Can This Ice-Making Submarine Save The Arctic?
by Will Lockett
June 27, 2022 – It is easy to think that the frigid worlds of the Arctic and Antarctic are distant and isolated from our day-to-day lives.  But in reality, they are deeply intertwined with every organism on the planet.  So, the fact that climate change is already having a catastrophic impact on these crucial landscapes is troubling, to say the least.  Fortunately, a new concept of an ice-making submarine promises to restore this icy ecosystem to its former glory and, in the process, make our world a little more resilient to our climate crimes.  But why are these far-off ecosystems so important?  How does this concept work?  And can it really save our precious environment?
Before diving into this fantastic technology, we first need to understand why the polar ice caps are vital for the planet’s health.  It boils down to 2 factors: currents and albedo.
The currents that encircle the globe are vital for ocean and terrestrial life.  They disperse nutrients and warmth across our seas, allowing marine life to flourish and significantly stabilizing weather patterns, which stops excessive droughts and storms.  But these currents are driven by the ice, in a process known as thermohaline circulation.  Ice forms in the poles, making the water around them saltier, colder and denser, causing the water to sink.  Then, warm tropical water is sucked in to replace it, creating a surface-layer current.  Deep, cold water at the tropics is then sucked up to the surface to replace the displaced surface water.  But this deep water was once the cold, dense, salty stuff that sank at the poles, creating a deep-sea current.  Once at the surface, it is heated by the Sun and then sucked to the poles by sinking, dense water.  This process creates looping currents from the poles to the equator in every sea, all driven by sea ice.
However, as the sea ice disappears, the “pump” that drives these essential currents is turned off.  Marine life will struggle — not just fish, sharks, and whales, but algae too — as the nutrients they need to survive disappear from the sun-lit waters.  These creatures capture and bury around 30% of our carbon emissions in the deep sea.  So, as their numbers dwindle, climate change will dramatically accelerate.  What’s more, the consistency of temperature across the oceans worldwide will disappear, wreaking havoc on global weather patterns.  Crops will fail, forests will dry out, and extreme weather will become far more common.  Such events could wipe out countless species and even kill 1,000s, if not millions, of humans.
Then there is albedo.  You see, this is what causes rapid sea-level change.  Albedo measures how much light, and therefore heat, the ground reflects.  Ice sheets have a high albedo and absorb very little heat, reflecting the vast majority of sunshine back into space.  But ocean water and bare rock have a much lower albedo and therefore absorb far more heat.  So, as the ice sheets melt, the Arctic starts heating up exceptionally fast; way faster than the rest of the world.
The issue here is that this rapid heating melts glaciers and land-supported ice caps.  You see, sea ice melting doesn’t cause sea-level change, just like melting ice cubes doesn’t make your drink overflow.  But the kilometers-thick ice caps covering the Antarctic and the extensive glaciers in the Arctic aren’t floating in the water.  So when they melt, they push sea levels up, like holding an ice cube above your drink (meaning that as it melts, the glass overflows.)  If this happens, millions of people will be displaced, vast industries will collapse, and ecosystems will struggle to adapt, as coastlines rearrange and ecosystems are submerged.
So, needless to say, we need to find a way to keep the sea ice intact, as it can bolster the Earth against the effects of climate change.  But how?
Well, Faris Rajak Kotahatuhaha came up with a fantastic concept that could do just this.  A giant solar-powered ice-making submarine!
This machine works by utilizing the different freezing points of water.  You see, while freshwater freezes at 0°C, sea water freezes at -1.8°C and the polar waters in the winter near the ice caps tend to be in between these 2 temperatures.
So this sub submerges and collects a vast amount of seawater.  It then rises and uses a reverse osmosis device to remove all the salt from the collected water (and return it to the ocean).  The new freshwater then freezes, with no (or at least very minimal) cooling needed.  The submarine then goes back down and releases the new iceberg to the surface.  Moreover, these man-made icebergs are hexagon-shaped, so they can raft together and perfectly interlock to form one continuous ice sheet.
Not only does this process speed up the production of sea ice, but it also creates the same effects as natural sea ice — namely, cold, dense, salty ocean water and high albedo.  What’s more, reverse osmosis machines are relatively energy-efficient, so very little power is needed to make these systems operational.  But the cherry on the cake is that these submarines can even be used as research outposts, providing scientists with a unique opportunity to study this remarkable environment.
So, could we soon have fleets of these excellent subs in the poles, maintaining healthy sea ice levels and avoiding some of the worst side effects of climate change? Sadly, it doesn’t look that way.
This project was only created as a concept, and no one, as of yet, has agreed to develop it further.  You see, while the idea might seem simple enough to execute, there are some major practical issues.
Firstly, how would we power the submarines without emitting a large amount of CO2 and negating their usefulness?  Sure, we could use solar power, but that means they would be inactive during the perpetual darkness of the polar winters, where they would be most needed!  We could also turn to nuclear power, but we would need 1,000s of these subs to effectively fight against global warming, and we can’t yet produce mini nuclear reactors at that scale.
Then there is the issue of ice rafting.  You see, icebergs don’t tend to hang around the poles, and are instead known for drifting off into warmer waters and melting.  Really, this machine would need a way to “glue” them into the existing ice sheets.  This is certainly possible, but it would require either a permanent workforce or complex robotics to achieve.
There is also the issue of submarines near ice sheets.  The 2 simply don’t mix! Firstly, you need to ensure that the submarine can resurface without damaging itself.  This can be exceptionally difficult with crumbling ice sheets and icebergs overhead.  But even if you were to remain below the surface, there is still a significant risk of dangerous circumstances.  Icebergs from glaciers tend to have large stones frozen inside them.  As they melt, the stones are dropped.  These rockfalls happen at an alarming rate, and some of them are large enough and move fast enough to completely obliterate a submarine.
So is that it?  Our dreams of saving one of the Earth’s most important ecosystems are dashed because it won’t be practical?  Well, not quite so.
While this project itself has ground to a halt, the issues it faces are surmountable, and could be revised one day.  Furthermore, there are plenty of other similar projects, such as the wind-powered water pumps that create more ice and glass beads to increase albedo, that are gaining a lot of traction.
So, for now, no.  This ice-making submarine can’t save the ice caps just yet.  But we humans are looking at a myriad of ways to save this vital environment.  And it isn’t likely that there will be a “silver bullet” solution that can pull off such an enormous feat all on its own.  Instead, somewhere down the line, the poles could be swarming with a vast variety of different man-made ice management machines, all busily working away.  One thing is for sure, though; it doesn’t matter what tech we use.  We need to save the ice in order to live on a healthy planet and not suffer the dire consequences of climate change.
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