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Coastal ecologist Tjeerd Bouma
specializes in reinforcing levees or "dykes",
and says there are still valuable lessons
to be learned today from the North Sea Flood of 1953.
The devastation back then was more limited
in places covered with a marsh grass.
It effectively absorbs energy from incoming waves
and dampens their impact —
making "cord-grass" of acute interest to researchers.
Here you see a picture of the sea area.
And this is the polder, which is now being flooded.
And what you can see here is the green area,
a salt marsh — and there were no salt marshes.
The flood resulted in two breaches here —
of differing sizes.
This fragile-looking marsh grass
has been shown to provide protection against floods —
which due to global warming are set to increase
in both frequency and intensity.
If you live in a low-laying country like the Netherlands,
you'll never be able to live there without dykes.
But with accelerating sea-level rises,
the maintenance and construction of dykes
will get increasingly expensive.
And to be able to keep up with the sea-level rise
and keep our flood safety standards,
nature can help us a lot.
But we should not be dreaming and say:
we can forget about the engineering.
We have to make smart use of nature
in combination with engineering.
We can really see that growing awareness
of the problems of sea-level rise also leads to a growing awareness
that there is a need for a transition
in how we cope with flood safety.
So there is a growing willingness
to think about alternative solutions
in which nature plays an important role.
Bouma uses this wave-machine to illustrate
the principle to doctoral researchers.
Levees without cord-grass erode faster.
I was trained as an ecologist,
but as a kid I already worked on motorcycles
and all kinds of technical stuff.
I like to play with stuff.
We were very happy at the point when we were
designing these that we had a technician from industry
who was really good at pneumatics.
So we were discussing something that makes waves and is cheap —
because we don't want to have one perfect wave machine.
We want to have multiple ones, so that we can have replication,
as variability is important in ecology.
So what you see is the big wave hitting there,
the wave goes back and reflects several times.
By the asymmetric movement of the wave,
we get a really realistic irregular wave.
And that's the magic in this box.
The scientist firmly believes that cord-grass
is a viable solution for coastal protection.
The challenge now is how to plant the grass
in mudflats without it being washed away
by the North Sea tides.
It might be hard to imagine,
now that it's completely dry and the water is far away —
but in three hours from now it will be completely flooded again,
and three hours before it was also flooded.
Bouma and his team have developed an inventive
and environmentally friendly construction for the purpose —
a lattice structure made of potato starch.
So this help us to widen the marsh and thereby:
better flood defense.
This is a clear test that if we can support
the growth of the seedlings early in their life cycle
by securing their rooting,
then we can allow the mature plants to grow
much deeper in the tidal plain —
which means that the marsh can expand and be longer
and have a more protective benefit for our dykes.
Meanwhile on the global scale:
there is a growing urgency to enhance coastal defenses
and at the same time slow down climate change.
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Slangen lives near the Institute for Sea Research
but wants her address to remain undisclosed.
She now chooses to publish her insights
only rarely on social media
— to avoid the hate messages — and worse —
that she and her fellow-researchers have been subjected to.
Colleagues of mine have gotten threats —
lots of more famous climate-change scientists.
They actually get threats and some in the US
have even gotten death threats.
So really quite severe with these really public figures.
In my case, it was more like:
"you're lying, you're selling shit, it's all not true,
it's all a bunch of lies you're telling."
But there are now projects on the ground
— or rather: in the water —
that have heeded the projections of climate scientists.
This little neighborhood in Amsterdam was born in 2008 —
years before the UN's Intergovernmental Panel
on Climate Change recommended building homes on the water.
It's a concept with a two-fold advantage:
there's no disruption to nature, plus:
rising water levels are less of an issue for floating settlements.
The Valkenier family used to live
in a regular apartment in a typical,
densely populated and concrete-clad urban neighborhood.
It all started with one person:
Marjan de Blok, a friend of ours.
She had a dream of living in a sustainable
off-the-grid neighborhood.
With a group of friends we went to the local authorities
of Amsterdam and asked if we could build
this dream in the water.
Everyone builds his own house.
I'm an architect, so for me it was a double dream —
the dream to live in a group of friends
in our own initiated project,
but also to design within the project our own house.
The neighborhood is now home to over 140 people,
and generates a significantly lower carbon footprint
than conventional housing.
We have electricity panels on top,
we have a smart grid system.
We collect electricity together
and divide it to every household.
We have heating panels for hot water,
which is also done by the sun,
and re-collect nutrition out of the poop and pee.
All of our black water goes into a biogas station.
Back at the field experiment headed
by Tjeerd Bouma,
the team is now taking the opportunity
during low-tide to set up a tank
for testing the wave machine.
The walls need to be firmly anchored —
due to the enormous forces the simulator
will be subjected to by the tides.
And with high tide due in just a couple of hours,
there’s no time to lose.
The water arrives — quietly but steadily.
The Mobi Wave team manage to get set up in time.
They've also attached sensors to the test tank,
which are connected with their computer —
enabling them to gather data for an entire week.
It's now time to turn on the machine.
The simulated waves in the test tank
will provide the researchers with insights
into the impact of the waves on the cord-grass.
When you want to use salt marshes for coastal defense,
you also need to know how far they can grow.
One of the mechanisms that they can retreat again
is due to cliff formation.
So when you might get erosion on the tidal flats
because it's very vulnerable to erosion,
you can get a height difference.
When this height difference becomes too big,
you get a cliff that will stay there for a long time,
and the cliff erodes backwards.
So if you want to be able to use salt marsh
for coastal defense,
you need to know under exactly which conditions
these bad processes might happen.
Sea levels are rising as the climate continues to heat up,
with temperatures already a full degree Celsius higher
than in the pre-industrial era.
A further increase of two or three degrees
would see extreme weather conditions
becoming increasingly fierce and frequent —
a potential problem even for the world's leading
sea-defense system.
I think the Dutch delta
is one of the best protected deltas in the world.
If we talk about today and the coming 20-30 years,
there's no problem.
But given the long term strategies
of adjusting the country to keep it safe in the long term,
we are now at the stage where we need to learn
how to defend our coast from 2050 - 2100.
If we would wait until then to do this kind of research,
then there is no time left to adjust the system.
If you look at the nature-based defense,
creating a marsh in front of a dyke
to defend the dyke will take time —
because the plants have to trap the sediment
and have to grow with the sea level.
And that's a slow process.
So you have to start early enough
with the knowledge development.
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