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Hello, everyone, I am Captain Lee Wen Uew. In view of the company s emphasis on
meteorology, And reference materials on maritime safety practices on board, So, I
am giving this lecture on meteorology, To increase everyone' s basic knowledge,
Making it easier to make more accurate judgments on marine meteorology during
navigation, Any natural phenomenon, Always, Starts from the most basic physics,
So, what is ocean meteorology, Basically, It is basically like boiling water, The
most basic principle of physics is, Thermal contraction and expansion, When
seawater i1s heated by the sun, The generated heat, Cannot be dissipated, So it
directly evaporates into the air, The evaporated water vapor, [s lighter than the
air, So, it rises up, This is what we see in the middle of the picture, The hot
air, Full of water vapor rising up, As for, The rising water vapor in the air,
Starts to condense Became the clouds in the sky that The one next to it. Where
did this cold air go ? It flows over a purple arrow To supplement this part
Because of the water vapored from evaporation, The up and down movement of water
vapor Creates the clouds and fog in the sky, And other natural phenomena. The
horizontal movement of this air flow Results in the Wind.

The water vapor that evaporates Ninety percent all

In the high altitude Condenses Turns into Rainfall over the ocean Is what we see
To the left and center 373 This unknown unit Of which This one-tenth Is with the
air flow in the sky floats down to the land on the land forms rainfall rain on
the land together with the land the water vapor evaporated from the land on the
far right middle of the land is 73 again raining on the land becomes rivers on
the surface of the ground and groundwater back into the ocean this is the water
cycle

on Earth area seventy percent 1s seawater thirty percent is land the sun shines
on the earth the equatorial part of 1s distance shortest so near the equator
absorbed heat than the heat near the two poles is more So as I was saying this



hot air rises it should be from the equator rising that is, latitude zero degrees
Singapore this area then to the North and South Poles then descending so this is
what creates a cycle that is, the hot air above the equator rises to the North
and South Poles, descends then returns from the North and South Poles and what
the descending cold air flows back to the equator completing so this is the
single cycle but the Earth is not stationary so the Earth has another force
called Earth’s rotation in English, it’s called Coriolis force Coriolis force is
the English word we see above so the main idea is The Earth rotates once around.
But at on the equator, because the diameter is larger, so the force when swung is
greater. Then at the North and South poles, its diameter is smaller, so when
swung, the distance is shorter. So this swinging, will then If there is a person
starting from the poles towards the equator, it will appear more and more This in
English is called Coriolis force. This Coriolis force is what we see written in
English above, Then the Earth’s rotation is from west to east, So that distant
Sun appears to rise from the east and set in the west. So this is the direction
in which the Earth rotates Besides that, the rotation of the Earth what else
Earth The circumference at the North and South poles and the equator is different
[t's the same full rotation The circumference at the equator How much does it
have to turn Multiply by 360 degrees times 60 minutes Over 21,000 nautical miles
distance But at the equator There’ s not as much at the North and South poles So
[f there’s a person Starting from the North Pole and heading to the equator They
feel like they re walking in a straight line But because the Earth is rotating As
they walk The person from the North Will end up on the right And from the South
Pole towards the equator They will veer towards Go left So this is Four movements
Because of these four movements Causing winds on Earth All start to lean This
leaning Then Purely The circulation of the atmosphere Becomes a complex triad
pattern Please refer to the diagram below Because The power of this rotation In
the Northern Hemisphere Turns right While in the Southern Hemisphere it turns
left It’ s not possible To use this Single-cell pattern to digest

So In The rising airstream at the equator Will in North latitude And in the South
latitude Around 30 degrees Descend After descending They will each Move towards
the north So it became Southwest wind Going towards the south i1t became Northeast
wind to replenish equator rising airflow left by this whole void so from 0 to 30
degrees between is a upward and downward cycle air parcel so this at latitude 30
degrees because the descent of air masses so causes no surface winds so this 30
degrees 1is also called the doldrums horse latitudes doldrums so rising to the
equator this from 30 degrees move to the equator wind rises at the equator that’ s
just right compensate for the equator because of the direct sunlight heat so



upward airflow creating a vacuum so the equator is also a no wind belt that is
without very strong winds place

Now, this picture we see is called planetary winds also known as trade winds the
trades sailboats in ancient times depend on this wind in navigation that is
sometimes blowing northeast winds sometimes blowing southwest winds actually the
earth besides spinning rotation Earth will still revolve around the sun once a
year Because the Earth’s axis is tilted with respect to the ecliptic So the
equator is not always the hottest place That is to say the equator of the Earth
every year has to travel north and south which are the Tropics of Cancer and
Capricorn at 23.5 degrees This is tilted at an angle Adding to this with both
land and oceans the speed of water evaporation differs and so does the speed of
air convection Therefore in reality the planetary winds are irregular Now let’s
look at this diagram

In the 30-degree windless zone still being established At 60 degrees The wind
direction is blowing In the Northern Hemisphere, the west wind blows In the
Southern Hemisphere, the west wind also blows So it should be called the
westerlies



