
Special Issue: Recent Advances in Surface and Atmospheric Processes on Titan. 

Introduction: 

As Titan approaches northern summer solstice in 2017, seasonal variations in solar insolation are 

driving dynamic changes to its surface and atmosphere. A primary objective of the Cassini 

Solstice Mission is to study these changes and monitor the evolution of Titan’s hydrocarbon-

based hydrologic cycle.  

Since its arrival in late 2004, the NASA/ESA Cassini-Huygens mission to Saturn has revealed 

Titan to be a world that is both strange and familiar. Despite vastly different environmental 

conditions, Titan’s methane-based hydrologic cycle drives climatic and geologic processes that 

generate landforms that are strikingly similar their terrestrial counterparts, including dunes, 

channels, lakes, and seas. These similarities make Titan a natural laboratory for studying the 

processes that shape planetary surfaces and drive climates. Titan’s exotic environment ensures 

that even rudimentary measurements of atmospheric/surface interactions, such as wind-wave 

generation or aeolian dune development, provide valuable data to anchor physical models. Just 

as Earth’s climate varies with the seasons, Titan’s atmosphere and surface respond to its 29.5-

year journey around the Sun. As the Sun rises over Titan’s artic, Cassini has begun documenting 

an increased frequency of activity. 

As northern summer approaches, Titan’s seas are being illuminated for the first time during the 

Cassini mission. In addition to the acquisition of the first high-quality VIMS and ISS images, 

repeat RADAR observations have documented transient features and measured the depths of 

both Kraken and Ligeia Mare. Near the equator, convective storm systems have resulted in large-

scale surface albedo variations linked to precipitation. Cloud activity has moved from 

dominantly southern latitudes, to the equator and mid-latitudes during equinox, and now to the 

north as Titan progresses further into northern summer. These are but three examples of a much 

larger set of observations documenting seasonal changes and activity on Titan. 

This special issue invites papers that describe observations, theoretical models, and laboratory 

experiments that relate to the processes that modify Titan’s surface and drive its atmosphere. 

 



Topics of interest include: 

• New results documenting surface and atmospheric processes on Titan from both the 

Cassini mission and telescopic observations. 

• Theoretical modeling predicting activity on Titan’s surface and within its atmosphere. 

• Laboratory investigations into the underlying processes related to activity on Titan. 

 

Submission Format: 

Submitted papers must be written in English and describe original research which is neither 

published nor currently under review by other journals.  Review papers will be considered only 

with prior invitation by the editors.  Author guidelines for preparation of manuscripts can be 

found at http://www.elsevier.com/journals/icarus/0019-1035/guide-for-authors.  For more 

information, please contact the editorial office at Icarus@astro.cornell.edu. 

Guest Editors: 

• Alex Hayes (lead) 

• Jason Soderblom 

• Mate Adamkovics 

Important Dates: 

• Paper submission Deadline: 2015 March 15 

• Acceptance notification: 2015 September 15  

• Publication: Winter 2015 

 



Submission Guidelines: 

Manuscripts and any supplementary material should be submitted through Elsevier Editorial 

System (EES).  The authors must select “Special Issue: Titan’s Surface & Atmosphere” when 

they reach the “Article Type” step in the submission process.  The EES website is located 

at http://ees.elsevier.com/icarus/. 
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