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Introduction: The Canadian Space Agency (CSA) 

is recognized worldwide for its support to the 

exploration of space. This has included a rich history of 

exploring volatiles in the solar system, most notably the 

contribution of a weather station to the Phoenix Mars 

Lander in 2008. Through the station’s LiDAR 

instrument, Canada confirmed the presence of snow 

(water-ice) on Mars by detecting snowflakes ~4 km 

above the lander [1].  

At present, the CSA is working on a variety of 

projects aimed at understanding the presence of icy 

deposits on both the Moon and Mars. Most notably, the 

Lunar Rover Mission (LRM) will be the first Canadian-

led mission to a planetary body, aiming to explore 

potentially ice-rich regions of the lunar South Pole. In 

addition, the CSA is examining a contribution to the 

International Mars Ice Mapper (I-MIM), a potential 

mission that would quantify ice deposits in the Martian 

shallow subsurface. Both initiatives are described in 

more detail below. 

The Lunar Rover Mission: In 2019, the 

Government of Canada announced a Lunar Exploration 

Accelerator Program (LEAP) with an investment of 

$150M over five years to expand and prepare Canada’s 

space sector, particularly small and medium sized 

enterprises, for future exploration missions by offering 

technology development, science and mission 

opportunities in lunar orbit, on the Moon’s surface, or 

further into deep space.  

As part of the LEAP funding, LRM will develop 

space technologies related to lunar mobility systems and 

science investigations on the lunar surface. The mission 

will consist of landing a 30-kg class rover (including 

payloads) on the lunar South Pole within the next five 

years to demonstrate key technologies and accomplish 

meaningful lunar science.  

Objectives. The Science Objectives will be aligned 

with one or all of the LEAP science themes: (1) Know 

your environment; (2) Prospect for Resources; and (3) 

Safe and Healthy Astronauts. The rover will be 

delivered to the lunar surface in collaboration with 

NASA through the Commercial Lunar Payload Services 

(CLPS) Initiative. 

Rover Duty.  The prime duty of the rover is to “Rove, 

Gather, Overcome, and Inspire”. It needs to rove the 

surface of the Moon to access, explore and discover 

remote areas of interest. Across those areas, the rover 

will continuously gather new scientific and engineering 

data and imagery. This data will feed the Canadian 

science community to help increase our understanding 

of the Moon and other planetary bodies, in particular 

lunar polar volatiles as the mission will take place on the 

South Pole of the Moon.  

To successfully “rove” and “gather”, the rover will 

have to demonstrate its capacity to endure and 

overcome the harsh lunar environment, including the 

extreme temperatures and the lunar dust. This will 

provide a clear demonstration of the Canadian space 

industrial capabilities in terms of robotics and 

instruments applied to planetary exploration. Publishing 

and publicizing the resulting data, imagery and other 

mission-related stories will strongly inspire people of all 

ages, and highlight the benefits of space exploration. 

Mission Success criteria. In order for the rover to 

fulfill its duty during the mission, mission success 

criteria were established that sets expectations for the 

following: traveled distance, Permanently Shadowed 

Regions (PSR) exploration, 2D imagery and 3D 

imagery that will be available during the mission, 

alignment of science objectives, length of lunar night 

survival, and need for outreach.  

Next Steps. The Project has competitively, through a 

request for proposal (RFP), selected two contractors for 

the execution of the First Definition phase (Phase A). 

CSA is currently down selecting, through a second RFP, 

the Contractor that will proceed to accomplish the 

remainder of the Mission. 

International Mars Ice Mapper (I-MIM):  
Understanding the nature of subsurface ice on Mars is 

crucial for both planetary science and preparing for 

human exploration. From an environmental perspective, 

determining the distribution of ground ice deposits can 

help reconstruct Mars’s geological and climatic 

evolution. Looking forward, it is inevitable that any 

human exploration architecture will be reliant on access 

to local water resources.  

At present, there is no systematic method to map 

these shallow ice reserves. Previous efforts [2] have 

combined all existing orbital datasets to create an ‘ice 

consistency’ metric representing relative indications of 

ice presence. However, there remains a crucial sensing 

gap in the 1-10 m depth range that presently relies 

entirely on inference. 

Mission Concept. The International Mars Ice 

Mapper (I-MIM) mission is a joint concept under study 

by the Agenzia Spatiale Italian (ASI), the CSA, the 

Japan Aerospace Exploration Agency (JAXA), and 

NASA. The overarching goal is to map the global 
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distribution of accessible, near surface (within the 

uppermost 10 m) water ice deposits and characterize the 

geotechnical properties of the overlying material. 

As presently envisaged, the primary payload – a 

Synthetic Aperture Radar (SAR) centered at 930 MHz 

– would be provided by the CSA. JAXA would develop 

the spacecraft, carrying as ASI-developed 

communication system, deployable mesh antenna, and 

boom. NASA would provide launch and delivery.  

Objectives. The mission has been organized around 

three Reconnaissance Objectives (RO): RO-1 Location 

and Extent of Water Ice; RO-2 Accessibility of Water 

Ice, and; RO-3 Candidate Human Landing Site 

Assessment. The partner agencies have also identified 

Supplement Science Objectives (SSO) to augment the 

mission’s potential return on investment and to ensure 

that high priority science investigations would be 

conducted to complement the ROs. 

Recently, a Measurement Definition Team (MDT) 

comprised of internationally-competed experts in 

planetary science and human exploration released its 

final report [3]. The MDT demonstrates that the mission 

as currently scoped would meet the science and 

reconnaissance objectives. Additionally, the team 

recommended that scientific return would be augmented 

by the addition of a lower frequency (VHF) radar 

sounder and high resolution imager and by increasing 

the data communication bandwidth. 

 Status. Building from a Statement of Intent (SOI) 

signed in 2021, the mission partners have jointly 

advanced the technical and scientific preparations for a 

mission to be flown no earlier than 2031. A variety of 

programmatic and technical trades are presently 

underway to continue advancing the concept 

architecture. 

Future: The exploration of ice and volatiles 

throughout the solar system remains a priority of the 

Canadian space community. Understanding the origin 

and distribution of volatiles within the solar system was 

specifically highlighted as a scientific priority within the 

Canadian Space Exploration: Science & Space Health 

Priorities 2017 report and was advocated strongly by 

the community at the most recent Canadian Space 

Exploration Workshop this summer. Given the 

emphasis placed on this priority by the community, the 

CSA continues to explore ways in which it can develop 

Canadian capabilities and support the exploration and 

utilization of ices throughout our solar system.  
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