factors which control the radiative balance of 

the Martian atmosphere. Mars Climate Sounder (MCS) 

[1] on board Mars Reconnaissance Orbiter (MRO) [2] 

observes the opacities of dust and water ice clouds 

together with air temperature in the Martian atmos-

phere more than five Mars Years (MYs). Aiming at 

revealing the effect of dust and water ice clouds on the 

temperature field in the Martian atmosphere, we stud-

ied the zonal correlation among dust opacity, water ice 

cloud opacity and air temperature observed by MRO-

MCS.  

Data:  We utilized a NASA Planetary Data System 

(PDS) Version 3 Derived Data Records (DDR) archive, 

which improves data retrieval analyses to probe spheri-

cally asymmetric structures of the Martian atmosphere 

[3]. Since the MCS data provided from PDS includes a 

huge number (> 1,000,000) of original vertical profiles 

of atmospheric physical properties measured along the 

MRO orbit, it was not easy to use them for our analyses. 

We gridded the data by five degrees in longitude, lati-

tude and time (Ls) directions and adopted a visualiza-

tion method [4], which utilized Grid Analysis and Dis-

play System (GrADS). Using the gridded data, we cal-

culated correlation coefficients between a) temperature 

and dust opacities, b) dust opacities and water ice 

cloud opacities, and c) temperature and water ice cloud 

opacities, in longitude (“zonal correlation”).  

Results and discussion:  Positive correlation be-

tween temperature and dust was dominant in the day-

side (Figure 1(a)). The positive correlation in the day-

side can be attributed to the local heating of dust due to 

the absorption of solar radiation. In the nightside, nega-

tive correlation appears in the high altitudes (~100-10 

Pa) above the regions with positive correlation in low 

latitudes. The positive correlation in low latitudes in 

the nightside was due to the local effect of Tharsis 

Montes. The negative correlation suggests radiative 

cooling of dust and/or dynamical cooling of air-mass 

ascending.  

Figure 1(b) shows that dust and water ice clouds 

have no clear correlation in the dayside but positive 

correlation in the nightside, especially in the low lati-

tudes. The possible scenario of the positive correlation 

in the nightside is that the radiative cooling of dust 

causes the increase of clouds and/or dust acts as nuclei 

of clouds.  

Negative correlation between temperature and wa-

ter ice clouds was dominant both in the dayside and the 

nightside (Figure 1(c)). This suggests that water ice 

clouds cause radiative cooling and/or water ice clouds 

occur in local temperature minima. Positive correlation 

was localized in the high latitudes in the nightside, 

where temperature water ice clouds had clear zonal 

structures with a wavenumber of one and two.  

In the future works, we will analyze the seasonal 

dependence of the correlation among the three physical 

quantities and examine the results from numerical 

models. We will also examine the effect of the atmos-
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Figure 1: Latitude-pressure cross sections of zonal correla-

tion coefficients between (a) temperature and dust, (b) tem-

perature and water ice clouds and (c) temperature and water 

ice clouds observed by MRO-MCS in MY29. Positive and 

negative correlation coefficients with the absolute values 

larger than 0.7 are shown in red and blue, respectively.  
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pheric dynamics on the correlation shown above.  
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