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Determination of Mars clouds’ 
altitude on amateur images and 

implication on new types of 
clouds

mailto:delcroix.marc@free.fr


➢Clouds on illuminated surface well known and 
monitored by probes

➢Transient clouds on the night side or above the limb 
have special interest

➢Key element to study them is their altitude, which can 
be determined from amateur astronomers’ monitoring
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➢What can be measured for a cloud feature: 

• Posproj the projected position (e.g. latitude and longitude) when it is visible on 
the surface of the planet below the limb

• Hlimbproj the projected limb altitude when it is above the limb

• Htermproj the projected terminator altitude above the terminator when it is on the 
night side whether below or above the limb
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WinJUPOS provides:
Date, Mars’ geometric information

1. Julian Day

2. Longitude of Central Meridian  (=CM)

3. Declination of Earth    (=CLat)

4. Longitude of subsolar point  (=lS)

5. Latitude of subsolar point   (=bS)

Cloud feature measurements

6. Projected position on Mars disk
(in Mars’ radius) Posproj     (=X, Y)

7. Projected longitude Posproj  (=L1)

8. Projected latitude Posproj   (=B)

9. Projected altitude above limb Hlimbproj (km)

10. Projected altitude above terminator Htermproj (km)

NB: 1, 9 and 10 are only provided
(with the other values) in clipboard
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These values are used with equations provided in 
Sanchez-Lavega et al., Nature 2015 to 

calculate actual altitude of features H by

making hypothesis on cloud position (needed 
because of 2D measurement on a 3D object)
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First ex: cloud above limb
Sanchez-Lavega et al., Nature 2015

Measures (Hlimbproj , Posproj) from different 
observations over time (colored circles)

Assumption that cloud position is the one 
for which the apparent terminator 
altitude is the highest

Confirmation by matching observations 
with simulations (dashed colored lines) from 
equations (profile of projected altitude 
for different real altitudes)

Hlimbprojsimu = f(Hactual , Posproj, geometry)
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Second ex: clouds emerging from shadow (below 
limb) Lilensten et al., submitted 2021

Assumption of emergence (because of sudden appearance, 
feature looking like rotating into view)

Confirmation by matching cloud features’ eastern front Posproj 

(lat., long.) over time vs their assumed at emergence

Altitude Hactual = Hshadow  = f(Hlimbproj , Posproj, geometry) = ~90km
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❑ Amateur observations useful for studying 
limb/night side Mars’ clouds and their altitudes

❑WinJUPOS performs the relevant measurements

❑ Altitude determination with different approaches:

simulations vs observations
emergence from planet’s shadow

❑ Scientific proven value for studying specific clouds 
and their composition

Opportunity - © JPL-NASA, Cornell Univ.
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