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ABSTRACT

In the northwestern subtropical Pacific Ocean (NWSTP), the region of the
Subtropical Countercurrent (STCC) is known for its abundant mesoscale eddies, which
are primarily caused by baroclinic instability. In addition, the NWSTP serves as a hotspot
for typhoon formation. Both the mesoscale eddies and typhoons play a crucial role in the
physical and biogeochemical processes of the upper ocean. During the summer of 2018
to 2020, we deployed two metocean moored buoys, NTU1 and NTU2, in the NWSTP.
These buoys observed one cyclonic eddy (CE), one anti-cyclonic eddy (ACE) and several
typhoons passing by, which resulted in significant change of the hydrographic profile.
The data buoys could provide a continuous dataset of in-situ meteorology, hydrography,
dissolved oxygen (DO) concentration, chlorophyll-a and pH in the upper ocean, which
helped us better understand physical dynamics, variation of biogeochemical parameters
and air-sea gas fluxes under the influence of mesoscale eddies and typhoons. Besides,
using the one-dimension calculation of the mass conservation of oxygen and dissolved
inorganic carbon, we estimated the net community production (NCP) in the upper ocean
of the NWSTP during the summer.

The result showed that DO concentration and chlorophyll-a had their maximum
values of approximately 200 uM and 0.2 pg L' at depth of 70 and 90 meters, respectively.
In addition to the diurnal irradiance, DO concentration near the surface layer may also be
affected by mesoscale eddy. The thermocline deepened (uplifted) during the periods of
ACE and CE from June to August 2019 and in August 2018, respectively. Additionally,
spectrum analyses showed that the amplitude of diurnal and semi-diurnal bands on DO
concentration and temperature had significant fluctuations up to 30 uM and 5 °C,
respectively, at 50 meters depth, whereas they narrowed to 5 pM and 1 °C during the ACE

period. The CE and ACE could modulate the thermal structure through upwelling and

v
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downwelling, respectively, which changed the amplitude and node point of internal tide,
as well as the vertical structure of background concentration gradient.

Influenced by typhoon Lingling in 2019, with an intensity classified as C1, DO
concentration increased (decreased) above (below) depth of its maximum value during
the transit period of its 34-knot wind radius (Rz4), respectively. Simulated by Price-
Weller-Pinkel (PWP) 3D numerical model, we found that upper ocean was dominated by
vertical advection, which caused upward vertical displacement of the isopycnal by 30
meters at depth of 70 meters. This could result in an increase in DO concentration at a
depth of 50 meters and a decrease at a depth of 100 meters. Besides, during the passage
of typhoon Atsani in 2020, about 700 mmol m of oxygen and 640 mmol m™ of carbon
dioxide entered the ocean from the atmosphere at NTU1 buoy, which accounted for about
13% of total DO in the surface layer and was about three to four times larger than non-
typhoon period, respectively. Finally, based on the observation of NTUI in 2020, the

average of NCP was about 45 mmol-C m™ d"! in the mixed layer, with SST-Tmrp = 0.8°C.

Keywords: Metocean buoy, Mesoscale eddy, Typhoon, Air-sea gas fluxes, Net

community production
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2.1.1 BRREA S

A PR 2ok TR kA YA F R A% 2 Sea Bird 37
plus IM % Sea Bird 39 plus IM % i ® - Sea Bird 37 plus IM ¥ £ |3 -k & ~ AR

% 4 5 SeaBird 39 plus IM ¥ R pli4 ki R 2 B4 Kf VAL R AR
AT RERF EFRIMRFLAIRL R 0§ g TR KON
ZF % RE R R FTAHREY S EDR # 3 RM. Young 05106 > H k. i £ 7] 4 [
% 0-100(ms™) > 247 & 0.01 (ms™) > b & 5 0-360(&) > {347 & 0.1(B); # BRFA
® % § B3 SINOT0A - H & pl4 & 5 800-1200 (hPa) > f#47 & 0.1 (hPa) 5 ‘& {f 5
7ok * EKOMS-602 » # £ R4 5 285-3000 (nm) - j#47 & 0.14 (W m2) e
7% % f£4 ¢ * AanderraOxygenOptode4831 > HE BT 25 % - K4 4G 18
CE g X R pE s KR € T RIS 1F % (Quenching) i B G ks B
FERE AR RRAPM o R F AU T ERIA KRB F R
B (Tengberg et al., 2006) o d >*3 % & T Rlva § kR I -K? 335 o B - &
MoHE R LFF MU D AR kT BRI BB Rk e B
EH TR F HFE S D SeaBird37plus IM Rl B2 BA TR > 7 iEd 21507 @
& & (Aanderaa, 2017) °
[04c5] = [0,] % o S(Bo+B1Ts+B;TE+B3T§ ) +CoS? 2.1)

B9 [Oes] # ERARLEE23F KRR [0,]5 BERD2Z 35 RAISERAR

_ 298.15-T\ oy . en 3,p _ _ 3,p _
T = In (273.15”) T5 8RBy =—624097 x 103> B, = —6.93498 x 1073> B,

—6.90358 x 1073 » By = —4.29155 x 1073 ; C, = —3.11680 x 1073
b B AR F et TARR L ERECKE A R HoRIERE 1000 2 8 (8
dbar)erk &% 4 3.2% (Uchidaetal., 2008)> #x % i& {7 /& 4 & 48 (2.2 ;% )(Aanderaa,

2017) -

0.032Xd)

[02¢p] = [02] x (1 + 222 (22)
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iz 0 B3 B RUE|c RS DR R £ % sk pH EPRFRE B F LR o &
B2 BRI AR F R T H M (Ion-Sensitive Field-Effect Transistor,
ISFET)  # % =5 1245 = B2 %3 TH&E B » 9 5 44 % (Liquid junction)
frH & %4 7 #&(Solid state reference electrode) « H ©® Z#E R v H & 24 7 &L P
2. pH &% % & #7345 F e(Nernstian response) * m Bk %% R W X4 k7 & BiF
A (Chloride activity) #: 58 > 2 2 B (7RI » R HER frAE £F THRRE 2584024
% 2.5 ;%(Sea-Bird, 2018) ° i% i f7 *c = > pH 45 4~ % Sea Bird 37 plus IM % A& gLip]
TR 7RG AR R BRI E RS LR R 4

Bt (S g B o Flpt o %ﬁd Sea Bird 37 plus IM h% & BLp| 7 42 f- pH 5 £~

ek
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~log (1) ~ 1o (F ) @)
Snernse = et 2.6)
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KofrKy» 5l 5 R ¢ BT mBEfERAS SR # W% # R = 83144621 ;

Txw @¥E R F522% ¥ # > F=96485.365 -

ClpaAak?P Bg B> 3825542750

0.99889 s 1000
Clr = 55253 ¥ Tooees = Tooo-1.0053 (2.7)
[585 5 R » 228 % 4028 5 o
19.924xS
~ 1000-1.005xS (2.8)
Apy & & 33 2. Debye-Huckel % # > 3+ & 2 ;840 2.9 ;¢ o
Apy = 0.0000034286 X T? + 0.00067524 x T + 0.49172143 (2.9)
Yuci» % 1 & 2 7E R (e 328 2 3840 210 5% o
log (e = —222YT 4 0.08885 — 0.000111 X T) X I (2.10)
G\WVHer) = T 300001 '
Spaa-k? QEREBER HE 3 40200 54 e
0.1400 s
St = 96.602 * 1.80655 (2.11)
K% At & 1245 (HSOS) R4 B » 25 = 140 2.12 5 -
—4276.1
K, = (1— 0.001005 X S) X o T 141328-23.093XIn(T)
» e( 1ﬁ256+324 57— 47986><ln(TK)) Vi
35474 2698 1776
% e(T—771 54+114. 723><ln(TK))><I ( T )x115+< % )><12 2.12)
d ok ¢ pH e it 4 & B kot § AT P T T JE 0L B 9 B
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2.1.2 FEBERA S
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Bp # v R JRETRE T PIPRFE (Copernicus Marine Environmental Monitoring service,
CMEMS) & i & 4 17 ¢h & &% SEALEVEL GLO PHY L4 MY 008 047(MY

L4)(https://data.marine.copernicus.cu/products) > #% = F 4l ¢ 7 B H & * F F A

(Absolute Dynamic Topography, ADT) ~ /# % w % & 2 ¥ & (Sea Level Anomaly, SLA)
fo* 4 ik i# (Geostrophic Velocity) ¥ - o *£ ot 2 b > him e 7 54 fiFh /4 ¥ ficdy
T4 ~ B 1 22 288 (Archiving, Validation and Interpretation of Satellite Oceanographic
data program, AVISO) 5 fiFk /& 2 o B R T4 > B iz ¥ R RF%7 S WA 2

# 3 »x & j ~ o] (https://www.aviso.altimetry.fr/en/home.html) » ¥ $% 85 2 %77 < R
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AT R Bk M T 0 B 2 RR R EE L §F A% (National
Oceanic and Atmospheric Administration, NOAA) 7 > f B b & i3 B2 4T 4 5 7 42
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CRIFEBEG A 2 REa P LE L IE P RHEAREAL BH &
BFhe TR 3R G RERFFFIE S 0 &7 ¢ & 2 ¥ # & (Fast Fourier Transform,
FFT)> #-28d i 58 o S E = FAF A 470 7 #— 4 oo si o
R A AR enf H A A EP AR AR FAE S i 4 F 0 A LR B
TR B hE o

122019 # NTUL #F4#ki# 50 2 = B ARFAHZ 6(B 3-1)» 7 AT & 5

12 % 24 -] P s B df 2% 5 (Spectrum peak) » T 5 @ 74 o A 2P Y

T\iﬁ}’/f@mif‘tm}iv}&r?f} FHHAE A o IF‘]“’L Fhah A ,g;ia;](éiﬁv'}ﬁ'lﬁﬁ’
ﬁ%iﬁﬂﬁéiﬁjﬁig\"l@?@’ﬁ_tiﬁlém ﬁv'?’r'lﬁ/nlﬁfﬂ;-f—l—*@orﬂtb’

Bl A7 &- HASTERTREATREEHLE B F§ fo5ihabfi el
F

[Pt 8 840 31 5% o
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IP== (3.1)

f=20sin® (3.2)
faf 38 iN=7202X10 2+ p e R 03 RIS TEFR - Ath?
P NTUI 2 NTU2 plzbfr R 2 Bl 5 (2115 B 2 2197 B> F|ptd P Vg +w

oo plebif R A w5 3317 ) BFZ 3198 /] pF o

2019 NTU1 T 48m

Period (Hours) +to0/k1 M:S:

38192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1
10° T — T T R B e B T ]

10" - 3 if i =

100 7 95% Confidence Interval \\"’] \A JJH{V \'h 7

Spectral density (°CZICPH)

1072 ' e ' I '
10 10° 102 107" 1o°
Frequency (CPH)

Bl 3-1~2019 & NTUIL pl=b-kiF 48 22 2 B RARHB - B® %7 O~ K/~ M2~ S
2 L2 REGEIREIBRAGRAL AEPEP PP EXpEY I Y
PEH L BLpEHIRHLERTH S cd FRAFLEL OS%EHEFR - B

PR B4R S (CPH) 0 R b 5 $H k2 1 ¥ (Hours)

26
do0i:10.6342/NTU202302710



3.1.2 Bk

SEARL Y BRSBTS ESREROF o - %8 MR
IR B A MR TR T RIE o HE R IL L M PR i
f(t) > BEP-i &= E i @ik 5 58 h3kF (o) > tfros & & & pFF e
R BFHRF(w)? SFEH2ZEFE MR L F o BRI E R (S a5
SHF (W)EEEEF o Ry PFFS Sk (OFFRAS TR -

722019 # NTUL pleb 4 A B A ERFTH L 6l 8¢ #7748 ) pridid
ik R B AT D E R o] 32 AT o iRk 180 LA (AR R L i

GHIEBAESREASRE BB ANe 20 wp

2019 NTU1 9m Chlorophyll-a

0.2 | T T T | T L ‘ L T ‘ T T T ‘ T T T | T T | T 1T ‘ T T T T 17T T T T
I (a) Hourly raw data

0.15

e
—

Chlorophyll-a (ug L'1)

0.05 T [ L1 ISl A T Y T T I ) S Y B

0-2 | T T T T | T T T T ‘ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
i (b) 48 hr lowpass filter

. ]
Soas- .
¢ i |
= 0 ]
L
s | A
S 0.1 ]
2 = o
K i i
(6] L J

0'05 7| 1 Il 1 1 | Il Il 1 1 ‘ Il 1 1 Il J 1 1 1 Il J 1 1 Il Il | 1 Il Il 1 | Il Il 1 1 \ Il 1 1 1 ‘ 1 1 1 Il ‘ 1 1 Il \7
06/05 06/15 06/25 07/05 0715 07/25 08/04 08/14  08/24  09/03

2019 (UTC)
B 3-2-2019 & NTUL pl=KiR 9 2 2 % ZER - QB 2 BT A - /| PF

2 RASFAL S (D)B] 5 5 48 | PEIE Rk 1S T AL o
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313 2R #4347

N

1

THEHERfATEABRAEATRAMI B RN AET - Bk

2 * ¥ 4 47(Cross spectrum) e 3% = 2 £:iF 5 A B3 b R A 720 & = ik i
;fq% BT BB LR G BT RS jﬁ&m}fﬁ?ﬁ?}’} » &35t kA S
A feip M A SR L AT AE S L LT G AR S e B e R AT

e RRRRAIRIGH oA i LR G T Y AR A BR A TR ORI S

.

R T A PR A TR B AN TS %

122019 & NTU2 il -kig 151 2 ¢ 2 Rfeip § B R 5 GI(F 3-3) 3 % f 2
AL PR E AR B n Aies BAR Y TG RE ap M o pE
A % 5 Ap (Inphase) & G A F L IEA L AR B F RARS bR 4o 0

B - BB RBFEE FAMBANT B &R 41 P HHEP o

2019 NTU2 T & DO 151m

Period (Hours) oK1 M:S:

8192 4096 2048 1024 512 256 128 64 32 16 8 4 2 1
103' — —_— R R e e B (S e s B R ?104

(C*CPH)
((1M)ICPH)

10° é 95% Confidence Interval \/JM\ W: :
‘ Vo

Spectral density
Spectral density

squared
o
[3,]

T

o

Coherence
N SN
[3,]

T

(3]

Phase
(Radians)
o
T

4

-ml2 -

10" 10 102 107" 10°
Frequency (CPH)

B 3-3~2019 & NTU2 plzt-kiF IS] 2R B Rfe3 3 ERRIRAEHB - B °® ¥
‘S‘Q‘f?fﬁﬁﬂ/}‘i) SRR FERMER A FRATLES 5%GHEFERT ;5 (b)

% 7 % 2 Coherence squared (v°)» = & b &5 A ¥ K ()l 3 & $-4cf 2 4p i=o
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3.2 Price-Weller-Pinkel = ;% B.5%

- R RA CEPREF AL R ENE LT BT AR
& % 1 PWP3D H-%(Price etal., 1994) » -5t 2019 & 27 B b i 46 1545 15 1 i i %
gk it TR PR T fodE B T Ry R0t

Price et al. (19905 EF & ~ BEfrd £ 753 25833 1 3.5 {M)FF
PWP3D #EHA| > * a7 3+ BB R F o Y 0 BRRBEER
FAEGFTRES TN EFFEUEIERREHFFQGTN) BAEFAI M
Mk R 2 4258 (Equation of state) 15 FJ(3.8 7%) o gt #b » 5V ¢ B R iE 2 L gg s B i
i (Radiation boundary condition) ; ¥ BEEX 474 F R frBEF LKL >+ 5353 4
FORNLEBER I AF S AEBUENLS  BRFELEND R BRE
RAHES 268 4 FEAERAS B 1230107 FRE R T SR EL IR

Gl S 13x10°: A KRR RER S 0o

1 OH
—+V VT+WZ_EE (3.3)
aS O0E
Zrvevs+ws=2 (3.4)
KX V+V-AV+W T =2 Lyp (3.5)

0z P09z  po
W(z) = [, V-Vdz (3.6)

HPtZiPFRFHESVL KT RE WL EE i VEE KRG » THARE S 42

FRLEEFICON) HLAUE ELRARAR 1L 2B HEAE o
P(2) = —g [, (p(2) = po(2)) dz (3.7)
Heg=9815F4 4t B LEfAD Lo Bdw T >z, =10002 % o

p(z) — po(z) = a(T —Ty) — B(S — Sp) (3-8)

P TofeSo b Atk BB G afrf A H 5 OB Gcfr B R ok ko

St
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Bt AR 0 A &5 A BASGIES] F R & (Price etal., 1986) 0 A B 5 A REIT
% 4 #(Bulk Richardson number, Rp)frt7 & I % # #c(Gradient Richardson number,

Ry H i #4039 2 3.10 5%« & T A 4041 ¢ o & & B 4o 7 45 7135 LRy < 0.65

-rx\:p

SRR KR GER N SUKIDERE 8 FRER RS L HET T L
Ry<025324 A& ph  { § LREKT A

R G o

48R E 2w L PWP3D #5540

gAph
= <
R, vy S 065 (3.9)

HY WL RERKFR > AVfcldph ul b 2 e foR &k RN B L fr i B £ -
g—z
Ry = ——22, <025 (3.10)
po(57)
EAWT P o Bk b B3R T2 7 £ *(Rankine vortex) %~ Holland (1980) 2
93.11 & 313 5%) > #eh b 3o PWP3D #5538 ek TS Bchod 3-1 977 ° B EI G
Ao iE iE > @ % NTUL Pl=bELp 2 Bk 3 15 51%w 24 -] BF-T 35 - PWP3D 55\ #2

TIN5 1 INE S SNVER T SR ERC ST R

Rmax n
"> Riaxt V = Vi (2222) (3.11)
< Ry V = Voo (RT:M) (3.12)
r < Reye: V =V, (3.13)

B STiERh ¢ SR VIR o Rpgy s B AR EFonG Aot b 20

2R Uy 5Bt B 0 Roye 5 B PO L 0 Voo 5 BB PRAB N B i o
y
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% 3-1 - #h b Ffc PWP3D $5 3% 2 %84

Rk bR T PWP3D %8k %
Ronax 50 (km) P 249 R 30 (mins)
Viax 25 (m s7Y) KTz B R | 6 (km)
Veye 10 (m s™1) L® 7 BRI R 5 (m)
n 0.4 % 12 #(nx, ny, nz) | 181,201,45

27°N

E 28
24°N -.g_
[ 27
o
21°N 3
el {25 I
=
(=]
N
124
18°N ) £
Y E 23
£ 100
9, o
‘@ Q 22
' 181 grids o, 150
15°N 1 i o Q, 21
oTD oTs 2 ‘Q,
eC1 ecC2 oY) °, 200
oC3 oC4 [N ®, 09/0218  09/0306  09/0318  09/04 06
ec5 2019 (UTC)

120N e .‘125°VE e 135°E 140°E
Bl 3-4~NTU1 iR gip] 34222 PWP3D 05 .5 % v e Bl ¥ 212 5 PWP3D #°
R R BB E R R B  @F 5 NTUL pleko g i B9 7
F24 L PR T I02 K2 2] e BB TR (b)B 5 PWP3D #5553 NTUL 4 45 2k i

W2 EREFFR e o
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33RCERE A AFRFHELEHEFEL A
331 R E fdk
ko v g 1- B &8 480 2 MATLAB & 425% CO2SYS v3.1(Sharp etal., 2020)

(https://github.com/jonathansharp/CO2-System-Extd)i% i ;5 & BLip| 2_ /4 -k pH &3+ %

=3 ﬂih] » FECIN A Bl dk & (Total alkalinity, TA) ~ % f% & $# 8% (Dissolved inorganic
carbon, DIC)~pH & 2 = % i* g% & /& (Partial pressure of carbon dioxide, pCO2)z & # >
G R pH B E 0 BT b8 R R R AT § R RA R - o AR
PRI REpRRAEZ&RE  F %%' d Leeetal. (2006)55.5 = 5% (3.14 %)+ & {#
3> # ¥ & 4 5 Jf & (Seasurface temperature, SST){ri# % & # & (Sea surface salinity,
SSS) » A uf F EPHF R A A K ERCRA S ~ .
TA(umol kg=1) = 2305 + 58.66 X (SSS — 35) + 2.32 X (5SS — 35)2

—1.41 X (SST — 20) + 0.04 X (SST — 20)? (3.14)
39 9 (SD) B B (POW) ~ S6(NHA)R Fi it & (HoS) % 8 » e+ B 15 derk Sk A
PR R B R Y AR E R BT RAR RN FIp BRG]
oot o d RS S F RRAREERORS B RS A AE LY w5
Aok F R RO RE 2N 25 A2 PRI Odbar 0 P e f -
F AR

Si =5umol kg™, PO, =0.2umol kg™

NH, = 0 umol kg~t, H,S = 0pumol kg™t
T §rF H3%A o pHscale frpH B8 B2 2 @ * e 72 5 M > 7 25§ %54

¥ pH sensor $ * 1§_total scale - K1 ~ K2 $ Mehrbach et al. (1973) » KHSO4 $¢

Dickson (1990) » KHF #x Perez and Fraga (1987) » [B]r value #¢ Lee et al. (2010)
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https://github.com/jonathansharp/CO2-System-Extd

332 Af2EiREE
;’%‘d 2 )él 4/3-“”/"% kR % pH lgﬁﬁ;}—' #{%ﬁc‘/“*} ?\/?fg‘—ﬁd? /“%fg_‘ﬁ}i
i#

frh @ TR FREFTEEINAFLE D 2 25 PR E Y o HEH

\\\Xr

A o s F PR et 4L G 96 B 4 B(Schmidt number, Sc) > # 35 2 5
+ A Wanninkhof (1992)55 5 2> 5% » ;8¢ SST 2 SSSA& w| & * [ 5 % i54% + BLipl 2
AR ERfCBAE S S o

Sco, = 1953.4 — (128.00 X SST) + (3.9918 x SST?)
—(0.050091 x SST?) (3.15)
Sceo, = 2073.1 — (125.62 x SST) + (3.6276 X SST?)
—(0.043219 x SST?3) (3.16)
Sco,* Scco, » ¥ F &= F 1 BE Fl=t 0w H
F R HERK SR U 02 % B 3 KScahd Bi(Sweeney et al., 2007) - H H i
Smdayl 3072 318 XA UL F F o F L F M RKy % Koo, o Usg

LEEA G 102 B R o d B F GRERERIZ b YT o

0.5
_ 2 660 24
Ko, = 0.27 X UZ, X (SCOZ) X (3.17)

x 2= (3.18)

0.5
660 24
100

Kco, = 0.27 X UZ X (SCCOZ
% B~ 3 £ (Apparent Oxygen Utilization, AOU) 5 4 {oi3 ¥ k& &2 TLBBLR| 5
KB FRROLE RS S S e §ORAR GRS FRRG19 50
EferF ERGE F A kP EN e EE AR RER CBAERS 4D
# ¥ 12 Garciaand Gordon (1992) 5% 8 d B A frBA A H T 5] - & AOU>0 4 7
FERERVWARRM VR S 2P ivr oy faidz A
FEaF AR B A A - AR A §F e
SRR P AOU i ¢ NIRAE= 5 F 2 AOU<O f] & drfe > ¥ i %
H AR g TR R et R A A EAT NI RERRAR

Wi FRPBROPT §T @B A RGRT L E BN A e end i iEr .
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AOU = [0z]5at — [02]0bs (3.19)
[02]sat :;" ééf‘?’%‘ ‘i /k}i ; [Oz]obs * ﬁ*’F \/P 3‘ /k}i °
1295 Lefevre and Merlivat (2012b)s= j2 » /a3 ¥ % & § W FFy 3

i o
032050 o Y FLF FARROY S F PR ER oY w3 T 58

B ie e~ b () B35 E 2 1 %% Woolf and Thorpe (1991) 5 5 3¢

(321 %)+ B = 5 mmolm2d'e Fpt » 4 E o % §F thf §F Bl £358 4032250
Fp, = Ko, X p X (—AO0U) (3.20)

Fyup = Ko, X p X 0.01 X ("U—lo")2 X [03)sar U =9 (m s~1) (3.21)

Foz total = Foz — Fyup (3.22)

pEA-kB R ¥ HiE Mk K S 4258 (Equation of state)d J§ & fr @ & - 5 7 F|(Millero
etal. 1980) FOZ total Y ﬁ‘a —\F'&i ﬁ‘a 3 'E"_ °
SFRBFFEE(F ) E IR F AR BB R BRRR 0 R

2 ¢ 2 Weiss (1974) 085N 35 @85 » - 3 "plem3faR 2 - 5 P £330 8

AAN4r323 2 32458 c HBiES A BRI oA s §F A RARLG M

(=

BaltdanAaFi -3t ROBFIDF bR FZPRRABERPHEHSF S

- § LR

<A1+Az( )+A3m( )+SSSX(31+BZ(100)+B3(%)ZD 103
X

Aco, =€ (3.23)
A, = —60.2409, A, =93.4517, A; = 23.3585,
B; = 0.023517, B, = —0.023656, B; = 0.0047036
Qco, b = § ALK p AR -
Fco, = Kco, X @co, X (fCO; — fCO; gem) X 1073 (3.24)

fCO, % kP = F it pm BV 35 4854 1 iRl pH - £ 5 d Sharpetal. (2020)
SRR EI S fCO S Y F AR HY TG o VRS
B3 W wREFfra 2T HL R FPL T 44§ NOAA Global Monitoring
Laboratory ** § & % e f = §F P URR LW E R PR fRIT R H 7 - 2L o
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AR AS SRS EEXE T A DG R iR R A
FWAES  BARIFRY FIET e TR DG R e EH R A4 R

’E./F'J—Z B_!}q’\yl;blf’}”fr\?i\:)\]{"}” :ﬂﬁj@\(:szs —\) ” £‘: ‘{/Lw\,_

v

Bbfrd S5 EHES A4 VLD b foii £ b BaaE o KT d

paul
w

@i\:‘

ﬂ}i

BERRSREBRATE XIS LE Y
€Oy, + H,0 = CH0 + 0y (3.25)
FERRE A Y O3 g kR o § ARG TR (Steady state) » BIEFHE 2

A4 SRA A A g TR S SR A K 0 202 A 4 (Export

P-4

production) o d >+ & K ¢ A 4 SRR MFIS ] BREFF > B G A €T T
AR T A A EFEA A 6 S PIERAREE AR ﬂ%—%%’d pod

e dBAFABEREEY DT ETHFMET  RELFH OEFEL A

(Lefevre & Merlivat, 2012b; Yang et al., 2017)

MERAET AR EARE hhed o0 0F KR BT ERTET L &k

\
2
a2l

FEREEAAA avFER 4 Karaetal. (2000) T & iR & K iER - &+ E 10
Tioa AP A4S 0.8 RFAR(R 3-5) ¥ b BFETHEHG Y B AR R

Flemp FERENALR Y GER Y £ KT TARE X T E AT ET RN

COLE R REA e A D AT FE BN R E R R (E

DA E R F PRER P o F PR REEEES

A * % Fg 2t fi ~ (Lefévre & Merlivat, 2012a) °
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2020 NTU1 Mixed Layer Depth

40- -

50 4 L

80 - -

90 4 L
1 —e—MLD: AT from SST =0.8°C r

T L L L L L L L L L L L L R B L L L A B
09/26 10/01 10/06 10/11 10/16 10/21 10/26 10/31 11/05 11/10
2020 (UTC)

Bl 3-5~2020 & NTUL RlbiR & K iFR « HiFR 280 & 10 2 2 T30 8 40 4

L 0.8 BRFER o

FAALRYCFCRERGRAKY ERSN > GEEBEL A 20k .
AT ¢ o Ba o F P R((TCOYR S R €&k 2 — P Bk p Tk
Bl » (E* SR TR BAR ] T L E0E o R A 0 2 F YRR KA, R R ek £ F

(Hydrated reaction) * JE4p % ¥ 8 (3.26:) FIM ERGEZEE A iR~ o - %

PR AR AR Y TR T G 4 3.27 55 (] 3-6) o
CO, + H,0 - HyCO4 (3.26)
Zinix X T2 = Feo, — NCP (3.27)

Zmix» RERFR TCO, % = § “BRAE  Feo,mid F 22 F i

[

NCPL E#HEZ2 A4 o
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T F PR BMERE S BERFRATETERE EFERS
ARG Hrred WABEAF 0P Rk g B e 0T Rogp o AT
PREN mhAmT I P AL R EF ARG - P BT L

ok i p fEEFARE FEREN  FRERFRAE LY T RER UL A

TSR (8 R LK T F R Pt BT BG29 ) R E
fi v #](Redfield ratio) > C: O : N :P=106: 138 : 16 : 1 » g fr¥ 0t 5] 5 106 :
138 w2 3 B PR G 14 Benthlic BF F BHE S BRE 0 0T
B A 5 & & 7 (Photosynthetic quotient, PQ)(Laws, 1991) - F]yt » %GR & & ¢
FAUEBENFETHEHG28 ) (B 3-6) B2 R3] i f EREFF R k!

RER BRI GR G SRS HE ST F R R ARG T LR Y gy

FRRSEREER ol RS PRE TAPEANEREL
Voo ot FRTERS A R WeH 3-6 -
d[02]5ur
Zinix X T2 = —Fp, + Fyup + Fene + 14 X NCP (3.28)

B [0)eurm T2 R23F kAR Fp, 3 3525 FHUE  Fpypid § 38
Foewr LR Fope s MERdr T r§ LT -

dZmix
Fent = dt ([Oz]sub - [Oz]sur) (3.29)

He [Oz]subé:’(%"}éﬁii%; ER
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Assume
1. Dosurface = Domixed-layer
02 @) 2. No advection

Sa T - ,. T | \[Oz]sur
Fair—sea ‘ Fair—sea ‘ l Fbub ;g

€Oy o) + H20 © CH0 + 05,

B0 Redfield ratio C - 0,= 106 - 138
HCO5 + H* Photosynthetic quotient = 1.4

(o}

Zmix

Cmm%ﬂHCMWJﬁ+C%‘+H+

$ [Ozlsub N

Font (Small) V AZ i

Fpo(; Fone = T([Oz]sub - [02]sur)
dTCo, a0,
mixT = Fair_sea — NCP Zmlx? = _Fair—sea TF Fbub + Fent + NCP X 1.4
= ~— ~ S
Known Unknown

W36 5 % - F fptnt KAEFREY LS 7 LW

Rm oo gt B R TR AR R B TR KA R R R AR ROT R -
et lumol kg' o3 B a2 d b4 24 4 2 L&A RAKE
LI ERT o fea kBRARM P T UEEd B BRI FAM 5%
5 (3.14 3% )(Lecetal,,2000) o 4 4 & B R DR IL ¥ 3 < 0 BRI (]
T o FETEHA Y AL gark T T g7 124k L 9% o Bushinsky and
Emerson (2015)7" & 141 Argo 17 BpBtF PR L2 35 kR L » B H K

TERETE T ER Y TR LR SR ORI L B4R R NaiE

X RN R SRRAPACE
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Fri AHEFEHS

AR RN AL S A RERAR ARk frd S B ST R T
PAgEREER ek fgitz FFehld 42 fo 43 &9 BEH A F T
Bt 2 k2 2DV F IR AL RBLR] o A B B I 2018 3 2020 # GFEERIHF 0 ¢
CRIFEICRR MR RS IR AP E R A bR S g o Bl
WAL HE R L F RBRITRE IR R AR A BEE o N2 B ERF T

EYPERSREEEEL A -

41 F F k= &R
BAASAF PIFRT AR O F ok B AT B 2015 1 2022 &

B R wojck § dof iRt B (T L £ 8 A E) R B 2 BRI % (Conductivity

Temperature Depth, CTD) 3 42> (7 3| (230 & 44 = ¥ A jF4Rpleb2 § k2 T 355
4@l 4-1 3 B 4-2 #7757 0 2 NTUL P =k b AR TR R AR E30 QESRY

200 = % s X)) 35 psu skt B R F ERTCESFER A B AEL G A
B o AR KE 704090 2 % Ao HiES EA UK 5 200 uM v 0.2 ug
L' NTU2 iplzb#2 NTUI plebeavk~ 2 Fjpin - 9 25 foE R 2 RAE KRS A0

B A KIRE 750 100 2 ' o KA o 5d Pk At mik e i ERE A B
FEBA T XA RLEERPRop 0 TREREIBF EARELAR S BT
=9 xR ,’lg ;p\\;fquj fppxﬁ'rj{;;{‘gﬁ =;|, _F‘_%CI—;‘]"‘J}’ ;k. m./rlinﬁj”ﬁ\'m/p
FHESHFEYIRZEFER VAT AEREREES DN I AATIE &M §F

REFEREL L o
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NTU1 hydrographic profile

Salinity (psu) Chlorophyll (ng L'1)
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50 - - n
] 69m r
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4 OR1-1143 L
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450 - NoRionz | -
b NOR1-0016 [~ r
] NOR1-0013 [ [

500 — T L L B B BRI
10 15 20 25 30 120 140 160 180 200 220

Temperature (°C)

Bl 4-1 5 § %554 NTUL B2+ K 500 2 € k=

Bl B2 14 B CTD 2 6| FR T I(Z WS4 > 3)

Dissolved Oxygen (uM)

LR R PR R T

2 Bl S E A ) &

FERfRE LR RERABRABF RATTESFRA TR LI DL T

- RIEREL G RAIAERS 2 BT T -
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NTU2 hydrographic profile

Salinity (psu) Chlorophyll (ng L'1)
34 34.5 35 35.5 0 0.1 0.2 0.3 0.4 0.5

) J T S S S S N I R B R
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] 75m |
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Auto-spectrum and Cross-spectrum of T, DO and SW
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2019 NTU2 Auto-spectrum of T and DO
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2019 NTU2 Auto-spectrum of T and DO
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