Could We Turn a Piece of the Sahara
Into a Sea, and a Second Nile Valley?

A big idea to think about.

There’s a spot in Egypt’s Western Desert, about a three-hour drive southwest
of Alexandria, where the ground simply falls away. The Qattara Depression is
a hole in the Sahara roughly the size of Lake Ontario, around 19,500 square
kilometers of salt marsh and bare rock, its floor averaging sixty meters below
sea level and dropping to a hundred and thirty-three meters down at its
lowest point. It is the second-lowest place in Africa. Almost nobody lives
there. Nothing grows there. And it has been sitting empty, geologically
speaking, for about fifty million years.
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Locator map of the Qattara Depression in northwest Egypt, an empty
basin the size of Lake Ontario sitting just southwest of Alexandria.

Where we’re talking about. The Qattara Depression sits in Egypt’s Western
Desert, roughly 55 to 80 kilometers south of the Mediterranean coast and a
few hundred kilometers northwest of Cairo. Everything green Egypt has
today is packed into the Nile Delta and Valley to the east; the depression



itself, bigger than Lake Ontario, is essentially empty. (Map is schematic,
drawn to approximate scale.)

Every so often I come back to a question that sounds like science fiction but
is really just plumbing: what if we filled it?

The Mediterranean is only about fifty-five to eighty kilometers to the north.
The land in between is empty desert. In principle, you could cut a channel or
bore a tunnel from the sea to the rim of the depression, and water would run
downhill into it, no pumping required, because the basin floor is below sea
level. Do that, and you get an inland sea. Do a few more things around it, and
you might get something Egypt hasn’t had in seven thousand years: a second
green region that doesn’t depend on the Nile.

I should say up front that this idea is not new, not even for me. I first started
turning it over more than ten years ago, and the core concept of flooding
Qattara goes back the better part of a century before that. What’s changed is
the technology. Solar power is now the cheapest electricity humanity has
ever produced, desalination costs have fallen off a cliff, and tunnel boring is
faster and cheaper than it has ever been. So it was time to dust off the old
plan and update it.

I want to walk through this idea properly, not as a fantasy, but with the
numbers that make it work and, just as importantly, the numbers that force it
to change shape. Because the interesting thing about big ideas is rarely the
first version. It’s what survives contact with physics.

The idea that doesn’t work (and why that’s the good
part)

The seductive first version goes like this: desalinate seawater with cheap
solar and wind power, pump the fresh water into the depression, and create a
giant freshwater lake in the desert. A new Great Lake. Fisheries, agriculture,
a shoreline, rain.

It’s a beautiful picture, and it collapses the moment you do the water budget.

The desert is thirsty in a very literal way. Open water in that climate
evaporates at roughly five millimeters a day, call it 1.8 meters a year off the
entire surface. For a lake covering around 12,000 square kilometers (the size
it would settle at if you stabilized it sixty meters below sea level), that’s on



the order of nineteen cubic kilometers of water evaporating into the
sky every single year. To keep a freshwater lake from shrinking, you’d have
to manufacture nineteen cubic kilometers of fresh water annually, forever,
just to replace what the sun steals.

Desalinating that much water would require something like half of all the
desalination capacity humanity has ever built, running continuously, to fill
one hole in the ground, and then watching the result evaporate. Even at
world-record-low desalination costs, you’d be pouring something like eight to
ten billion dollars of fresh water into the air every year, indefinitely. And
here’s the kicker: it wouldn’t even stay fresh. The floor of the depression is a
salt crust, and a lake with no outlet concentrates every mineral that enters it.
Within years it turns brackish; within decades, salty. You’d be spending a
fortune to build a salt lake the expensive way.

So the freshwater lake is dead on arrival. Good. That’s the constraint that
reveals the actual design.

The version that works: two streams, not one
The fix is to stop asking the lake and the farms to drink from the same cup.

Stream one, the sea fills the lake, for free. Let raw Mediterranean
seawater run down the tunnel by gravity and fill the depression. You don’t
fight the evaporation with expensive fresh water; you feed it with an
essentially infinite, free source. As the seawater drops sixty-plus meters on its
way in, you run it through turbines and harvest hydropower on the way down,
the same trick the old engineering studies worked out back in the twentieth
century. The lake becomes a permanent inland sea, a hydropower source,
and, because you can pump water back up when power is cheap and let it fall
when power is dear, a giant “battery” for storing solar energy at continental
scale.

Stream two, desalinated water goes straight to farms, never to the
lake. Every drop of fresh water you make is far too valuable to evaporate. So
you route it directly to drip-irrigated fields and greenhouses on the plateau
around the rim, where it grows food worth several dollars a cubic meter
instead of vanishing into the air. Solar and wind, which the surrounding
desert has in world-class abundance, run the desalination plants.



Same lake. Same sunshine. Same agriculture. But the economics flip from
absurd to plausible, because you’ve matched each water source to the job it’s
actually good at.

About that salt: the lake becomes a slow Dead Sea

If seawater flows in and only fresh water evaporates out, the salt stays behind
and accumulates. This is true, and it bothered me until I ran the timescale.

Roughly nineteen cubic kilometers of seawater a year carries about 740
million tonnes of salt into the basin. That sounds catastrophic, until you
notice the lake already holds something like 47 billion tonnes of salt dissolved
in it. The concentration therefore rises by only about half a gram per liter per
year. The lake takes decades to get noticeably saltier than the
Mediterranean, and centuries, roughly five of them, to approach Dead Sea
territory. The lake has an expiration schedule measured in centuries, and
every phase of it is useful: a marine fishery in its youth, a mineral-harvesting
and brine-chemistry industry in its salty old age.

You could keep it fresh-ish by pumping concentrated brine back uphill to the
Mediterranean, but the arithmetic is brutal, you’d burn essentially all the
hydropower the tunnel generates just to fight the salt. Better to let it
concentrate on purpose and build industries around each stage.

How much desert could you actually farm?

This is the payoff, and the honest answer is that water, not land, is the
limit. The flat, sun-drenched plateau around the depression offers 20,000 to
30,000 square kilometers of physically farmable ground. You will never
irrigate all of it. What you can irrigate depends entirely on how much fresh
water your solar and wind fleet can produce.

At full build-out, think twelve to fifteen gigawatts of average dedicated
renewable power feeding desalination, you could sustainably support
somewhere in the neighborhood of 8,000 to 10,000 square kilometers of
productive agriculture. Put that in perspective: Egypt’s entire cultivated
area today, almost all of it crammed into the Nile Valley and Delta, is about
38,000 square kilometers.



And that is the headline benefit, the single biggest thing this project
would do. Not new weather, not a greener planet, but this: one
project, in a place that currently grows nothing, would add roughly a
quarter again as much farmland as Egypt has accumulated in seven
thousand years of civilization, built from nothing but sunlight and
seawater. A second Nile Valley, without a Nile.

The mix would look something like:

e Open-field drip agriculture across most of it, dates, olives, citrus,
alfalfa, grains, using efficient drip irrigation rather than wasteful
flooding.

¢ Greenhouses covering several hundred square kilometers, which
would make this the largest greenhouse cluster on Earth, bigger than
Spain’s Almeria (the one you can see from orbit as a white smear on
the coast). Greenhouses are the efficiency champions here:
evaporatively-cooled, hydroponic growing uses roughly a quarter of
the water per hectare that open fields do, so every patch you put under
glass roughly quadruples the food you get per drop of precious
desalinated water.

A second Nile Valley’s worth of food, grown on sunshine and seawater, next
to a brand-new inland sea. That’s the vision at its most expansive.

The objections that actually matter

Any idea this big is only worth taking seriously if it can survive its own side
effects. Two of them are serious enough to deserve real answers.

Pulling a river’s worth of water out of the sea

To keep the lake topped up and feed the desalination plants, you’d be
drawing something like 29 cubic kilometers of seawater a year, roughly 900
cubic meters per second, continuously. That’s a genuine river, comparable to
the flow of the Rhone emptying into the Mediterranean. It sounds like it
should wreck something.

At the scale of the whole Mediterranean, it doesn’t. The sea already loses
vastly more water to evaporation than rivers and rain return, thousands of
cubic kilometers a year, and it makes up the deficit by drawing Atlantic water



through the Strait of Gibraltar. Our withdrawal is a rounding error on that
exchange; the Atlantic simply sends a little more through the strait.

The real problem is local, at the mouth of the intake. Suck that much water
through a single opening and you’ll pull in fish, larvae, and everything else
that can’t out-swim the current. The fix is well understood: spread the intake
over a long, low-velocity gallery, ideally buried beneath the seabed, drawing
water gently up through sand that both slows the flow below the speed at
which creatures get entrained and pre-filters the water. Keep the intake
“sipping,” not “gulping.”

There’s also the salt and the sediment at the mouth. Removing that much
water, plus adding concentrated brine if you discharge desalination waste
back to the sea, makes the immediate coastal patch saltier, denser, and prone
to smothering the seabed. So spread the draw along a stretch of coast so no
single spot is hammered; if you must return brine to the sea, dilute it
aggressively through multiport diffusers; better yet, send the brine to the
lake and to mineral harvesting instead of the ocean. And expect a persistent
current toward the intake to shift sand along the shore the way a harbor
mouth does, a solvable coastal-engineering problem, provided you site the
intake on a robust, open, sandy coast rather than a delicate bay or seagrass
meadow.

None of this is a showstopper. It’s the difference between doing it carelessly
and doing it well.

Would it change the weather? (The hopeful answer and the honest
one)

This is the question everyone reaches for: surely a 12,000-square-kilometer
sea, evaporating nineteen cubic kilometers of water a year into the desert
sky, must make it rain downwind?

I badly wanted the answer to be yes. It’s mostly no, and it’s worth
understanding why, because the reason is elegant.

Rain needs two ingredients: moisture, and something to lift that moist air
high enough to cool and condense it. The lake hands you moisture by the
boatload. But the desert hands you the opposite of lift. The classic rain-from-
a-lake effect, the “lake-effect snow” that buries cities near the Great Lakes,
happens when cold air blows across warm water. That fierce temperature
contrast drives the air upward violently, and it dumps its moisture. At



Qattara, most of the time, you’d have warm air sitting over warm water. Little
contrast, little rising, little rain. The humidity just drifts away downwind as
invisible vapor. Every serious study of this scheme, going back the better part
of a century, reached the same verdict, and the real-world experiments

agree: the Aral Sea vanishing and Lake Nasser appearing behind the Aswan
Dam both changed local humidity and temperature far more than they
changed rainfall.

So here’s what you’d actually get, in descending order of confidence:

Near-certain, hugging the lake: dramatically higher humidity, heavy dew
and morning fog, and softened temperature extremes, cooler days, warmer
nights, in a maritime-style microclimate reaching a few tens of kilometers
inland. A daytime “lake breeze,” like a coastal sea breeze, blowing off the
cool water toward the hot land. This is genuinely useful: dew and humidity
reduce how much you need to irrigate.

Plausible but modest, downwind: the prevailing winds over northern
Egypt blow from the north and northwest, so the lake’s moisture drifts south
and southeast, toward the Siwa Oasis and the Great Sand Sea, and across the
desert toward the Nile Valley and the Faiyum. On the rare occasions a
Mediterranean winter storm tracks through, that extra low-level moisture
might nudge an existing rain event to drop a little more. A nudge on rare
events, not a new rainy season, and nowhere near enough to turn the
downwind desert green from the sky.

One real hazard to manage: as the lake turns hypersaline over the coming
centuries, wind can loft salt-laden dust off any dried margins and carry it
onto farmland, exactly the disaster that played out around the shrinking Aral
Sea. The defense is to keep the lake full so its edges never dry into wind-
pickable salt crust, and to place the most sensitive greenhouse agriculture
upwind, to the north, where the prevailing wind carries salt haze away from it
rather than onto it.

The fair summary is this: you don’t make it rain. You make the region
humid, dewy, foggy, and milder, which the farms quietly benefit from,
and the green comes entirely from the desalinated water running
through the canals, not from the sky. Anyone selling this as “terraforming
the weather” is overselling. The defensible pitch is a giant, well-behaved
maritime microclimate bolted onto a very large irrigation system.



Why I keep coming back to this

Strip away the specifics and here’s what'’s left: three of the most abundant
things on the planet are sunlight, seawater, and empty low-lying desert. This
idea is a bet that if you can combine those three well enough, in the right
rare place where the geography does the hard lifting for you, you can
manufacture habitable land more or less from scratch.

Qattara is that rare place, a deep basin below sea level, a short hop from an
ocean, ringed by some of the best solar resource on Earth, with no city to
relocate and no river to dam. It won’t rain from the new sea. The lake will
slowly turn to brine over centuries. The intake has to be built like a careful
sip, not a greedy gulp. Every one of those constraints makes the idea smaller
and more honest than the first sketch, and none of them makes it impossible.

I don’t know if anyone will ever build it. What I love about the idea is that it
forces you to think in the two timescales we’re worst at holding in our heads
at once: the engineering timescale of pumps and tunnels and this decade’s
cost of solar, and the geological timescale of a lake that fills in a decade and
salts over across five centuries. Most of the ways we change the planet, we
do accidentally and then regret. This is one of the few where you’d have to
plan the whole arc, birth, useful life, and salty old age, on purpose, before the
first shovel goes in.

That’s the kind of thing I think is worth pondering. Not because we’ll
definitely do it, but because working out why the easy version fails, and what
the honest version costs, is one of the best ways I know to actually
understand how the world is put together.

If a big idea like this is worth an afternoon of your attention, that’s the whole
point of this series. More to come.



