
 

Accepted Manuscript

A PERSISTENTLY WARM AND WET SOLUTION FOR EARLY
MARS AND THE CHALLENGES WITH TRANSIENT WARMING

Ramses M. Ramirez

PII: S0019-1035(17)30258-0
DOI: 10.1016/j.icarus.2017.06.025
Reference: YICAR 12509

To appear in: Icarus

Received date: 4 April 2017
Revised date: 10 June 2017
Accepted date: 23 June 2017

Please cite this article as: Ramses M. Ramirez , A PERSISTENTLY WARM AND WET SOLUTION
FOR EARLY MARS AND THE CHALLENGES WITH TRANSIENT WARMING, Icarus (2017), doi:
10.1016/j.icarus.2017.06.025

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.icarus.2017.06.025
http://dx.doi.org/10.1016/j.icarus.2017.06.025


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Highlights 

 A single-column radiative-convective climate model is used to warm CO2-H2 early Mars 

atmospheres 

 It is significantly easier to warm early Mars if it had started warm, requiring only >1% 

hydrogen 

 Atmospheric constraints for a warm planet are satisfied with hydrogen concentrations 

>~3%  

 Warming an initially cold Mars often requires atmospheric pressures that exceed 

constraints  

 The evidence is most consistent with a warm and semi-arid early climate  
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