EIRALENIEE SRS ST S
AL m~
Department of Oceanography
National Sun Yat-sen University

Master Thesis

%éﬁﬁﬁﬂﬁﬂﬁhﬁimﬁﬁ@ﬁiﬁﬁ
Passive Fluxes of Carbon, Nitrogen and Phosphorus in the

Northern South China Sea and Northwest Pacific

RN (E X OF
Zong-Ying Lin
R ERREL

Dr. Jia-Jang Hung

PR R 105 # 67

June 2016



RIP LAEARERMBIXELE
MR R
HRAMRTE (£ M015030014) Fritsh X

Jb i i B 3 K P o QAR B 1R 0 2R 3
Passive Fluxes of Carbon, Nitrogen and Phosphorus in the Northern South China
Sea and Northwest Pacific

REERE 1055686 ABAZARFEERTOR
HARLSaMmARE -

LA REERE !

ann san 220 P

P 3
£ g zam |V L&}

£ B mE¥ EJZ z%:@f

£ A BT N{f«,
£ 4
T Vi PN
s
e | % ﬁué, (%)




6/15/2016 BT P LA R 3R SO BB

BT P LA L SO AR LT

etd-0515116-104805
2016-06-15 11:00:06

Q452 4F RE 2B G 152

AL BTN S SRR N\ S
firZ 5w °
aoCEE ¢ JCREREEE AT R e (i e
RSB | SR B

1. ARABAN 0241 HOH 101 BAERESE SIS ORI T sl - YU B4 ol LT3R b 5 i
AR T REPARCFRR -

2. RFIERHS RS ARIR ] » RN E AR B T A o S R S S EaT R E e T HA|
BIRFARRBRIRE | (4BHLRETY SRS S — B — B 0 — BOR R SRS IR ) e s
am LA o
SABEERAERNRGR - 5528 TEMEF N | (JERREE « LM B R~ EEH) -

5 e (o M o G B M S AR B R WKL B A o A A o (VS A 53 42626 -
3. R E— AR ERARIEREIIEFEAK - MO ARIRME TR R E S 2% R

B - BRSO — A4S L EB S B AR E R R -

BTHE  HTERMERE L - AR U T AR - PRI - BERISEY o DAGKER - AR
Ar(b77 U am S S (SR TER » R/ABRf - IRREEETIPEFIE S LR - BE%E - T
WRFIE] -
O I7 B[/ B e i -
2 RRRIRE - B EEINSEELR /AR - MM A B Mt an) B A SEE LR s snr 2 Bk i /A B

8-
X ST RAMBEN | RAREI08406H15H » KNS EIF B &eE) REI108F06 515 -
SRASERSL ¢ HTERMEEIRE LA R - SO ST AR A PR - BRSO MARA R
SNSRI - BRI | PEEHbA SRR B SR RF I -
O EEILEI AR -
2 BRETRIF © AE AR S SEELS /A BabE
* YRR SRR ¢ RE1084506H15H -
PN © boRS
BBk M015030014

w28 ()

o
ERET - ‘fm (%)

e
wgmm _[C# b p[Sa

* IS BRI

o EAELHEIR - A RRIESURER T ENHL IS -

* i CEHFLEE - F%etd@mail.nsysu.edu twEi 53142452 - ERUK BT FIIEN FAE -
o PRAEETE BHFETRI (D o 3170 5 AR R0 A e 000 - & T B A 3R S — BFE -

http://etd.lib.nsysu.edu.tw/ET D - pdf/pdf/PdfU pload/authorizationPaper Generator.php



Rt
pipr EOLd B O FAFERHOLA DR ER|EET D
REFAEHE 3 he iy 012 B0 0 B2 dh= Wrogfla o4 R
RAREE -2 1ML  MF 2 X fof A XFRT FEF2 e g X0 R
EFF ko RE A dnhe { Hnh g cBBRRBHA R T X kL) h
KEORFLIRERT o

BHEALE HEEAFETHRES 0 B Aol iS4 49 B i

4\

Hoz2 5B adsHtanfll Batirrma s Todfod 54 A 7ot o
et R - dedjanl 2 EF 210X fcr A X ss  RE2E
PRI hS 3 R AR EA T dpanetd AR 0 R ARERE SR (T 0 BT 47
T RS RSP FLS nF s 3 FAF % BAEREEES > TS G RPEN
SR A RS T - BT .

CRE SRR S Salul SRR R LIRS S e R L A

2ERBATRE D RS AFERE F L AR R ET R ARD



B £
A E f@xﬁ%] (Passive transport) = # 4 §T;# (Biological pump) - 384 > 1 &

TSR P SRR R & T £ S g W T RME R e T B e

EEE A BRRLEG BTN SR R A2 PR Y A T LA A
FTg affidd s ids ds s TERE 'ﬁﬁﬂ TR o
MRk Fﬁﬁ&(m@] N ERAaAFAESFSE (100m)~E £ (100m)-~

PALEATEE S F A s TEYEF S (100m) femeh F 0 (150m) & w5
66.8+1.29 mgCm?d* - 64.3+1.47mgCm?d™ - 1554159 mg C m?d™ - 18.4~19.9
mgCm?dtz 932mgCm?d"; 4§ 84w % 128+038 mg N m?d?-
12.1#0.47 mgNm?d*-21.2¢1.68 mgN m?d™* - 3.05~3.52mgNm?d™* 2 15.9 mg
Nm2dh @ 4 g £ 4 % % 0.99£0.07 mgPm?d! -~ 0.93+0.04 mgPm?d* -
1.79+0.19 mgPm?2d™*+ 0.29~0.38 mgP m?d* 2 097 mgPm?d™ . # & /4 % %
7 a3 £ 1 * Vertical Generalized Production Model (VGPM) & ehi % % >
Aog R BB T 5 18317 mgCmidt aEAT ERPL T (FE P e

k) ﬂ%ﬁﬁé#&r’?”ﬁ%ﬁi@mﬁ] LR A F AT B 1 R Sk

(DIN)eniz & R A F L AP M o F] > 4 x@ﬁ%ﬁ?@:ﬁiﬁ’!? o A EI]EE
BREYABGTEE AHA A DRE
SRR

PEFEF PR AR AR FEFY Rp e 4o p 35 B il £

RO R R b B4 L EIR

w}t

3R A I T BT
S LI IR SR R AP I R .
66.5%-74.3%% 71.3%;# % ;% % fi § % 5 73.8£9.18%-76.620.58% % 75.1+2.02% ;
APRAE RS 621% 735%% 64.7% ; & A & TEF i % £ R ¥ 62.6% - 65.6%
2 B4.T% o ks @y a2 P JTIE Y PR R At B A ARG B b (9

iv



0.59~7.3%) i zt4 4= Fif ¥ & & eh— A o

Mats - Akd B~ AP F0F  RE B AL R~ A

A

%



Abstract

The passive flux, a part of biological pump,is sinking organic matters produced
by phytoplankton photosynthesis in the upper layer and escaped from regeneration in
the euphotic zone. In addition, the vertical flux of dissolved organic matter (DOM)
may be worth notingin the biological pump.

Passive fluxes of carbon (C), nitrogen (N) and phosphorus (P) in the Northern
South China Sea (NSCS) were respectively estimated to be 66.8+1.29 mg C m? d*?,
12.8+0.38 mg N m? d* and 0.99+0.07 mg P m? d* in the springseason, about
64.3+1.47 mg C m? d*, 12.1+0.47 mg N m™? d* and 0.93+0.04 mg P m? d* in the
summer season, about 155+15.9 mg C m? d?, 21.2+1.68 mg N m™? d* and 1.79+0.19
mg P m? d? in an internal-waves induced event. The fluxes were also found to be
18.4~19.9 mg C m? d*, 3.05~3.52 mg N m? d* and 0.29~0.38 mg P m? d* in the
spring season in the Northwest Pacific (NP), and about 93.2 mg C m?d*, 15.9 mg N
m? d™* and 0.97 mg P m? d* in a typhoon influenced event.Meanwhile, the organic
carbon flux derived from the Vertical Generalized Production Model (VGPM) was
183+17 mg C m™? d™ in a winter anticyclonic eddy in NSCS. Passive fluxes of CNP
were obviously enhanced by the special events (internal-waves and typhoons).Positive
correlations were significant between the chlorophyll inventory and DIN inventory,

and also significant between passive fluxes of CNP and DIN inventory in the euphotic
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zone. Thus, passive fluxes of CNP were apparentlydriven by primary production.

The diffusion flux of DOM increased generally with depth and was enhanced

obviously in the internal-waves condition.However, the DOM flux was not enhanced

in a typhoon event.

The proportions of CNP fluxes to the biological pump in NSCS are 66.5%,

74.3% and 71.3%, respectively, in regular spring, about 3.8+9.18%,

76.6+£0.58%and75.1+£2.02%, respectively, in regular summer, and about 62.1%, 73.5%

and 64.7%, respectively, in an internal-waves induced event, and about 62.6%, 65.6%

and 64.7%, respectively, in regular spring in the NP. The passive fluxaccounts for the

highest proportion of the biological pump.However, the proportion of DOM flux is

insignificant in the biological pump.

Key word: Passive transport; Biological pump; CNP; Diffusion flux; Northern

South China and Northwest Pacific
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Weight20kg

Bl 2.3~ FiFt i ek e SR -
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322 FF Ak BT AL o

Station Deployed depth Deployed mode Event
(m)

Al 50 ~ 100 ~ 150 Floating FRERE
B1 ¥ET %
6 50 ~ 100 ~ 150 Floating He b

8A" 50 ~ 100 ~ 150 Floating YRR R
6 50 ~ 150 ~ 300 Floating YREFE

SAl 50 ~ 100 ~ 150 Floating YREEE

SB1 ¥YiEg%

M-2 100 Mooring 9’4
C 50 ~ 100 ~ 150 Floating TRERE
D 100 Mooring ;8

AR B B G I A S

2.4 $& 54 47
241 BPAGT WAL R

MG ¢ a5 R i 3 e (Dissolved organic carbon,DOC)E_ {1 * B /g it ¥
it ;2 2 TOC analyzer(Shimadz, TOC-V CPH):p| & -

BE DOC pFérZ eniit H2LF £ B> PEFF T NEE R FMFFE
TRIFi €8 m-kik? o7 DOC o #7170 &Pl $h &2 7 § L -7 § -k 4k (blank
water)if Fix » PEE Y o R A F @ F T P i P4 = Ak i 2 14 (Benner and
Storm, 1993; Hung et al., 2000) » £ B 4% (T & 5 % Pl &K H -

R WA R R S e B AP (T P8 20ml @ pe it (pH<2)2 ok R o 1
423 HF R5 84 4(150ml/min) k £ “T,p FhORHEY o §F LRI pdL
Bk s F ki 31 680C R B E LY § LA S F R e d
otk REIE N AT f ek A5k 2 ik (non-dispersion IR)BI £ = F it pee b iE o £
o BRSO R & Bk Vs S 4 il PR E R EA

BIE P EZ FRBE R ) 2% - & £ s 178 KHP(potassium hydrogen

12



phthalate;Merck, GR &) %5 105°Cick 4 | FF2 {6 » B s v Kik¥Y > o =

& 5 1000ppm e AR o 2 (5 E I 30 K HRRAR IR R AR EIAE o

242 BARRF 2 RBET B 2R T
BiAKREA ¥ (Total dissolved nitrogen, TDN)#§ 2 72 K $k (51 § 5 %
Wy bz (s 0 L i~ F k1 pIKR £ RI(Sharp et al., 2004) o ATy ¢ ek
Shimadzu TOC-5000 &g $& ~ ¥&&fei4 4r ks i & Antek 7050 & =& @ Bl ik &k £
Rl AR EEE R (2008) 2 2 iE 2 A ATH B KRR o
& Bk r 35573 &0 2 ‘7R A A B P-T 300 B et (78
23T KiRpeE & 10,000 yM F ER EER R > 251 9 R4k §
gl o AR R AR 1251020130 UM F kR o BB fER
FTHF ZERIEBELRAEBT ERNOSNGY) » TV FRBELTF WF ik
B o
243 RBFEIRAZ iRk BRI BT
% % f% &% (Total dissolved phosphuros, TDP) &_ 4] * 33 % i
K>S,0g(potassium persulfate;Merck, GR &) &% BT » #okir® 5 ps it =
BT (POS)eha) 3 o B 5 4 B4R AF £+ p] RAARE AT e 2 (Murphy and

Riley., 1962) » r 4 sk sk & 2+ 4 £ 880 nm %kip| 2ok ¢ i ia 2Bk B 0 &

o

(8IS R R R RS R R R B ILBH(SRP) TR S eh L B AR IR 18

B

#5(DOP) ik B -

BN AR Y Y AR AR KRR & Bk 3G xR eng d

(e

At 250 N
FopgELT

&
4y

KoS:0s § (k7 84 cnle Pod ok ¥ g 4 § 1 336 § AT o) s
FALHOA E A F1A T F AR § T e ok o 50 Rk

ERRAL SRR AR KRBT ek o AR P o § A KS0p

~

Focd N T i e 40mg(r » 1998) - @ % Murphy and Riley rwiép4g &

13



FRPBRATSS 20 kY E s (H') SR fean (Mo) k& 50 S

N
[

(enk ¢ G RA B FBeg LY (H ) (Mo] - 4 & 60~80 2
F(Paietal, 1990) > & ME A B2 ¥ 1 F B ERP-> niEBPE BFERE
UREIPAF EP A 3k BreS Ko P %Y FIZ A KRS ¢ f
GreBRRDF A A D F A AR ELT § AR RN BROREY g
F kB a3 e o F]pt 4395 Murphy and Riley #r# feenk & Flfe > Z 2D 5 #
# 5" 9 [H): (Mo]) % 60~80(Ridal and Moore, 1992) -

Aok &7 TDP m/&%‘rﬂﬁﬁ'? - 25ml e R 2 o 50mI enpt Eg e > £
o 19§ (A KpSp0g o L #-FE ¥~ B RS F Y 0 RS 12kgem?
BRE120°C i 2 2. T A 2 o) BE o FHR SIS P2 (8 B RETB D s R B A ~
REAE v 5 1010038 Snph s ~ dnFaia M e 4 A L 2.38ml 0 R 245 R 303
ZofsEAer Iml endidfn @A FE 04 8EF 2 F RS> A RRR
A E 880nm Bl E o
244 SERET B §F A ¥

SA L B nA 45 i * Fisons NA-1500 #% ~ & ~ fi~ % A 45 & 0
d 4 1050 CenB i foit & > Bk & ch3 B L S fcg g Lo

R SER ~ F F L ERR S Nofe CO2ehg 48 0 £ 1% U0 § 1 (He)i & &

tiE 4 4 BotsdEd @ % i iRl ik (thermal conductivity detector)ir] £ ik & -
iRl B AT 0 & F g 3~bmg R Sk 47 £ ¢ ¢ RS by-pass B E
* o % %Rl % Npfr COp f BB e > £ 0 I ff b B o i (blank)
2 8RR 0 B i (TR &R

ARG AR F RS BRI L W AR S R ko 2 R R
FAFNY 2N e HCL B iRif &t o L BF R g ¥4 @ > 12 50C
Y24 ) AR A Y DHCL ook § 0 B (e e iR B £ o Rk R D
TEEYORES ST e
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245 SR AT B2 &7

SEA S B SRR R E R 5 d B R (B50C 0 6 hr) A it 2 f8 o B AR
v m e L ixdp Aspilaetal. (1976) F P& ke 2 > A kLR R £
880nM kB ToRHER P AR R ER o

SER A B AR R R (5 R S e F ¢ o 4 10ml AN eh
HCl 3 B~32&] » & #4k 5% * SHAKER # % 24 -] pF » £23 8 & {5 2 3000 &
oo 15 A B> Bt KRR R B 4~ 2.38m Fid4p L 4% £ 3R A e Iml i
w AR T REA R 2ZEEIRE S FRE IV LAEFRF B Ak
KR4 E 880nmM Bl o @ REAfL G Rk R T E_AAER AR R A A 8
BinL (E o
246 ¥%4% a2z pla

RehIHC g i AT @ F RS g F o 4o r 90% < fE 10mI
(Strickland and Parsons, 1972) > * 2 F B 2 F 20 ~ 482 {5 > 3~ 4 ik ® 4 & -
Bl pEs BN il AR R AMET Y IS L& R S RIS
24 ) pE o TR R B g g o 1 3000rpm ehiE R AL 15 4 4m 0 B R
ik 2~ F Sk &k (Turner Designs, model 10-AU)RIE = & = #r3x % 3ie £ 4% % a
#95(ORV-1307-2 12 2 ORV-0035 & # = T ¥t )d d o L2 427 % 3 74k
o
2.4.7VGPM (Vertically Generalized Production Model)

s 03 A4 Behrenfeld and Falkowski (1997) 7% ) chee B B - Ait 2 2
A4 N e TR P VGPM 4eieit B 374 & 4

NPe, =0.66125x PPox [PAR/(PAR+4.1)] x Zeyx Chlx Dir
P

St
hrS

P®ypt= (0.071T-3.2x10°T%+3.0x10°T%)/Chl+(1.0+0.17T-2.5x10°T>8.0x10°T%) » % &
FEATIN A IR R AT

15



NP : 2% 374 24 # A & (mgCm?d?)

PPopt © 5 % & B % & £ f5% > (mg C mg Chl™ hr?)
Tig kg Tk (C)

PAR: %% & 2 p £ (molquantam™d™)

Zoyt H XK FER (M)

Chl:igkk e TmELEE (Mgm?)

Dirr: B %Eﬁiﬁi (hr)
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FzR - Brais

31 k=iwin
311 REK LG LA

AETPHREENERG E - FRLZEE (0) ERFIOM 2 FE
08CH > ZFRT LR EKRFR (000-0=0.8T ; (1 > 2005)) - % & f ez & R
A R-FRZEBER (Par) 2 2 k2 FXRA1%F > ZFA T EREIFR
(Par / Par :x 100% = 1%) -
3.1.2 OR1-1039 k= &/n

P AR A PR L 20183 & 6 7 0 EH L E o Bl 3.1 A eh
BEE B BN T B BBk S A6 7 8EL(AL =) 6 ¢ 10
5L(BL &) -

#_ CCAR (Colorado Center for Astrodynamics Research)#7 ™ §* 0/ 4 & § &
Bl (F132) # g3l AL-BlAzhinjs &6 g R XL RAEFYhEA) - F EE
wAlL~Bl A el 35 o AE_5 &Eiﬁé‘hfqn tomd CTD ehEflyg »
Baom (B 3.3) ) Al shermR & B dpdit Bl xp R S0 7 P &g > & 8.7 e &
RFRARZ T A 3 > AW E 20284027 228 > F kR EANE T2 {86

SRR ST i SR ST R S SRS o T A
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2n In Taiwan
22°N
21°N
20°'N
116°E 117°E 118°E 119°E 120°E 121°E

B 3.1 ~ OR1-1039 47k 2k = 4%t B °
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Realtime Mesoscale Altimetry — 06/08/2013

116° 17 118° 119° 120° 121°
23' 23
22 22
21" 21"
R o V]
20° ¢ == - \ 20
| i
NG \‘\ '
\ i
=
CCAR . P
i) ity : B 2 B i
116° "7 18’ 119’ 120° 121°
cm
80 -24 18 12 -6 0 6 12 18 24 30
Realtime Mesoscale Altimetry — 06/10/2013
116" 17 118" 119° 120 1217

22 o5
21 -
20° -
19 He— , H 19
116 "7 118 119 120 121°
| — ]
0 24 -18 -12 -6 0 6 12 18 24 30

Bl32-1 Wz Al=34 6 3 ARl > TR S Bl=ta 46 5 AW -
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Depth (m)

200 4

Fluorescence (ugl)

100

1000 4

2000

¢ Temperture
+  Salinity
@ Fluorescence
13 20 25 30
Temperture(°C)

Depth (m)

Fluorescence (ugl)

0.0 0.1 02 03 04
L L L L )
344 346 343
L L
®
P
300 %
1000 -
1500 4
¢ Temperture
e Salinity
@  Fluorescence
2000 T T T T T
0 5 10 15 20 25 30
Temperture(°C)

B33 ALz (LK) fr Bl (L F) BA ~ BA oS L EERR PP F -
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3.1.3 OR1-1059 -k < &%
P B R PER S 2013 & 12 0 5 EE 4 & o B 3.4 §A Sk en
R C1~Co RlzbE 5 7 Hotifm Rl BERIS » e B ciz
ERAFECABAABLPBIE 2EFF X GEFE FREFE L pc FiEA
F BI(B 3.5)7 P deng 3] A BARIHA T 6 hR AP HRE > ¥ Y
- BOLiE 0 A BARIEERI S G P EGR T G F R R o UL SR ah £ o6 f
E-BMEfrESEHFELET LFR (F 3.6) APRlbHFFEERF A-RaE R -
BRFPESZFREAFTRL A §RF L FHRE I8 F2 b Pl B4
NI B e d > d il T S B R S R AR o g L F e R
MO(B37) e B R e CARI=auR & RIFRP B 7o 420 FY
B FPE_CARlbe d - ERIAR . AL e w Rl 5 B (R 3.8) £ 8A
e BAzhenB B BAEfo¥ L ENEERA VB (B 3.9) ¢ ¥ P AR 8A B

SF AL P 0 R B A kKRR £

U

VIR LK SRR S FUE S 9 5 160

Ne i d BARIERI AL £ HEESRE REKERY S 85 2t Fpp
,k.ﬂru/\ 7.7" /4}?\ X/]Ig]'
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23°'N

22°N

21°N

20°N

RI-1059(12/17-21/2013) Taiwan

116°E 117°E 118°E 119°E 120°E 121°E

B 3.4 ~ OR1-1059 %7k =k = 4% R 8] °
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Realtime Mesoscale Altimetry — 12/06/2013

116° 17 118" 119" 120° 121°

23 23

22 22
o 1

21" [ 21

20° - \ A 20
i " 'Q« A l ‘
Lo ~
CCAR
i P mh i
116" 17 118" 119° 120 1217
cm
-30 -24 -18 -12 -6 0 6 12 18 24 30
Realtime Mesoscale Altimetry — 12/08/2013
116" M7 118° 119° 120° 1217
23" 23
22" 22
21’ 21"
20° 20
19° H 19
116 17z 118’ 119 120 121"
]
-30 -24 -18 -12 -6 0 6 12 18 24 30

B35 -t R =8A AL 3RR > "H<Blztiada gRARF
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Temperature ( C )

St. C5

27 - 1.4
St. 8A St. 8A ~ St. B4 St. B4
S = =
- 1.2
- 1.0
- 0.8
- 0.6
- 0.4
0.2
23 - - - ' . . ' . 33,2 - 0.0
) ) - ) - ) ) - )
= = = = = = = = =
) < o =) o o - - o e Temperture
< < = = o & = = S | Salinity
8 B 8 Q 8 2 8 S 8 Fluorescence
v w \O \O = =~ o0 o0 =))
Pa s Ty T — T e Ty Ty T
(@) (@) o (@ (@ (@) o o ol
p— — —_— — o y— — o —

Bl 3.6 ~ OR1-1059 #e=t C5plsbinfi i BAPRIx2 A4 BER - BAFESZFLE (B XA THB) -
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Temperature
St.C1 St. C2 St. C3 St. C4 St. C5

9]

Salinity
St: 61 St.C2 St.C3 St. C4 St:C5
204
404

122 123 1724 125 126 127 128

] 3.7-OR1-1059 %=t = A P& (Blxt C1~C5) 0~200 = = 2 JF R fr@ & 2|5 B -
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Temperature
St. S5 St. S6 St. 87 St. 8A St. C4

AR (m)

Salinity
St. S5 St. S6 St. §7 St. 8A St. C4
T T 7
£ 4 3

AR (m)

123 124

B 3.8~OR1-1059 =t & & P& (Pl S5~C4) 0~200 =~ = 2 F R frB R 2w B -
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Depth (m)

Fluorescence (ugl)

0.0 0.1 02 03 04
e
=
=]
o
=
500 § 3 5
1]
'
1000
e Temperture
e Salinity
©  Fluorescence
1300 . ' ' ' '
0 5 10 13 20 2 ¥
Tanpen'ure(oc)

W 3.9-8A = (:F) i~ B4
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Fluorescence (ugl)

1000

¢ Temperture
*  Salinity
@  Fluorescence
5 10 15 20 23
Temperture(°C)

b (LW) BA -~ BRAE LEERR DR R -



3.14 OR1-1074 -k = %%

KT R PR A 2014 & 15 7 o] 3.10 A_A =t det e g 2 ¢ SAL
o SBL sk S 4 e B Benfiwelh o § B 4t Fhik B 3 4 0L F ik
FAREE S AP A gzw fré £ 4] * APDRC (Asia-Pacific

Data-Research Center) !+ %P~{8% % 5 B R B > FRIENF 7 i DRl o J

Rl

FERIRI(R 3.1L) k5 > A FERI SAL =R B Bl i ¢ o HIT 0 BZE TR B AL
A2 ESE R BT iR & 2K CTD éhF# k5 > SAL - SBL g

B LETHAFRG(W312) > T F LA A S92 2 T4 > REK

(=)

PIE_29 = = fr 15 o> = -l ‘};i’ﬁ = 'Jiﬁ‘}ﬁ%ég‘iﬁﬂﬁﬂ‘i o w A B % {8 18_CCAR
BT R TR RS R ATLRI ORI 4T (R 3.13) 0 F i E ki el
L= v); ;/_;-;Ilgﬁvﬁ,ﬁ@( ) gf;gﬁ;&.% g4 /fgi\iiﬂg N P e L SRR

ERRAE N I
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23°'N

22°N

21°N

20°N

18°N

R1-1074(05/17-21/2014) Taiwan

116°E 117°E 118°E 119°E 120°E 121°E

LATITUCE

B] 3.10 ~ OR1-1074 %=t =k = %t ] ©
LAS 7.+ /Ferret 6.5  NOAA/PMEL

TIME : 17-MAY—-2014 00:00
" DATA SET: HYCOM, + NCQDA Global 1/
12 Degree Analysiz (20) August 21, 2013 (day 233) to present

22.5°N
21.5°N
20.5°N
H H
19.6%N —fmmm-m - mfmmmemm o don
11B.0°E 117.0% 118.0° 119.0% 120.0°€

LONGITUDE

sea surface elevation (m)

B 3.11 ~ OR1-1074 #xxfnizm B2 44 % B R B °




Realtime Mesoscale Altimetry — 05/18/2014
116° 117 118" 119° 120° 121°

22°

21"

20

20°

19° ‘= H 19
116 17 118 119° 120 121°
| — R
-30 -24 -18 -12 -6 0 6 12 18 24 30
Realtime Mesoscale Altimetry — 05/19/2014
116" 17 118" 119° 120° 121°
23 — 23

22" e 22

21" 21
:
20° = = =t 20
CCAR

o ([ SRR -

116° 17 118" 119° 120° 121°
[ eeee— I

-30 -24 -18 -12 -6 0 6 12 18 24 30

B 312 -+ Bls SALlza4 G 3 AW~ "W = SBlztiad o 3 R H -
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Depth (m)

Fluorescence (ugl)

1000 ~

¢ Temperture
*  Salinity

©  Fluorescence

5 10 15 20

Temperture(°C)

F1313~SAL: (=) f= SBL=: (W) EA ~ RAf-F L ETFA DR F

(=
n

Depth (m)
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3.1.50R1-1082 4%k -k @ $£;%

PR BT L 2014 2 70 > EEFENT E o B 3.14 F_k = sk g
g B A CHmRRF ek E a T i) g D R L5 by
FESV i e & B o _APDRC /% % & B B ERI Bl i P &g+ 2 (R 3.15) » &
Ko fenhds = 5 B2 s i % 0 C b RIS i i P o enipif o 2 40 d
CTD shFAH(B 3.16)7 Mg 3| iR & K ixF P AETHRE L EXF 5L EY 5
WAL AR R A R e kK iR AR A W E 18 22 e 67 2t o ¥ b B
CCAR ##T fLenfprh T2 (] 3.17)8 % 8 o R AFER ki) § L2t > il JF
HP a2 Hh Ft CxE ) 2FARELOTEL TR D shinfifhiz
BAAEP Y - B A RS LG SRR PR LT - L&

o M-2 2 - A3t

RI-1082(07/11-17/2014) Taiwan

22°N

21°N

20°N

19°N
116°E 117°E 118°E 119°E 120°E 121°E

fB] 3.14 ~ OR1-1082 #7e=k =k i R [B] ©
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LAS 7.+ /Ferret 6.5 NOAA/PMEL

TIME : 12-JUL-2014 00:00

DATA SET: HYCOM + NOODA Global 1/
12 Degree Analysis (20) August 21, 2013 (day 233) to present

22.5°N

21.5°N

LATITUDE

20.5°N

19.5°N

11B.0°E 17.0°€ 118.0°€ 119.0°€ 120.0°E
LONGITUDE

sea surface elevation (m)
B 3.15 ~ OR1-1082 &=t sxmfzm E{H 2 3 & & B B B °

Fluorescence (pugl)

ity ol 02 03 o4 05

S alinity

338 M0 342 344 346 348
1 1 1 1

100 ,..-l"’

Depth (n)
g

@
300 1
w  Tempertwe
*  Salinify
o Fluorescence
400 T T T T T
5 10 15 20 25 30

Temperture{"C)

Fl3.16~C il B ~ BAfod % @ TR % 1 B -
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Realtime Mesoscale Altimetry — 07/12/2014

116" 17 118° 119° 120° 121°
23 23
2 i 22

:/
21 ‘ > 21
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1Y 2
20" 20
!
CCAR
19" H— 19
116 17 118° 119" 120° 121"
| — R
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Realtime Mesoscale Altimetry — 07/14/2014
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| — ]

-30 -24 -18 -12 -6 0 6 12 18 24 30

317~ Hs CHA4a 3 AR "H-DxA4o 3 AH-
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3.1.60R3-1773 45k -k < &%

AT R PR PE R 42014 & 6 0 > FE AR F o B 3.18 E_k = bk dhfk
WEE > A M-2 plabfem bt D Bldb- o BRI GRSV ERREE - &
FARH R > M2 sbat L s SR R (R 3.19) 0 fe e D sb— Y G Pk
B R TP R R e B A P AR E R AR w8 B8 B R A0 B
SRR A E R R T PR ATA L R TR g MOk B BHEA 4

ok Sl 5 dedp 1 AR ENR & X FATITY > A BB EY Gl #H A A4 o KR
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23'N - | | 1 ] | \
R3-1773(06/17-21/2014) Taiwan

22°N

21°N

20°'N

19°N
116°E 117°E 118°E 119°E 120°E 121°E
B] 3.18 ~ OR3-1773 &=t =k >+ k@] °
Realtime Mesoscale Altimetry — 06/18/2014
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B 319 -M-23 46 § RE -
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3.1.7 OR5-1307-2 #ek 7k < $%%
WA R A 2013 Een7 0 > EEE T o B 3.21 A = sk
SFRIREE 0 L F A 235 RARF] T - ERIAR o H Y ARIEE 6 Wk i e B

.

o J_CTD e 41 % 5 (W 3.22) » iflek 6 NP AR B4 9 A 150 2 ¢ 24

W

AR LR A 60 2 Bk AR AE D] 150 2 ¢ - jE R 3.23 it 7
Tl o bk 2 w0 FRIB R SR AT G SR R 0 B AGE B2 B (W) 3.24)
FRARE 67 A kR AT REKAR G AR 5 AR 6072 F K

Toh o F)pt MRk 6 F £ FIFRFIB R B o

24°N

23N —".. {«j g s jNﬁ\\ ;ﬁqﬁvﬁfw ) ﬁf” S g\f =
4 > (tWest Pacific”” .~ 1

o)
4
A |

120'E  121°E  122°E  123°E  124°'E  125'E 126'E 127°E 128°E

4
I LY
) {:' > ' o J’n_:’? -
22°'N m':\ &Q}{{ ffﬂ"-l-i 8}“{\‘% FJ‘ JoPe Ny 9N

] 3.21 ~ OR5-1307-2 4=t =k ik #k Bl o
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3.1.8 OR5-0035 ##=x -k = %%

A R LA 2014 & 3-40 2B EE NS E o B 325 LA
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32F B~ § - B
231 :5M e A F A L PATR G LT ERLECIVAELTE

i

hid

b7 FRRE TR Bod $al F LR o pkh B & Lk p g kR
£ EIEH TR D G P T RYPE BRZ e TR E o s A YR
FEMTRA R F A F Bkl £ (100m) % A u] G 2212288 Mg
m?d’-66.8£1.29 mgC m*d*+12.8£0.38 mg N m?d* 4~ 0.99£0.07 mg P m?d™ ;

"R AT EL IR ORLE 3 B F By i 2 (100m) A ]G
218+25.0 mgm? d™ ~ 64.3+1.47 mg C m?*d™* ~ 12.1£0.47 mg N m™? d™* 4- 0.93+0.04

mgPm?dte B % EF A aB At LAERE LHUBT R PEDLE

Ao kORI T ARl £~ A F s BRehl 1 £ Rl M 5 334£33.0

mgm?d*+155+15.9 mg C m?d*+21.2+1.68 mgN m?d* 4 1.790.19 mg P m?d*

vﬂb

BALHEPHFEFINHFEFEIIL T oa e bht Togifins 551G

Rt

¥ o 4k T4 A w4 pr o F]pt 41 % Behrenfeld and Falkowski (1997) © # !

@

7 VGPM #05% 4 8A 112 B4 RIsbpadT2 A4 chip B 0 27 51 8A b X
K ¢ “7ip| 1 2. Chl-a 350k & 0.283~0.302ug ™ % & 3 » Al % % 183£16.9mg C
m?dt > B3 22K % T A BA BIHEATRITATA 4 190mgCmPdt 2 %
TR £ E B P sk BA BT E k% AL 166 mgCmZdt
2 RPN 2

pEd B3.28 77 @5 1% VGPM & B %% #474 B¢ 50m fr 100m o

FHREE Y EREFOL M (p<0.001)r ¥HEP VGPM ¥ * 3t i & 8A 2

B H K hs sl Rt R R B E 4 320 Liu et al
(2002) 1 43 i 5 & B @ ja kiR 125 m e i3 24 0 4 204420 mg C
m2d™:Chen(2005)17 °N Fr =% 32 % % k3t B 574 24 > EH 430 62300

mgCm?d?! 5] # = 7260 mg Cm?d™* 2 & ; Chou et al. (2006)p| €41 * & $5# e
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fod T el G a2 420348 mg C 2d? #1804mgCm?d?te

bRl 2 g i N T AT B R e 2 F
kig 7 £ 1t > 4o Weietal. (2011) F1* 2*Th~?Po 2 2°Pb i % sF4$ Hea crg

HAE o RJEE A A PR R - A5 40 115 mgCm*dT ) 252mg C
m2d* -86.4mgCm?d* ¥ 256 mgCm?d* 2 21.6 mgC m?d* 5] 244 mg C m?
datl - s & A ’\?K”ﬁ PniBER o En BEN R EE > T ERE

itk EL 545 £

=

g Ak ﬁﬁﬁygﬁﬁﬁiﬁ’%ﬁi§\$%&‘§‘mﬁﬁ&ﬁ

[

(100m) A %] £_262~271mgm?>d*>18.4~19.9mgC m?d*+3.05~3.52mg N m?d*
4 0.29~0.38 mg P m™? d™> # i<+ Hung and Gong (2007) & 2. i ji 4 7 18 5| e %
27.9+0.9 mg C m? d' = 2 Rodier and Borgne (1997) & ¥ & * T ¥ éh &
50.4+12.0mgC m?d* + 8.8022.90 mg N m? d' 4= 1.10£0.50 mg P m? d* - @ % &

e h B2 T o spkad B} WAt F gkonds i £ (150m) B4 w] €212 mg

=

#d*~93.2mgCm?d*~15.8mgNm?d" =097 mgPm*d™ > p EEIEF 4K

(rr’

GEFI SR NMEATESETLFL S -
d 01329 fo 330 7 AR R Bfef A~ F o BEend RINENEY
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WEFFHERALIgRIERF2AEFPRNLE A 2t T4 VGPM R
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Chang et al., 2008; Lin et al., 2003; Shang et al., 2008; Walker et al., 2005; Zheng and
Tang, 2007) Bk SiBPF§ A FACREABEFR THE O LI BELEYER
BB EREEES DT E a2 LS FRAGRE PP T F kA
P AR ES A OB SRR RS AVES S0 pRORNLE
Haiw B2 5 o B33L e 33287 0 FH AR P § gl E
FOAF L AP (p<O.01) o o R T AET 0§ AR § BB I B AL T
FEEL R A RS P EL RS R Y Y BB Tt B2 BRI
PEkE Y FROINFAfCESEHA AP ML F R B F DD A M

(p<0.01) -
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231 e a5 E L F P ATE A TERERCFALTS A RIFRAPF R B B F B E o

BREEE -k 7= (m) Mass flux POC flux PONflux POPflux
(mgm?d? (mg C m?d™ (mg Nm?d? (mgPm?d?
= IE T O T 50 270£22.3 101+£10.7 20.5+2.61 1.71+0.16
(ORI-1074) 100 221+28.8 66.8+1.29 12.8+0.38 0.99+0.07
150 99.1+14.1 21.6+2.06 3.31+0.52 0.24+0.04
At T E 50 286+8.20 104+13.4 21.5+2.01 1.71+0.16
(ORI-1039 ,0RI-1082) 100 218+25.0 64.3£1.47 12.1+£0.47 0.93+£0.04
150 89.4+4.01 19.6+£6.06 2.85+£0.82 0.21£0.06
e BRSNS
(ORI-1082 ,ORII1I-1773) 100 334+33.0 156+£15.9 21.2+1.68 1.79+0.19
Aomist TR - - -
(ORI-1059) 100 183£16.9
AeAt LR - - -
(ORI-1059) 100 166
At s TR h AR 50 925+0.00 280£0.00 55.9+0.00 5.19+0.00
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(ORV-1307-2) 100 551+0.00 178+0.00 32.2+0.00 2.78+0.00
150 212+0.00 93.2+0.00 15.8+0.00 0.97+0.00

e TENEES 50 271+0.00 19.9+0.00 3.52+0.00 0.38+0.00
(ORV-0035) 150 262+0.00 18.4+0.00 3.05+0.00 0.29+0.00

300 153+0.00 14.3+0.00 2.17+0.00 0.16+0.00
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232 AEFONAG AT BRTEEEET AR 2 o

IPE: POC flux *F 2 1,%
(mg C m?d™
EE LR 20.4~42.0 Liu et al. (2002)
BN =g %2 30.0~260 Chen (2005)
AP T 7 34.8~80.4 Chou et al. (2006)
23%4Th 115~252
210pq 86.4~256
210p), 21 6~244 Wei et al. (2011)
REE NI | EL R 118~209
EiEN Al B 63.4~166.0
This study
144~167"

*

~.

La AR R TP

48



400 ~
* 50m,1=0.9744. p <0.001 -

o 100m, r=0.918%, p<0.001 o
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3WEIRA S § BT R
BEY A ARy Y - EXDIAfRIEF s a (£ 3.3
ol 333)F UF M~ F e BaE v I FFR G en R 7
TOULN G AR RO R R VR B AR A fRh A § X bR R B Ak
AR G R kW BokiE S0 2 & fr 100 2 ¢ s CIN B E_ ARt Ak A
% F pF e W H_5734£0.12 4= 6.10£0.06 > ¥ & & % B ¥_5.65+0.20 v 6.22+0.15 > ¥
i Pytoplankton %z Redfield Ratio (6.6) B » &ip|E_F1 5 X lig5d b 2l
BEE A R e RIF 150 o = pF CIN B en B R A F G 0 A IFER
PR R TR A FRIEY oA 213 pUa(2010) s s PE R R 7R 5k (SEATS) 1
Bz E%ApiTema s TERTEIL CN Eehgtph s bR 0 i
B2 om e Vb RGRITAR TR ART 2E 0 7.1 ¥ &2 Rodier and Borgne(1997) % ¢
Lo F LK R RS % 5 CIN=6.78 4piT o

a

AEE P AR R F AR FE L 2 100m T 355 CoggNorPr 0 &
Redfield Ratio 7 CisNigP1 7 48 % chL B > 13354 = %‘?Aﬁ 3R ¥ » Rodier and
Borgne(1997) & ® £ = T X % 5 CioNigPi 2 Benitez-Nelson at al.(2007) &+
T L2y gk i CigNpPy o J801 F 2% & CP o NiP B enii i vt 1 dp i
3 CIN chi v cnB LB R 4 o B 30 2 4l § F1 5 A8 chim fod 4o it
FiEr 2205 F RUP SO RICF N R R BRP K T

& C:P & NP & f vt ensg it vt C:N i + (Sterner and Elser, 2002) -
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£33 435 FREE LE PRTL FTAATERTEFEEE 0 AT FIERAMCN NP fo CP eni ot o

P REEE ki (m) A #ic C:N N:P C:P
= TPE e 1 3 50 2 5.73£0.12 26.5£0.82 152+1.57
(ORI-1074) 100 2 6.10+0.06 28.4+£1.04 174+8.15
150 2 7.64+0.47 30.4£0.07 232+13.6
=T O 3 50 3 5.65+0.20 27.8£0.95 157+8.44
(ORI-1039 ,0RI-1082) 100 3 6.22+0.15 28.7£1.15 179+4.95
150 3 8.00£0.15 30.4+£1.89 243+£15.3
Am AP 100 2 8.56+0.20 26.2+0.76 224+1.36

(ORI-1082 ,ORIII-1773)

oAt TR R A 50 1 5.85+0.00 23.8+£0.00 139+0.00
(ORV-1307-2) 100 1 6.43+£0.00 25.7£0.00 165+0.00
150 1 6.87+0.00 36.1+0.00 248+0.00
TASTENELE S 50 1 6.59+0.00 20.3+£0.00 134+0.00
(ORV-0035) 150 1 7.04+0.00 23.0£0.00 162+0.00
300 1 7.68+0.00 30.7+£0.00 235+0.00
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34337 WML E
B A R 7R %?J(Passive transport) ~ 2 # i@ ﬁ%](Active
transport) €273 f2 ik 5 ¥4 F e T JFAE Hin IQ%](#%%:UE B)o AT Y R fE

i § #R(DOC){ri% 3 1§ # § (DON)ehiicd £ » 45 241" - BL 3 i

>
=it
H

#-;% (Fick's First Law) % i& {73+ &

F = - KzxdC/dZ = -[exRf/IN(p) x(1-R)] x[( Ci- Cy,) /(Z2- Z1)]

N(p)=(-9/p) x(dp/dZ)
oo Lo S lehE &AW G

F : flux (mmolm™s™)

Kz :vertical turbulent coefficient (ms™)

¢ :dissipation rate (10® (m%®)) (Copin—Montégut and Avril, 1993)

g :gravity acceleration (9.81 (ms™))

p: density (kgm™®)

Rf : Richardson number (0.2)(Copin—Monteégut and Avril, 1993)

P H e S 4od 34 0B 3.34 #77 » < k1 DOC - DON szl {%_%’K{
SEEL
Wodeo fe g £ PP R FEPE P)E P AT F DON {o DOC hypicid £ 5 @ 2

}

LEFFREAH e R A WA B RFE O W EFEOU T AT R TAL

a4

FAL(2004) At m AT T SR RIE R FRFRFE 100 2% 2 150 2 R B oen
DOC 4+ DON #f4cid & A | £_24.1+19.8 mg C m?d™ - 17.6£6.58 mg C m? d™* 4
0.43+0.06 mg N m2d*-0.67+0.27 mgN m?d™; #« % p| ¥ 9.86+5.19 mg C m?d*

12.3+10.8 mg C m? d* 4 1.33+0.75 mg N m™* d™ + 1.33+1.16 mg N m™*d™ » 415 »

AEF R A E A TES G AR PREL T FA KT F AR

DOC {v DON #fzid £ hm % » 2 F] 7T g i<k & DOC 2 DON w» * @%]"Lr

pa
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3
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5
ga
m@
S5
=it
(&\
=
|
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sk SRR AR ROy A#H L A4 FP AR igEd S
st Pk ? ¢ DOC {- DON ik R >y § #3% DOC - DON #icid £
B4 o @ g R E A K W EERE 0 47 4130 DOC fr DON & & @ #5 > d 44
TEFETER TN G A DA KR LT Jud AL T EP &> 7] DOC 4 DON

B EenBE 50 A 2 TERFAaB oV ARh DR B2L TRARER

<
Y
g
T
3;
e
¥
[

4 5% DOC {v DON ek & 3 4v > (e £ fe PFECh + € F &
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AR
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gl
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o
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B HART A M o ¥ - 36 Rk R DOC 2 DON

ot @ BT A TE AR P P2 T 52 I DOC f- DON i
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234 F3AFHEE - LE P RAFE TN TERTEOTESFE 0 &7 kAP DOC 4o DON sffscid £ -

FEREEE k& (m) A~ #c DOC flux DONflux
(mg C m?d™ (mg Nm?d?)

ras¥ s 50 2 0.71£0.68 0.08+0.06

(ORI-1074) 100 2 1.13+£0.03 0.22+0.07

150 2 1.71+0.01 0.35+0.02

AaasyEEE 50 3 0.78+£0.52 0.06£0.06

(ORI-1039 ,0RI-1082) 100 3 1.10£0.13 0.09£0.06

150 3 1.29+0.15 0.10+0.08

A w s 100 2 1.57+£1.07 0.36+0.25
(ORI-1082 ,ORIII-1773)

7oAt s TR 50 1 0.49+0.00 0.13+0.00

(ORV-1307-2) 100 1 0.79£0.00 0.08+£0.00

150 1 1.03+0.00 0.13+0.00

AT EFEEFE 50 1 1.44+0.00 0.15+0.00

(ORV-0035) 150 1 2.24+0.00 0.19+£0.00

300 1 1.14+0.00 0.21+0.00
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%35 M AVREF RE PAFEfIASTENLLEE LIRS f@%?]“fri%ﬁ’?r’ﬁé”ﬁ W JFAOT A P JF v b o
PEREEE Total flux(mg m?d?)* Passive flux(%)” Diffusion(%)*
C N P C N P C N
reaF TR 100 17.2 1.39 66.5 74.3 713 1.12 1.26
rEAFREES 87.5+£9.74 18.1+4.09 1.58+0.47 73.849.18 76.6+0.58 75.1+2.02 1.30+0.01 0.59+0.30
A= TR N & 250 28.8 2.77 62.1 73.5 64.7 0.63 1.25
FATTEYRS 294 4.65 0.45 62.6 65.6 64.7 7.13 4.02

*Total flux=Passive flux + Active flux(3 18 i #c4%) + Diffusion flux
“Passive flux(%) = Passive flux / Total flux

* Diffusion flux(%) = Diffusion flux / Total flux
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W F for By b $6 ¥ w5 4R %4 @ Redfield Ratio 7 CigNigPy F 2
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A Rk F o
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Asia-Pacific Data-Research Center - APDRC

http://apdrc.soest.hawaii.edu/data/data.php

Colorado Center for Astrodynamics Research » CCAR

http://eddy.colorado.edu/ccar/ssh/nrt_global_grid_viewer
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