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Why the phytoplankton is so small ?
Phytoplankton

Area-to-Volume ratios

Relative
Radius [L: unit] 1 2 4
Area [LZ unit?] 12=1 22=4 42=16 ,
Sphere’s
3 Dinoflagellate : Projected
WS - Volume [L3: unit3] 13=1 23=8 43=64 Arela
=nr?
Area / Volume 1/1=1 4/8=1/2 16/64 =1/4
I. Most area p: Least area per Surface Area
unit volume. unit volume 2
) 3 #%rtvglmer - ‘I;gts:ﬂnggsr =4 xnr
s  Diatom Conclusions - ﬂm"" L m W.m.e
of settling. of settling
P = ‘ Volume
To keep staying . =4/3 x nr3
i Sink Sink
in surface layer F (=Mass) when
Large surface area  Slower aster same density
par unit volume
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More deformed fish
found in Kok, Sai
Mekong and Ruak
rivers 2026

2024, 2, 27
at Ban Sean Beach

Red tide in Vietham
2024/3/25
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Green Update

Polluted Mekong: Rare Earth

Too heavy
Blue-Green algae Mining’s by M Toxic | »
bloom ining’s by yanmar Toxic Impact

&T %
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Bioaccumulation
model

In Japan, there were disease caused by environmental contamination
(4 Big Pollution Diseases)
Ita'l-ltal DISE?SE: 1910- Water pollution
Minamata Disease: 1956-
Lo -> Polluted Plankton
Yokkaichi Asthma : 1961- -> Polluted Fish
Niigata Minamata Disease:1965-

-> Human Disease

In Japanese dictum, In Thai,
s > ey s I FALNLTATVR—FT
B33, BLIEET3HML ] UNUALISILANAAD

“Too much is as bad as too little.”

Sugitaruha, Oyobazaruga, gotoshi
“Little bird makes small nest”

Too clear sea water (poor nutrients),
it is difficult to keep
a productive ecosystem

Too much nutrients
(overweight condition),

it is difficult to keep
a healthy ecosystem
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My Lecture Title of Today is.....

Oceanography
in the Gulf of Thailand

What is “Oceanography” ?
In other word “Marine Science”

“Oceanography” = “Ocean” + “Graph”
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Drawing illustration

of the Ocean,

That means to
understand the

Ocean condition.

iiii

To understand about water distribution Contour Line:
in the Gulf of Thailand, a line drawn on a map connecting points of equal
Let’s draw contour lines of water temperature... height

On Temperature map = Equal Temperature
On Salinity map = Equal Salinity
Close together Contour lines = Front area

When far apart,
contour lines show
a gentler slope.

When close together,
contour lines show
a steeper slope.

Spot elevations are
heights between contour lines
and are shown as.58.

N —— msL
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Note

Contour lines
Never cross

Non-smooth

\

/

It is possible, Unconnect

® :Grid Point/Observation Point
27.8 : Numerical Value at the Point (Temperature: °C)
At first,
You must
find
border
points
By Rule of
Thumb 2756 27.9 27.8
?.\)LE o
.’ 10 11 12 13 14 15|
W
No need to use ruler

&{me value Contour lin

line

Draw smooth

You can see dot line and dash line...

98°E 99°E 100°E

Temperature at Om in January
Monthly Ave. for 28 years(1993-2020) by CMEMS

—

As a first step,
Draw 1 °C interval
Conter lines

(26, 27, 28 °C)

Next step,

Draw 0.2 °C interval
Conter lines

(x.2, x.4, x,6, x.8 °C)

Let’s draw
i Monthly Av. for 28 yoars(1995.3020) by SHEMS
Counter Lines || Meorthl Avefor2syear il

Map

10
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Sea Surface Temperature(°C)
Averaged Monthly data through the 28
years(1993-2020), by CMES
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Sea Surface Temperature(°C)
Averaged Monthly data through the 26
years(1993-2018)

Which is heavier, Same Volume Cold water or water ?

Same Volume -

11
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Molecules: Low speed moving
Spans between molecules is narrow
High content of molecules

Heavy Weight/Volume

H,O molecule

Moving Speed

Molecules: High speed moving
Spans between molecules is wide
Low contest of molecules

=

Low Density

=

Light Weight/Volume

psu: Practical Salinity Unit
=% = % x 0.1

£
e - %

Question 2 Which is heavier, Sama Volume or _?

Saline: Higher salinity contents

Saline
30psu

=
"
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16
'© eml H,O molar weight: 1 x2 + 16 = 18

35.5= _

Less Saline water Saline water

Less Saline
20psu

@ NaCl molar weight: 23 + 35.5 =58.5

N
-

Sart

Same Weight High

Density

Lager

Smaller

High
Density

‘o

(

Question 3 Which is larger, Same Weight Low-density water or [glf:{sRe I SIAAVEIETE

High
Density

13
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Which is taller, Low-density water or JI e UV ALE L gin a U-tube,

when they balanced in the tube ?

Sea Surface Temperature(°C) Dec. Jan. Feb. Apr. May
Averaged Monthly data through the 26 years(1993-2018) = Cold water = Hottest
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Whatis “Ekman Transport https://youtu.be/KBKmKI3tl4Q
Surface Currents
Vagn Walfrid Ekman
(1874-1954) < ‘.:
was a Swedish oceanographer. I ™ ’:.
In 1905, Ekman published his . 4 S o .o . os :' >
theory of the Ekman spiral which Y P4 : P : e ® :. .t
explains the phenomenon in : . . 4 s . & : : . ® ':
terms of the balance between et s & - Seev® '.
o X e s ® [ [ e e °
frictional effects in the oceanand [ ' . .. S esnse
the Coriolis force, which arises ~'.‘.".“"'...Q0::| ::-’:;0100"
from moving objects in a rotating
environment, like planetary
rotation.
SciencePrimer.com
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% Surface current s Directory Current
45" = 2 -. = i . .
. | =y Hredifonof Wind effect Direction
e Ekman Transport to Surface changed by
current depth.
system It looks like a
= SPIRAL
Ekman Layer STAIRS
=
Fern ol About 10-100m Ekman Spiral
tdapted from Thurman, H;::l:\c/e—[}:;{"\:\ic'!’\ ;gsﬂceanuunnhu, Sth ed. Th ickness
Experiment Equipment Result (Top View) Result (Side View)
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Ekman Spiral (Top View)

Ekman Spiral (Side View)
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Healthy ecology cycle....will be destroyed by too
warmer surface water,
too much nutrients.

Southwestern Thailand (Jan 1 1985 — 3 Ma;
| 40— Gieashing Thresnold ssT
Hiean S

T2l deniny ST
[+ Monthly Mean Clmatelogy

i gamgibmaagegaithaseiinend
i 2024 :

30

Southwestern Thailand Bleaching Alert Area (v3.1) and Outlook (v5)
2024-05-03

Detritus
organic
inorganic

Strong Thermocline

(Strong Stratification) &

Destroy water cycle

(Mixing, Upwelling, etc.,)

Destroy ecology cycle @
L)

o
Coral Bleaching Alert Level
Qutlock Weeks 1-4

Corol Bleaching Alert Level
Outlook Weeks 5-8

Coral Bieaching Alert Level
Outlook Weeks 912

Coral bleaching
Alert level
Over 32°C sea water

By Global warming... = Sea water level is rising ...
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In 2005, Capital city
of MYANMAR, has
moved from Yangon
to Nay Pyi Taw.

MYANMAR
Most of reasons... o Ny Pyt far
Military government... o ¥angon
One of reasons...
High tide disaster of Cyclone
= In 2024,
——— e Capital city of Indonesia, Jakarta will move
Flooding in Bangkok at High Tide (2021 Nov.) to East Kalimantan.
A lot of area of Jakarta,
Bangkok will must go back to is under Om height

Ayuttaya?
Y ¥ Jakarta, 2007 Feb.

Jakarta

Summary of my lecture

» In the sea, Phyto Plankton is in contradictory advantageous
conditions (Surface: rich Sunshine & Deep: rich Nutrients).

» Water movement (Mixing, Upwelling, Tide, Eddy, River Discharge,
etc.) must be need to solve this contradictory condition.

@ Too warmer surface condition, Too strong water stratification,
= Stop water mixing, Stop nutrient supply, Stop primary production
= Water level: rise, Flooding risk: higher (NE monsoon season)

€ Too much nutrient supply by river discharge from human effects
= Too heavy bloom, Red tide, Blue-Green Algae, etc. ....

19th of May 2026
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