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Internal solitary wave and the
nutrient transport in Dongsha Atoll
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Motives

e The cold bottom water moved up to the
shelf helps decrease the water
temperature, an important mechanism that
prevents bleaching of coral reefs

* The bottom cold water has high
concentrations of dissolved nutrients and
contributes significantly to the isolated
ecosystem nearshore
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319 minute 419 minute

VWS merges Into a
longer wave. The internal boluses are formed
after the wave breaks The simulation
Includes the breaking of the rear part of the
longer wave, the violent tidal bore that runs
up the slope, and the surge of cold deep
water o the shallow waters.
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Effect of Internal Tide:

Internal Tides also contribute to the
Cooling?
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Nonlinear steepening makes
dispersion stronger and balance
the nonlinearity

Internal tide turns into
ISWs
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.LSatisfactory Surface Elevation
at Batan Island Is simulated

May 2005 Batan tide

predicted by POM
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Luzon Strait is properly simulated

E20 rHN120 30" layero=
T

T T
PO model
cr1 0SS5 data

velociymises)

L L L L
1= 16 20 11-00:00

P model
cr10S5sS data

A

veochiméee)

' ' ' ' '
L Ao -~ e Ao

E20 N120 20" layver10
T T T

T T
PO model
cr1055 data

5 = \ /’<
: ~X :
5

L L L L I L L L L
A= 16 20 10-00:00 “1 = 12 16 20 11-00:00
samples (dt=4hr)




E dUdrsch-logy

Mgmmulated temperature at FR1 (depth 140m)

May 2005 FR1(121.258°E 21°N) h=140m
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ulated temperature at OR3 (depth 180m)

May 2005 OR3(120.5°E 20°N) h=180m
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Latitude

OR3 to Batan

=150 2 + 65 ?
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Wave velocity 2.94m/s

Time=163477/2.94 =15 h
25 min

L0 ISWS were observed by
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- . at AM 06:00~08:00
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«m on 5/08/2005

at PM 03:00~05:00

1000

1-1000

Longitude

18 e -
118 1185 19 1195 120 1205 121 1215 12 125 123

-5000
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Test of Different Stratification
INn the Luzon Strait
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Internal boluses (elevated internal wave)
formed after the ISW breaks contribute
significantly to the cooling. This motivates a
detailed investigation on the structure of
boluses

Internal solitary waves (ISWs) ride
on Internal tide
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Summary

 Internal solitary waves ride on Internal tide
 Internal solitary waves can form boluses

e |Internal tides and boluses contribute to the
cooling




/i@ Initial Nutrient Concentration:

=== 5licon Dioxide, Soluble Reactive
Phosphate, NO2 (Nitrite) +NO3(Nitrate)

e 1. assumed zero nutrient
everywhere except for the nutrient
pumped up by ISW near Dongsha

o 2.taken from the monthly average
value in National Oceanographic
Data Center (NODC), NOAA
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The northern South China Sea Is
nitrogen-insufficient
Nitrogen Is the control factor for
the ecosystem

Initial nutrient concentration Is
assumed zero everywhere except
for the nutrient pumped up by ISW

near Dongsha
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e Besides the nutrient pumped up by ISW,
more nutrient iIs moved upward by internal
tide and spread by tidal current

e If the time needed for the phytoplankton to
grow Is known, we can choose a day and
add the nutrient once. The bloom
observed by the satellite is then compared
with the nutrient distribution.

 If we add the nutrient everyday, a nitrogen
cycling model Is needed
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Bloom observed near Dongsha is
the due to the nutrient pumped
up by ISW?






ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

observed by satellite in Dongsha
SeaWiFS Chl (/\

22N (a)
20N

18N




MM%

£LS%1n winter, high chlorophyll a is not

observed in Dongsha

CZCS (-+—A)

22N

20N

18N

16N

14N

12N




latitude "N

21.5 0
Prof. Chen Lee
~500
W1
g1 IW3 S2

21 1-1000
1-1500

20.5 ~100

-200

1-300

1-400

latitude °N

1-500

—600

20
116

—700

20.5 —800
116.6 116.7 116.8 116.2 117 1171 1172 1173 m

loni o
longitude "E



dn|||hl|nj

Vertical column indicates
sampling time



Before upwelling

-

‘ -
Beginning upwelling




=~ and Under: gy b
i TR i P PR T

 The monthly average value of
National Oceanographic Data
Center (NODC), NOAA, Is used
as the Initial state
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Summary

* Field measurement of nutrient is easily affected
by internal tide and ISW

* The nutrient near Dongsha can be attributed to
both ISW and internal tide

 Bloom observed near Dongsha is due to the
nutrient pumped up by ISW?

 Besides tide, more environmental factors should
be added in the hydrodynamic model (POM)

* More biogeochemical studies are required
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Thank you
for your
attention



Seasonal change alters the ISW amplitude and the
Nutrient pumping
(Provided by Prof.YH Wang)
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