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Abstract

Upwelling zones are well-known for their fishery productivity. The upwelling phenomenon is the water
moves from the bottom layer to the surface layer, which provides phytoplankton with abundant nutrients and growing
resources. Because of upwelling movement, the colder water uplifts to the surface layer, which results in sea surface
temperature(SST) is decreased and then forming the lower temperature region. Therefore, the variations of
temperature are detected by the Upwelling Index, which is the latitudinous temperature average value. Nevertheless,
while SST is decreased significantly, the upwelling phenomenon had already happened. To detect the upwelling
phenomenon earlier, the study used Mixing Layer Depths(MLDs) to determine the changes in the vertical water
column. According to the correlation analysis, the correlation factor was 0.372, and the study used the correlation
factor as the weight in the prediction system. Based on the validation of prediction results and satellite chlorophyll data
in May 2021, a higher possibility of forming upwelling showed up along the china coastal area, where are the
DongShang(117'N ~ 23'N) and the Shantou(119'N ~ 24'N) respectively. Those two upwelling regions are induced by
the summertime southwestern monsoon. The high concentration of chlorophyll was observed in the same area
simultaneously. Besides, in Taiwan Strait, Taiwan Bank is another high concentration area of chlorophyll, and there

could be observed the higher possibility of forming upwelling as well.

Key words: Upwelling, Taiwan Strait, Mixing Layer Depths, Upwelling Index



—AlE

TEFRIE R B A AEEIRIE S RO
B ELIE 20% K EVBA U - [HH1RE
g R4 E AR 5% (Lopez-Lopez et al.,
2017) < JEAHG F/KESH T EsEBEER LA 2%
@i > SR A S ENERE > R
TR RFTFRAVER » A [#EESK L (Escribano et
al., 2016) < MEEAFEUR - EEE BB AT LB
Rk srREAERIRIPER R - TEILE - B8
DA Kooz 8136 75 S A B TR & 59 H 3R (Hu et al,
2003)(I& 1) -

0*
100°E 105°E 110°E 115°E 120°E 125°E 130°E 135°E 140°E

1 BEEERT s AhlE - (fE Ry 2001~2018 4
HYCOM g e G TR B TR AR ORI 1 ClaEiR
oI A RE 3 AR S

B R LUKEEHEE B 2R & AR
(Sverdrup et al., 1942) - JEEEEH/KEACREK > -
HEFER  HREKEBIVRE T - PEBHEN
RoREI - R - AlEEF R FE i 2R g &
HIACHSZEAE - HIETH TR 52138 4 (Benazzouz et al.,
2014) - 2RI » ERE/CR BRI TR - D
R G CAR S A BN o By TR F-FERDE 3R
LIV » AHZEE IR & g 2R HErE 5K
BERUEE (L (Holte & Talley, 2009) °

T 58 2 % (2020) 71 48 % A 0% IO 5 AR
(Upwelling Index) ¥ 8 & f& % [ (Mixing Layer
depth) » FETRETR IR AR - EELFAEA B
FHVBERT - (HE R HAM B E AR5
R EEE DI - NIL - RHZE L TR AR
THER 245 - BIBMHBAME AT - DUSAERRE AR » 7
M REDR GG RE 2 fifth - IR T%
ZEFMT Hi = TS -

Z - B%EA
1. &R

AHFEiE#E - HEE 2001~2018 42 HYCOM £
R NHR S E R > BRI ERERE
HYCOM (Hybrid Coordinate Ocean Model) f£Ek=
R BEAEREREE % ERERE
EORE -~ EEDUROREE - HYCOM 2 H 48 K
EELtE » IEREREA RIFIVERE -

DL CWB-OCM 1E Fsf H 2 EbfEE k) - hn AEF
TRTER ZMHETE - CWB-OCM ER R E & e
Z =4 E L THER RS 0 nITHEOKAL ~ R -
TS DA B R AR o MR R R I RAS AR
SHE - ATEARAIAS G EAERY R - A REAET
B o TEHEA LSC? F B4R tE H > i/
KRGV g7 - AERPAR R &I 7] DL
B BIFHIETE -

2. REREEETHR

RGBT AR R 28 H i - &
FOR ORISR - TR RGBS /K a8 Y B MR (UDR
F& » B AR 72 B R B - ARWT9E PR A Holte &Talley
(2009)Frf th 2 J& 5 2 7<% (Mixed Layer Depths)st
BAK - SFEHXEEy BRIt - Rl RS AR
(Temperature Threshold) k% 35 & 5 & (Temperature
gradient) (& 2) o Jf 7= 5 Ry /KAGR 8 B 200 7O
[EAE8ET] 0.8C » Bl AR EREEFTEZ AL < Jht
FERERE Ry RUKOR T [ Z R 2 F1 0.025°C /m
Bf > Bl E R B EATE 2R - FHEBETEE > &
EaEREREFEE -

Om
dt
dt —{
> TRc}
Ti-Tref
Threshold Threshold
=0.025°C/m =0.8°C
-100m

Water column

2 JRGEHRETANEE



ﬂ/)leJ:El*ﬁA‘ =

AWFFE(ELL Benazzouz et al. (2014)fEHBEF 7R
et B BIER 2 s BT S A HE &
HURE TR IRZ RS IR DRSS » DU
HI TR Z &SR a8 - sTE TR ¢

Ul=Tij - Tiatitude,average (24 1)

TI] /:\E"!i[‘%EiﬁZ/i%%E/mr ; Tlatltude ,average 7%71‘9
[E45 8 7 SPHPRIE - A HET RS ET AR AH
FHRAYGREE -

4. )%ﬁ)uﬁﬁi&%*zﬁ
VBT THER 2 40 BRI 26 S DLUROB - Fe
&i@]ﬁléﬂ& FEET BRI THH & sH (IndexUl B2
IndexMLD) - (R & R Fr ARy 7347 7 18 [5] (KA
BAFE 7)) » o HIERFARERYETRE T -
A REEREESEETE
B8 TH R & SRR 5T R = B T HE

il Mﬁmﬂﬁﬁ 2002~2018 ££ HYCOM /KH&

KRR G ERE (MLD)Zqii’J@(MLDaVG) e

/J\ﬁ(MLDmln)ﬁiﬁU%%%E B Al ELE H &S

(MLD i CWB-OCM EHEGH) L AR - 5T

BAFAT ¢

MLD — MLD,,;,,
MLDaue - MLDmin

WROBERLY  RrRR BRI BN
AR R A R O U A
NETERAY N 2T BT B B

=
=]

B. A AIEIESE

BRI R R E R G 8 R Z B M
(tHEAARER 0. 372) » HBTATHER S 4 HEEE
HEITSEIELE - [EAD - IRIZE 4.4-7 SUEMHRATE:
T3 OEBR-PERE P L) - ORI 3 #ifE-0.5~0°C
WE R [ OR R  f H  Rs M B SR8 4 AE

-1.5~-0.5'C & - Al ERZR FRIFE A ¢ (RORDE

E/Kﬁ$X/% #’7/5’: JZ'X/%%/)IL?A%%%):E
B RORDE S R RSO - Ry BT E R AYER
5 ERERREGHEE IS -

AU T 52 W e 1 0 B R (B IE VB TR FE A
SEETE TR - BIEALRET RN A
HyET R (1] 4.4-8A)  [EIEEE40E 4.4-9
AR
o DETSREFI9ME] - AllElE IndexUl £S5

1
o DETFSRE/ NP/ ME] - AlllEHE IndexUl {H
ER 0 REHEIIR G A E

o5 [BITSREALR PHE R MEER] - RilE]
HEHHE 0~1 @R - EAETA AR
AT R AP E B R ME R Z B

. 0 . BFRIEE . 1 ,
~ mAAIRS ™ NRZENEARS SN WBEARS %
B3 B S B EE

— D
=~ EREEER

WHFEE R M o MBI » S
TR ERENRE - KRAFRITERREACR - B
ISR G R %JEVK/ PABGHE A AL
%7K$7J<m¥ﬂ§ﬁ%¢ﬁ ﬁ/‘tzt': VEU?%@E%/M
HlET %41 - B RE 7J</m¥ﬁA/tbm g
REME {—T«%DEPFEE%{%%&Z’J?% 0.60 ; ZIATHTFATHERT
HivEGREREZ M - BRIHAEBRGEL S 0.
372 -

R RADET R R a RS
MHRAMEBL A F R A Z DA RIS A Z R > HER
1% 0.05 - 728 R ATAHRA M > i A PR &K
RIS HYEL Sy o R IR N HUE TR R AR
R tEeha o LEF IR AR 05 =02 R R B 1) T 3R
R BIEHEIRIER R T E A ERN T BB
TERRIEEA R 2B RIERE OB G EIFRE » AL
IR ZE R AT 85 4 -

REFEARIZE A7 B 2021 5 8 H A S THER A4S
R TEAER B R A HBEN RS HIRAE
Bl EMEE RN (& 4) - %FEi#H CWB-OCM
(FHTEH) B HYCOM (FEEERD) thir > 51
KETRERHABFA R RS F - o] SEHUH R
eI AR DA A R A
Mok s (B 4) o Hop o R RS ERILEET (89
117°N ~ 23'N) A2 = SRR e R R
SRR IR AZ B T H AR AR E AR (&Y
119°N ~ 24'N) [t A s nTEE - B2l kA
Z R T B S REETR SR -

L MODIS 2 & RkERE  fEHEP T REHIR S
RIS BELE Z AP B TH R4S SRAR T (| 5) 5 fEAh
TETHHR S R [EE v 2 5 608 7 KB4
RS EIVEE - 281 > E BRI A Al T B2 ]
K [ Y S T R > H R Ay R R A RE 2
HYCOM &1 CWB-OCM Z}Ei7 % » CWB-OCM {£3
B2 ARV IIRE > [ HYCOM HIS4N A
HYETE o RAHEIERIE R 2 IR TEEES » 40



R - DORE MR FATE T H IR A& i -

&
2
7

o,
oy
P ¥ 7 2 oY

[E 2021 fti 8 H ﬁiﬁm/%ﬁﬁﬁﬁ%ﬁ(log) Sgiil

(mg-m?)

\\‘D ﬁ

BWEMTREL > ERTEEERERTZEAR
% FHITEEEE - EELD K EEHRIEH (Tang
etal., 2002; Wu et al., 2008) - JEFAVEIR & (HRE
HY7KOR B DA S i s /KRG Y Lo g i 42 - [(RIIE >
iﬁﬁmkﬁl@ﬁﬂ(ZOOZ ~2018 4F) Ay R Ry B

WEER AR R SR ETE RS EE
W Ry THEREAE - R PRI - IF H S et
B AL EEOE N THEAE R - DL 2021 4F 8 HE
GERLEHELGZER  RBILHERER » 7EPE
R AR RS BT R AR EEAE R )
gt DU E B s i E LR OB S 2 P B
B CHETEWTEL L - F &8 R o] 8
ZEHRENESEZRE - FEF SRR
WizE o 2480 - EEE RV REEZEEAERRIE
FiR B REANHBIZIRSHVEIE - 1
R MHE 8 EE TR B R g /s, - (EAE%E
RV THEIAS RAE T2 - RARGEEBE TN
HYCOM £1 CWB-OCM [y 2 22 » K H#EHTR

THE RS TRIRRE ) - DUERLS TR - B
P ERpEE STGRIS TN

A~ SE30R

et ~ T 3N (2020) " GEEEET R %
G ER R BAZE 5 » 1095 KR Bl TH b T &

Tang, D. L., Kester, D. R., Ni, I. H., Kawamura, H.,
&Hong, H. (2002). Upwelling in the Taiwan Strait
during the summer monsoon detected by satellite and
shipboard  measurements. Remote  Sensing  of
Environment, 83(3), 457-471.
https://doi.org/10.1016/S0034-4257(02)00062-7

Wu, C. R, Lu, H. F., &Chao, S. Y. (2008). A
numerical study on the formation of upwelling off
northeast Taiwan. Journal of Geophysical Research:
Oceans. https://doi.org/10.1029/2007JC004697

Benazzouz, A., Mordane, S., Orbi, A., Chagdali,
M., Hilmi, K., Atillah, A., et al. (2014). An improved
coastal upwelling index from sea surface temperature
using satellite-based approach — The case of the Canary
Current upwelling system. Continental Shelf Research,
81, 38-54. https://doi.org/10.1016/J.CSR.2014.03.012

Holte, J., &Talley, L. (2009). A new algorithm for
finding mixed layer depths with applications to argo
data and subantarctic mode water formation. Journal of
Atmospheric and Oceanic  Technology, 26(9),

1920-1939. https://doi.org/10.1175/2009JTECHO543.1



