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Introduction:  In October of 2015, the National Aero-

nautics and Space Administration (NASA) hosted a 

workshop to “identify and discuss candidate locations 

where humans could land, live, and work on the mar-

tian surface”.  The identification of exploration zones 

encompassing regions of interest relevant to science 

exploration and investigations, along with capabilities 

and accommodations for sustainable human presence 

was a main thrust of the workshop.  The integration of 

planetary science exploration and human exploration to 

enable and achieve specific and combined goals for 

each offers immense value.  Attendees of the workshop 

recognized the need for this critical engagement of 

planetary science and human exploration systems.  

Furthermore, acceptance that planning the proper and 

efficient site layout and design of science, research, 

habitation, and landing facilities, paths, etc. about and 

within the exploration zones and special regions fol-

lowing planetary protection guidance/policies and as-

sociated with environment management practices to 

accommodate an effective and efficient infrastructure 

for robotic and human missions, is critical.  Further 

evidence of the need for appropriate site design plan-

ning and implementation, with data collected over the 

span of several years, has been demonstrated by Earth-

bound exploration regions such as McMurdo Station, 

Antarctica.  This evidence points to the impact of past 

exploration on current and future exploration and has 

influenced and revamped infrastructure master plan-

ning and design.  We may use lessons learned from this 

experience to assist our planetary exploration master 

plans. 

 

Background:  A strategy for Exploration Zone devel-

opment includes consideration for stepwise buildup of 

surface capabilities to enable exploration in parallel 

with habitation and utilization. The purpose of estab-

lishing human habitation capabilities on planetary sur-

faces is multifold and includes the following: 

‐ To facilitate exploration and learning 

‐ To facilitate access to, collection, and communi-

cation of information and knowledge 

‐ To facilitate historical and ethical preservation 

‐ To facilitate survival in an extreme environment 

‐ To facilitate habitation and seed long-term resi-

dence 

‐ To seed visitation for multiple arrivals and depar-

tures 

 

 Site analysis and design helps identify and define 

needed elements and design and performance charac-

teristics to support the desired functionality of the site, 

the interaction of built and natural elements and the 

magnitude of their effects on each other, and the best 

organization and arrangement of those elements with 

each other and the environment to facilitate functionali-

ty of the site, operational efficiency, sustainability, 

extensibility, and stewardship of the environment.  A 

site plan expresses relationships between site elements 

and the environment, including orientation and poten-

tial temporal variations, and the degree of sustainabil-

ity. 

 

Moving Forward:  Consideration of planning and 

design parameters with preliminary analytical results of 

planetary exploration zones (Moon and Mars) have 

been initiated.  Parameters include physical character-

istics and features such as terrain, topography, climate, 

seasonal patterns, albedo, and radiation.  Additionally, 

operational characteristics including distance from 

landing and landing clearance, visual access, points of 

interest, robotic and crew activities, communication 

spectrum and access, safety, planetary protection, etc. 

are within the realm of variables that have been consid-

ered within preliminary exploration system design re-

sponse options that identify functional adjacencies, 

buildup sequence, path and infrastructure directions, 

zoning, utility layout, circulation, etc.   

 Site planning is an iterative and integrated pro-

cess, requiring input from all parties that are subsumed 

within and associated with the exploration and usability 

of the environment, and serves best when applied prior 

to initial exploration operations.  McMurdo Station’s 

master plan was overhauled to correct inefficient pro-

ject-by-project growth and utilization and negative 

environmental and operational impact on exploration 

and sustainability.   The opportunity exists to avoid this 

fate with timely and continued effective planning of 

planetary exploration zones well in advance of imple-

mentation, which will inevitably increase exploration 

value and return. 
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