This approach is really a way to nudge your teacher into the right frame of mind, even though it is presented as if you
are asking for a simpler explanation, because you supposedly do not understand the explanation on offer.
You handle it as follows:
“Sir/madam, I don’t understand. Could you please explain it to me in a setting I can grasp?”
“Sure.”
You walk up to whatever board is available in the classroom (blackboard, whiteboard or digital board) and draw
something like this:

Fig. 1 – Simple cross section of an ocean layer.

“This is a cross section of an ocean. The ocean surface is here, the sky here and the ocean floor is down here.”

“Right.”
“Now, when any mass moves, it should be possible to account for all forces on it, and these forces should cause that
movement, right?”
“Right.”

Fig. 2 - Draw a plastic bag filled with water, at the surface of your ocean, as this will be a contained mass of water for the discussion, yet it is clear
that it won’t cause interference. This way there shall be no confusion about water flowing in or out.

Fig. 3 - Drawing of an arbitrary, decent size box containing air, ocean water and your water bag.

“So, I draw this imaginary box here and imagine this bag of water inside, right?”
“Right.”

Fig. 4 - Draw the moon overhead.
“Now, as I understand, when the moon moves overhead, this water surface moves up, right?”
“Right.”

Fig. 5 - Draw a new box, with a raised ocean surface and a raised water bag in it and erase everything outside the boxes, except for the moon.

Then you pose the question: “Could you please draw for me - inside the first box – the forces which make the water go
up and how they are applied, so I can understand how this water bag moves up?”
Beware; do not accept the answer that there is no force and that the bag simply floats in a rising ocean! Flotation still
relies on an equilibrium of forces. Newtonian physics are straightforward; if there is no force, there shall not be any
changes in velocity. A force needs to work on the water bag to raise it from the initial position, where it was at rest. This
is also why you want the explanation to be drawn inside the first box. Let your teacher show you what initiates this
movement.
The statement that new water moves into the box, during the rise, is true but immaterial. ‘Water moving’ in is not a
force. There needs to be a force. Otherwise Newtonian Physics go out the window.

This forces the issue. Your teacher is allowed to represent any outside force, influencing the water mass inside the box
as an arrow. So he/she may draw an upward pointing arrow on your water bag, pointing towards the moon. But, if so,
then you have him/her cornered, and there is no way out of that corner. Because you can then counter immediately by
insisting for him/her to also draw the force vector for the gravitational attraction by the earth; the bag’s weight, pointing
down.
If there’s any doubt about it, you can help out by mentioning that ‘you read somewhere’ that the upward tidal force is
only about 1/10,000,000th the strength of the downward pull by Earth’s gravity.
Now, you have to make sure that there’s no attempt to introduce a nonsensical upward arrow which is being explained
away as ‘the upward force on the entire ocean’ or something like that. Insist that you won’t understand unless you see
the forces which work on the water inside (!) the box. The ocean water outside the box may do as it pleases, but if it’s
going to put any upward force on the water inside the box, this force will first have to be transferred through the sides
of the box, by a plausible mechanism. As ocean water isn’t particularly magnetic, the only plausible mechanism is water
pressure. And this is where you want the discussion to go.
Make sure that the forces on the box and the bag are accounted for properly. There is only one correct way to do this,
and this is it:

Fig. 6 - Drawing of the box, with all of the applicable forces/pressures.

You now get to the point where you really start to expose the popular fallacy. There is no way around it; the upward
tidal force is so small as to be negligible in this analysis. If your science teacher claims otherwise; have him/her calculate
how much it is. The red vector arrow would be about 1/10,000,000th the size of the green and blue arrows, had it been
drawn to scale.
A popular ill-conceived attempt to get out of the stranglehold your teacher is now in is to claim that ‘even though the
tidal force is small’ it ‘makes the water bag a bit lighter’. First of all it shows that there is little awareness of the
magnitude of said force. With a force of that magnitude it would take any mass approximately 108 hours, more than
four days, to accelerate to a velocity of 1 mph. But, that’s not even relevant, as this force isn’t acting on the water bag
alone.
What is being suggested, in this case, is that lifting would take place, Archimedean style, where an object floats up
because it is lighter than the liquid medium in which it is immersed. That is not the case here. The water inside the bag

has the same density as the water outside. Besides, the surrounding water experiences the same ‘lightening’ by the tidal
forces as the water inside the bag. No Archimedean lifting! You could have known that anyway as the entire water
surface rises; not just the bag.
You have now aimed the focus on where it should be. When the water starts rising, it does so because the blue vector
arrow is slightly larger than the green arrow. The upward contribution of the red arrow does exist, but is negligible.
Now it’s time to continue along this path. As the water bag - and the water around it - is raised by water pressure from
below, where does this pressure come from and how does the moon play a role?
It was important to establish that it’s water pressure which raises the water, and not any miniscule attractive
component by the moon, as many people proclaim. The next steps are aimed at establishing where this pressure came
from.

Fig. 7 – Reference box supported by water pressure from below. The vertical pull from the moon’s tidal force has been omitted as insignificant.
Weight of the water inside the box is significant, but has been omitted to emphasize the argumentation regarding water pressure.

It’s inescapable to conclude that the force of the water pressure on the bottom of the reference box supports the water
inside the box, including the water bag, against its weight. But now you need to guard against the supposition that this
pressure is caused by ‘the entire ocean underneath is being pulled upward against the box’. Many people erroneously
believe this to be true. This can be confronted by the following thought experiment.

An earth with a solid, frozen
ocean would not show any discernible
ocean tides, even if the water mass in
that frozen ocean would be exactly the
same. The tidal forces on every single
water atom in that ocean will be the
same, but, in solid water (ice), these
forces do not transfer and accumulate
effectively.

Fig. 8 - Mark the entire ocean underneath the reference box as frozen solid.

Pose the question: “Suppose you would freeze all the water underneath the box, and it
would rest on the planet surface without any friction and unattached. Would it rise
from the planet surface (leaving an air gap underneath) and raise the water inside our
box, like a giant piston?”
Speculation about which answer you will get is a bit pointless. By now your teacher
may either be catching on, or not.
The only correct answer is that this ice layer would not rise from the surface. In fact, if
you would freeze the ocean, as shown, there wouldn’t be a tidal rise at the bottom of
the reference box.

If you don’t believe me; try removing
the anti-freeze hydraulic fluid from your
car’s brake system, fill the system with
water and wait for a freezing winter
night to see if your brakes will work the
next morning.
The frozen ocean layer on such a planet
would be subject to the same kind of
tidal stretching as the planet surface
underneath. Such stretching is called
‘Earth Tides’. The frozen ocean will
stretch along with it, but won’t show
local rises, like our liquid oceans do.

Fig. 9 – The tidal envelope. This is a graphic representation of the direction and
relative sizes of the tidal forces at surface positions. Note that ‘tidal forces’ differ
from ‘attractive forces by the moon’. They are not the same thing.

The reason is because all the individual tidal forces on particles in
the ocean do not add up into a cumulative total force which ‘lifts the
entire mass’.
The tidal forces at the planet surface look like this (see Fig. 9)

The only plausible way these forces can combine to produce an upward pressure underneath our dashed reference box
is if the individual water particles in the surface ocean pass these forces on. This is what actually happens in the oceans.

Like a giant hydraulic system , countless water particles add the forward
component of their local tidal force to the cumulative total. Individually these
forces are negligible, but over large distances they accumulate and the
resulting water pressure is ‘kneading’ the oceans to form high water areas on
the side facing the moon.

The Antipodal High Tide
Ocean water rises, due to tidal forces by the moon, on
both sides of our planet. Many people don’t really
understand this, or can’t explain it well. The problem
is usually that there is a limited understanding that the
‘Tidal Forces’ are not simply gravitational attraction by
the moon. If you believe that they are it is indeed hard
to fathom how the Antipodal High Water rises in the
opposite direction from which the attraction stems.
A more detailed explanation falls outside the scope of
this document. It is explained in the OTMS-1 video:
‘Ocean Tides Making Sense: Differential Gravitational
Attraction’.

Fig. 9 - Draw horizontal arrows to indicate that the tidal forces cause the water pressure which supports our dashed reference box.

The main realization which needs to come across is that water does not move upward because a vertical ‘pulling’ force
is applied to it, causing the ocean tides. The water rises because tidal forces accumulate into a pressure. The upward
force caused by this water pressure, at the surface position ‘underneath the moon’ (the sublunar point), is excessively
greater than the vertical ‘pull of the moon’.
It is interesting to note that only the horizontal components of the tidal forces contribute significantly to the
accumulation of pressure towards the sublunar point. This means that the tidal forces near the sublunar point
contribute almost nothing to the pressure gradient, despite the fact that they have the greatest magnitude.

In the end, one of the worst remarks you can get is when a teacher tells you; ‘be that as it may,
I’m getting paid to teach you whatever it says in the curriculum’. In that case, there isn’t much
you can do but realize that you have a science teacher ‘of the other kind’. I hope you’ll have a
better teacher next year and wish you luck for now.

A word of caution. The principles explained in this document are valid, but
they do not suffice to explain the real-world ocean tides. This document explains
how water could rise in a hypothetical situation on a static planet. Such ocean tides
are known as ‘equilibrium tides’. The real ocean tides on Earth look very different.
The infamous two tidal bulges simply do not form, due to the dynamics of an ocean
on a rotating earth. This will be explained in the video: ‘Tides on Earth (OTMS-3)’

