202
{0 I A 10 R 5 s
e Ve 45 bl o ool o7

. — e =
S - —— . T
- " ___.,.-—_ = o
= o _— — i,
f"___.f"— R o _,.--"'-‘:Fw — ._7__—,_-"_“_',_ _--.._,:.:__
o Y
P e P -
..--""__'-_ i =5 -
— i e -
j'-:'r_"'_ ,_--".-—-__.I __Fj N
¥ e —~l N
- ] o8 =
_,__,—o-'-'ff r_.,-o-"""'_ﬂ_'_'_ e - ’ - —
s y P ;
- — il h



@ﬁ**x

National Central Uni

BRI
Jo L5 il I ood

4th

a2

ﬁ)’?ﬁ%ﬁzﬁﬂﬁﬂ

Gl RGP E ALAPA S
Namosas Quemor Uneversiry

EYEAL :
SR D

= 2 Lo 55
TZZRIGE
-~ T

IIIIIIIIIIIIIII

@ TREARHBZAT

AEREBURFA T D>

ERVA=Y

TREESEFROERIREENERE

ENLAINAR 8 o pgy cteare

7 Tl @ﬁ,ﬁmzcm e
TEEEEFEXE BEFfIHEFREXEE

& EuEEs AR

AHREEQ] -

: http://mporg ihs ncu edu tw/4th/






ﬁﬁﬁﬁ@ﬁiﬁiiﬁgﬁiiﬁ%%ﬁﬁﬁﬁﬁ’F#{ﬁﬁ%‘&ﬁ
PR PTG AR M RTART kg o A FaR Ed 1970 £ KhE E
50-60 i+ % # ] 2007 & & &>400 i (Diaz and Rosenburg, Science, 2008) ; 4 §

Poie TR TR SR P A B G B BAE AT R
FELTREFAADP DR ST FF 0 RRFEF T E9TE B T

e 5 ZL“FI DR A R TI R E AR o e AR R R R R Eowspl g w
G 5 A ipe 4 i TER ) (Blue Carbon) X RIS+ p FH 2L ehd o B fe
FHAAANT 2 ERER PN RLRFAHRAP AL HELY

B EPFITA A EEREE LN R B el 2 B P R - % & 2005
LI ot o el e e s R A EL N e
FPoBawBBETRE LI E ) i d B~ 0BBERREFTT P
W SBRE AR AR ARRE YR B TSRS B ERR TR
EARARHTFIG G g oA AP X EH AP ORARKRATAET o L L H =
LR BESES e B € AR GRS AT A FEFE 0 B8 G IRl
oy PR MRS B BTRE R R BRA B F A E R
H e ek o $t R g et 4 L

=4 _r;_‘—'(;-g;y‘](—ig _ﬁy;‘j‘;;‘j’_fﬂ%ﬁgﬁ?ﬁ%

iy



U PSROSSS 1
B B ettt et Ee et e e re e re e te e re e reere e e 2
= -2 R TR 4
B 1= SO PRSPPSO 8
11 EFIERF A2 P BEHMEZ KRB 9
122004 # § F SR a T AL R R aED FF o, 10
1.3 The trace metal contents in adult male, non-ovigerous and ovigerous female,
and its egg sacs copepod, Euchaeta concinna, in Northern Taiwan Strait........ 11
1.4 S et AR T 5 F T T EA e 15
1.5 Oceanic internal waves in the southern Taiwan Strait............cccccccveveveenennn 16
1.6 Critical monsoon wind and current reversals in the Taiwan Strait............. 17
17" - T "YPFEFPAB 5oy 2 BRIV EE 2 RS T 18
1.8 In-site measurements of turbulence over algal reef, Guanyin, Taoyuan .... 19
19 &E A FED P ED M 20

2.1 Coupling of A Regional Atmospheric Model (RegCM3) and A Regional

Oceanic Model (FVCOM) Over the Maritime Continent ............ccccceevveevveenee. 21
22 % B A FBIEIEZ FT T e 22
2.3 Numerical Simulations of Upwelling in Nan-Wan Bay of Southern Taiwan
........................................................................................................................... 24
24 TR % FABAPERFESPIE I IFRIFT T 26
2579 L F R hih e ? SBP S TEARE TR TEH A 27
6 % JUBCE S E A1 BTFT T o 28
27 A A EH 3 BHETFIEIAFT T e 30
28 F ZRBAFF T 2B BT —TaACCATE EF T LA e 31
29 R MR EPE I T -0 A S HITE S Bl 33
210 B x BE 37 4 b %2 2 %%ff@i“lﬁmﬁ:ﬁ#% ...................... 34
BLBAE T R P IFEEIEI T 35

3.2 BAR T E Pl kA2 - FE R

T
/d}
¥

(w
it
=
W
St
—S‘ﬂ;
(‘d}
A

N
e
g
w
\‘



33 A T EHEE B HEEAR TR 39
34 BHAET FEBLP] o A3 2 40
3OS BME AT EFRPE RIS FERIFSZOFTHEET 43
3.6 SAR Imaging Mechanisms of Ocean Bottom Topographic Features in
LI 1AL L3 T I U OSSR 45
BT Mok B EE R T F RHLE ), 45
SB8ADCPIrHB ERIFIEEEF 3 RUPETEY (e, 47
BONMAFARITGHEFFEF2ZF 2 BHY B A 48
310t — @ v B R T P e LRI BT 49
AL AGIE 53 B R 2 T 50
4.2 The fluctuation of coastal fisheries and hydrographic features during the
cold water intrusion event around Penghu Islands ............ccccoveiiiiiiinicnnenn, 51
4.3 The cause for the cold disaster in the Taiwan Strait in 2008...................... 53
A4 473 5 BB TR F R AREEFFRE T 54
45 SRR R B 2 R T 55
SAIFAMFIWALFr T EAFREALAGTEREZ 25 AHFFTL 56
5.2 T WEBS (Taiwan Watershed Ecology and Biogeochemistry Study):* &
A g (b ) B RRAELET BRZEE 58
5.3 ,uENSO%Ez}*Fa;?: FOEAFE2ZBY RIZIER 59
54354 2 BIRBAB Y F—7%F 60
55 /x4 ik Knﬁf@?;l TERE B oo 61
5.6 T 78 BLIBE GUBLER 13 o 62
5.7 First observation of the haptophyte bloom (Phaeocystis jahnii and
Phaeocystis cordata ) in the subtropical East China Sea ..........ccccoecvvveiiveinene 63
® 2001 Xl b ARG thA AR T X BT A 2 .64
® Simulation of diatom and non-diatom distributions in the northern South China
Sea using the Photo-CoSINE model...........cccoiiiiiiiniii e 65
O F AP R RIPZTRB IR e 66

® Simulation of barotropic and baroclinic tides in East and South China Seas..67
® Surface Particle Exchange between Western North Pacific Basin and Adjacent

MaArgINal SEAS.......oiuiiiiiiie i 68
LIS PP 69



LI 54

R AL

11 7 10 p

08:00~08:30 3% 7
08:30~08:40 =~ & P& Group Photo

R
08:40~09:00 Opening ¥ F R
Session
BAFHE ., w e
:00~09: R AeTh R
09:00-09:50 Keynote ¢ ) ie vauw (Leo) Oey
Speech

09:50~10:00 % #x Tea Break (A)

Session 1 [ /4 W 2 TRaf % 328 BLIP| &2 105 T AL A 47
EIE RO S

F E:

&
T

3
aAFFA

S am BE L s

The ATOP (Advanced Taiwan
Ocean Prediction) System &

Circulation Dynamics of the
Taiwan Strait

‘%ﬁ w» as}

10:00~10:15 1.1 #F& & EFHELF L2 CHFHFEZE LR

10:15~10:30 1.2 %®%2Z 2004 & § £ L a e IRIT A4 K R el B

The trace metal contents in adult male, non-ovigerous
10:30~10:45 13 = *E and ovigerous female, and its egg sacs copepod,
Euchaeta concinna, in Northern Taiwan Strait

10:45~11:00 1.4  § =R4x S AAR ] AR R FFES FE R T EK

11:00~11:15 15 #=#=*
11:15~11:30 1.6 %75 %

Taiwan Strait

CL-TVHRFEM AR

11:30~11:45 1.7 w > i P

. _ . x +
11:45-1200 18 =5 <% reef, Guanyin, Taoyuan

Oceanic internal waves in the southern Taiwan Strait

Critical monsoon wind and current reversals in the

/F 4 %IL;*\%%} R

In-site measurements of turbulence over algal

12:00~12:15 19 & +# 4£Faka2d4 p il

12:15~13:15 =& Lunch (%2 % k)



Session 2 ;& ‘Jiﬁ;:fa CE R R AP HE R 13
A4FA TR ‘q-%'* m
Coupling of A Regional Atmospheric Model (RegCM3) %
13:15~13:30 2.1 & 43 and A Regional Oceanic Model (FVCOM) Over the 7
Maritime Continent 3
e , IR
13:30~13:45 22 AL h kP ABIEARZ AT IS
B

AN 2¥% <~ Numerical Simulations of Upwelling in Nan-Wan Bay of Hi
13:45~14:00 | 2.3 (53,%@.) Southern Taiwan

14:00~14:15 2.4 38348 TR AR D EH PR S e i ST R R
%
fily

333

14:15~14:30 2.5 “T%f P E R hA R SR FEIRE TRRIFITEG A R

14:30~14:45 2.6 F 2 - AU IFEHR ER BT

14:45~15:00 2.7 ¥ # AP ipd 4 FEREFREAT

5,;’1’1%%‘ DAY 2 BAE PR — TaiCCAT & & 47

15:00~15:15 28 & @
7L *g"‘l\.»

|$ e ,g.,-/\ 3l 5T S 3z __'\ “: 4. 2, 3 2
15:15-15:30 2.9 £ E?l;] R Zabial SUCIROP Nl sl
15:30~15:45 210 2 4% BPAFEITF 7L %2 A REL A ERPE

15:45~16:00 # ¥t Tea Break (B)

Session 3 i AL X TRl E i R HEE B
ERE A S N AR

16:00~16:15 3.1 Jz< . BAEGERILRY NFEEINE Y

lm
\\
em
W
g
T

16:15~16:30 3.2 #F Rt

BT ,FJ;: kB2 - PR SRR R

Sk

2

16:30~16:45 3.3 Xzt ok T VRO R B HEIE AR ELR



16:45~17:00 3.4 2 2R BT IR - Be RN

17:00~17:15 3.5

ok
£

(4

SAR Imaging Mechanisms of Ocean Bottom

:15~17: iR > % ) . .
17:15-17:30 1 36w % Topographic Features in Taiwan Tan

17:30~17:45 3.7 #Rax~ et Mod FEE RPN e )

17:45~18:00 3.8 Z 4 ADCP ek ERIFHALE M § o R4 g+

18:00~18:15 3.9 EJIW MAFEARFEAEEFFESFZF AR

18:15~18:30 3.10 Fhacir it — iR U B R ¢ ke b BLBI BN

18:30~21:00 8t % *t ;3 X% B Banquet

11 % 11 p

Session 4 § i BT LS WOEREE 2 PR
AT B TAR

08:30~08:45 4.1 38K  igEis A EL P

e

08:45~09:00 4.2
(17 * )

Penghu Islands
09:00~09:15 4.3 | iz&nf 2008
09:15~09:30 4.4 | sF F I o BARTRIFE KR FaR g

09:30~09:45 45 5k < 4 v /‘?/4"’\/4 ST SN W)l j],:l,_Z

09:45~10:00 % %c Tea Break (C)

Session5 T AR FRB ST EL BIRTELFE

EIE-RET ) S NE 97

% BAE R AT EFRIP R RIS ERFES

The fluctuation of coastal fisheries and hydrographic
features during the cold water intrusion event around

The cause for the cold disaster in the Taiwan Strait in



10:00~10:15

10:15~10:30

10:30~10:45

10:45~11:00

11:00~11:15

11:15~11:30

11:30~11:45

11:45~12:30

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5 AL e

FARFPE A4S Tasikgstodis 200§ gk
" g Wi

TWEBS : 6 _fesh i (b )SHh kTG |

§ R R ;
’nn
. , | IR
" ENSO TR o84 d Az By RBER 1=
Bs
ﬁ/“i@&ﬁﬁjﬁﬁj'ﬁ—/gﬂ ::HIJ
A
B BB REL (e R ?g
_ | it
Bh R pRE R g H
First observation of the haptophyte bloom (Phaeocystis Fg

jahnii and Phaeocystis cordata ) in the subtropical East
China Sea

§RFF

AFAFIRE K EES KR R REAE
=R FRIE
SR AR B AP B L wBRE o ((E3 16:50 #5K EEABEE )



R

Title of Keynote
The ATOP (Advanced Taiwan Ocean Prediction) System &

Circulation Dynamics of the Taiwan Strait

I will describe the ATOP system and some dynamical analyses
both observations and models focusing on the western North
Pacific as well as the seas around Taiwan, including the Taiwan
Strait.

Lie-Yauw (Leo) Oey

NSC Chair Professor, National Central University, Taiwan; also

Physical Oceanographer, Princeton University (lyo@princeton.edu)

Education

1978 Princeton University, Ph.D.

Thesis: Numerical simulation of shock wave-turbulent boundary layer interaction
1976 Princeton University, MA, MS

Thesis: Separation of a turbulent boundary layer — an asymptotic analysis

1974 London University, B.Sc. 1st Class Hon.

Thesis: Laboratory experiment of turbulence behind bluff bodies

Awards

London U. 1974 Draper Award

IEEE Ocean Engnr.Soc. 1984 Outstanding Engnr Award
IEEE Centennial Key to the Future Award, 1985
J.Geophys.Res. 1995 Excellence in Review Award

Taiwan’s Foundation for the Advancement of Outstanding Scholarship, 2010
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Chemical characterizations and source identification of high E
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wintertime PM in Kinmen

Shih-Chieh Hsu

Research Center for Environmental Changes, Academia Sinica.
128 Sec. 2 Academia Rd., Nankang, Taipei, Taiwan.

Tel.; (886-2)2653-9885 ext 530 T8

Both the Yangtze River Delta (YRD) and the Pearl River Delta (PRD), the two "Iilij
most rapidly developing areas in eastern China, have suffered from serious air R
pollution, and thus, numerous investigations were devoted to studying these problems. g

==

Other areas in eastern China have received less attention despite similar rapid
development in their industries and economy. In this study, we analyzed air-quality
data from Kinmen Island (24°27'26"N, 118°19'36"E) located off Fujian Province and
between the two abovementioned deltas. Our results clearly show that the study area
is experiencing serious air quality deterioration. Particularly, high levels of suspended
particulate matter (PM) were observed during winter, when the northeasterly
monsoon prevails. For example, concentrations of wintertime PMy, (particles <10 pm
in diameter) frequently exceeded 100 pg/m? in the last three years.

In addition to the air-quality data analysis, aerosol samples were collected
between 22 November 2007 and 6 March 2008 and subjected to chemical analyses of
various species. Our findings show that the three principal PM components include
organic, mineral, and sulfate species with moderate to minor fractions of nitrate, sea
salt, elemental carbon, and trace metal oxides. The high PM levels observed over the
island may be partly attributed to the transport from a mixed-type industrial area
located ~40 km northeast of Kinmen. Our study could partially fill the air quality data
gap between the YRD and PRD regions, and highlight the alarming fact that air

pollution has gradually expanded along eastern China’s coastal zone.
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The trace metal contents in adult male, non-ovigerous
and ovigerous female, and its egg sacs copepod, Euchaeta

concinna, in Northern Taiwan Strait.

Shih-Hui, Hsiao, Tien-Hsi, Fang
Department of Marine Environmental Informatics, National Taiwan Ocean University,
Keelung 202, Taiwan, R.O.C

Many studies have shown that marine copepods have a great capacity to
accumulate trace metals and the bio-concentration can be three to seven orders of
magnitude. Thus, copepods can play an important role in the transfer of trace metals
from producers to higher trophic levels in aquatic food webs. The present study
analyzed the trace metals contents in adult male, non-ovigerous female, ovigerous
female and the egg sacs of copepod, Euchaeta concinna (Fig. 1), in Northern Taiwan
Strait (Fig. 2). The trace metals concentration ranges in Euchaeta concinna and their
egg sacs are as follows: Cd, 0.04-0.5 pg g™*; Co, 0.06-59.7 ug g*; Cr, 3.8-33.2 pg g™
Cu, 6-24.6 pg g'; Fe, 9.8-45 ug g Mn, 2.4-16.7 pg ¢ Ni, 0.5-3.7 pg g™ Pb,
0.2-1.6 pug g*; and Zn, 29-196 pg g (Fig. 3).The average concentration of trace

metals in the all analyzed copepod samples follows the sequence: Zn>Fe>Co>Cu
=Cr>Mn>Ni>Pb>Cd. The concentration difference in the copepod samples is

quite considerable (up to 10-100 fold variations). The sequence of the sums of the
normalized value of all metals in the different copepod samples was: egg sacs >

ovigerous female > male > non-ovigerous female.
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Fig.1. The illustration of ovigerous female of Euchaeta concinna

*RA : relative abundance
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Oceanic internal waves in the southern Taiwan Strait

Jianyu Hu, Xiaolin Bai
State Key Laboratory of Marine Environmental Science, College of Ocean and Earth
Sciences, Xiamen University, Xiamen 361005, China

We present the evidence and characteristics of oceanic internal waves (IWSs) in
the southern Taiwan Strait based on the in situ observations in July 2011. During
normal observations, temperature and salinity profiles are measured every 2 hours by
a Conductivity-Temperature-Depth (CTD) profiler and an MSS-90L microstructure
profiler. While the IWs were passing by the observational site, we deployed a CTD
profiler at 33 m depth to measure temperature and salinity with high frequency (8 Hz)
for one hour. The measurements show temperature and salinity variations are
associated with the propagation of a group of depression IWs. Some characteristics of
the IWs are revealed as follows. The IW period is around 6.4 minutes through spectral
analysis. The IW amplitude is about 23 m as estimated from the depth fluctuations of
isotherm and isohaline. The phase speed of the IWs is calculated to be about 0.47 m/s
by numerically solving the Taylor-Goldstein equation. In addition, it is indicated that
the IWs occur when both the tidal height and cross-isobaths tidal current component
reach their maxima from the result of a global tide model. A Synthetic Aperture Radar
(SAR) image acquired in July 2008 gives the evidence of IWs in this region,
suggesting that the in situ observation is not a special case. With the MODIS true

color images, the possible origin of the waves is also discussed.



Critical monsoon wind and current reversals in the

Taiwan Strait

%
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Results from the North Pacific ocean model developed in part 1 are used to
provide a new view of the circulation dynamics in the Taiwan Strait, focusing in
particular on cross-strait flows. Analytical formulae for estimating the wind and
pressure-gradient driven currents in the strait are derived. Criteria for conditions that
lead to cross-strait flows are established. For northeasterly winds stronger (weaker)
than a critical value 1 0(7 )m s -1, surface currents in the strait tend to be
southwestward (northeastward). For wind in between, the flow pattern tends to be
complicated, and surges are produced when northeasterly winds weaken; the
along-strait pressure gradient then forces strong N-shape circulation that can transport
particles eastward across the strait. EOF analysis suggests that fluctuating
pressure-gradients are primarily due to sea-level setup (and set-down) around the
westward bend of the Chinese coastline in the south, rather than being caused by
deep-ocean (e.g. Kuroshio) forcing. Tracer and particle tracking show that debris
found near the northwestern coast of Taiwan in late March 2012 may have originated
from a shipwreck incident near Xiamen, China some 2 weeks earlier, with the onset of
winter-spring transition when northeasterly winds weakened within (and below) the
critical values. Finally, it is shown that wave-induced Stokes drift plays an important
role in transporting and dispersing the debris onshore.
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Analysis of the Change Trend and Sources of Nitrogen and

Phosphorus in Xiamen Sea Areas during the Eleventh

Five—Year Period
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Based on the monitoring data and relevant informations in Xiamen Sea Areas
during the eleventh five—year period,the change trend of annual concentration and
spatial distribution of DIN and DIP were analyzed. And the total pollutant amount of
TN, TP, Ammonium from various sources were discussed.The results displayed that
the annual mean DIN concentration showed a wave of down trend,the annual mean
DIP concengtration showed the up trend. The concentration isolines were
Concentrated from Jiulongjiang estuary, and outward sea concentration isolines were
gradually reduce.The Jiulongjiang was the largest source of of Nitrogen and

Phosphorus, which account for about 70% of the total pollutant amount.



In-site measurements of turbulence over algal i
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Turbulence in shallow water plays an important role in shoreline evolution, ;HJ
larval settlement of marine invertebrates, and pollution dispersal in tidal water. a
However, turbulence in the shallow tidal zone in the presence of currents and waves is i
poorly understood. Here, we presented in-situ measurements of wind, waves, %1%
current, and turbulence over the algal reefs, Guanyin, Taoyuan, northwestern Taiwan. K
Waves and multiscale flow velocities were measured by pressure sensors and wave g

==

gauges and by acoustic Doppler velocimetries (ADVSs), respectively. The measured
ADV data pass typical quality control criteria even under small wind speed (<7 ms™)
and small to moderate waves (significant wave height < 0-0.7 m) conditions. A
differencing technique with least-square filter was used to decompose the
quality-controlled velocities into turbulence, mean current, and wave-induced
oscillatory flow. Turbulence dissipation rate ewas estimated by fitting turbulence
spectra in the inertial subrange. The measured ¢ over the algal reefs ranges in 10°°

-10% (m?s), which is comparable to previous findings over coral reefs.



ERABHRERS PP ER

& gL diEar . gmeead
1Wiﬂ¢*§¢@ﬁﬁﬁﬁ§p;%yﬂﬁﬁ
HCERERS NAE R o Yol e

B R LA EpPEEy L4

g & PSR 2001~2011 E BRI TR A 0 EBABAF R b
FeRaOBEHE Y REHFLHFSBRET I pAP/Ep P RY
BEEF D PR ER e BT P BP0 R R AR SRR
KA RE W ERBBRERP (e HAHAY FRRET RS F) 05
A2 b A BEAF LR

ARG R 2 A ER SRR TA R A G R BOTIT AR R

AR EAN A G B RINE 2P BAELG R H G EF P G Y

AT

e

PIFHPIRG > b P FEE AR W AP EPR LB AR
BB sl Aep kB L p PR FR A 2T AT RS AL G
31 P oiF Hp r’}jﬁz‘fgg)ibt’:}%r}’ﬁﬁ*"i?}l—l—}?"“]—"‘*l—m%ﬁ;}%r}"' a-l;;}
BEABDFHEL DAY R F2 S FEE
A2 FER R RIS R AT D RTES S 1(cpd)
B EAAE S 5 2(cpd)pF 2 o) gk T e 0 T A w35 i Rotary spectral Analysis j# 47
Nk FRIIPEE SRR g e  FRIE S P Ak o fe £ A B F ORI P R
HREAFL R THLERPIEEFHPIHELPEIHPR I ZF 2810 4
a2 ER A EEFR P DR AT HRE DR B TS
AR EREF > RIAAFREN LR PE P o
MAET AR ~ 2 50~ 45 b HTYHPE

d;"

S

e



Coupling of A Regional Atmospheric Model (RegCM3)
and A Regional Oceanic Model (FVCOM) Over the

Maritime Continent

We describe a successful coupling of two regional models of the atmosphere and T8

the ocean: Regional Climate Model version 3 (RegCM3) and Finite Volume Coastal ?g
Ocean Model (FVCOM). RegCM3 includes several options for representing filiy
important processes such as moist convection and land surface physics. FVCOM EH
features a flexible unstructured grid that can match complex land and islands g
=

geometries as well as the associated complex topography. The coupled model is
developed and tested over the Southeast Asian Maritime Continent, a region where a
relatively shallow ocean occupies a significant fraction of the area and hence
atmosphere-ocean interactions are of particular importance. The coupled model
simulates a stable equilibrium climate without the need for any artificial adjustments
of the fluxes between the ocean and the atmosphere. We compare the simulated fields
of sea surface temperature, surface wind, ocean currents and circulations, rainfall
distribution, and evaporation against observations. While differences between
simulations and observations are noted and will be the subject for further
investigations, the coupled model succeeds in simulating the main features of the
regional climate over the Maritime Continent including the seasonal north-south
progression of the rainfall maxima and associated reversal of the direction of the
ocean currents and circulation driven by the surface wind. Our future research will
focus on addressing some of the deficiencies in the coupled model (e.g. wet bias in
rainfall and cold biases in sea surface temperature) and on investigating the

predictability of the regional climate system.
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Numerical Simulations of Upwelling in Nan-Wan Bay of

Southern Taiwan

FH
R

The Nan-Wan Bay is located in the southernmost Taiwan which is a
semi-enclosed basin. The Bay is surrounded by the Pacific Ocean in the eastern side
and Taiwan Strait in the western side and faces the Luzon Strait to the south direction.
The Luzon Strait in which consist of the Luzon Island Arc and the Heng-Chun (H-C)
Ridge is one of the major generation sites of baroclinic (internal) tides in the world
ocean. The Kuroshio flows northward through the eastern side of Luzon Strait, and its
direction is perpendicular to the directions of the baroclinic tide propagation. In this
study, a parallel computing and high-resolution three-dimensional tidal model, the
Princeton Ocean Model (POM), was employed to simulate ocean circulation and the
tidal current simultaneously in the coastal waters of southern Taiwan. The nested
domain was adopted to narrow the computational region to the southernmost coastal
waters of Nanwan Bay at Taiwan. A higher-resolution model with spatial grid of
500m (1/200 degree), was used to simulate the distribution of current and temperature
in the Nanwan Bay and baroclinic tidal energy flux in the Luzon Strait. The
barotropic-to-baroclinic (bt-to-bc) tidal energy conversion rate and bc tidal energy
fluxes were further analyzed and was used to locate the generation site of internal
tides in the Luzon Strait. From simulation results, we further study the cold water of
upwelling at Nanwan Bay.

The results show that the numerical model could represent characteristics of the
hydrodynamics and hydrography in the Nan-Wan Bay. The sudden temperature drops
occurred more significantly during spring tides at Nanwan Bay. Inside the Bay, the
current forms a counter clockwise vortex because of the topographic effect during the
ebb tide. The results of the baroclinic tidal energy flux show that the baroclinic tidal is
generated from the eastern flank of Heng-Chun Ridge, and there is a strong energy
flux area which seems to be a source of the baroclinic tidal westward propagating into

the Bay. The upwelling of cold water due to the baroclinic tidal propagating from the

2



Heng-Chun Ridge causes the temperature drops. Comparing with the baroclinic tidal
energy flux without the Kuroshio’s influence, the energy flux can reduce the

temperature variations.
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SAR Imaging Mechanisms of Ocean Bottom

Topographic Features in Taiwan Tan

HETEIE =

Quanan Zheng

State Key Laboratory of Marine Environmental Science, College of Ocean & Earth tg
Sciences, Xiamen University, Xiamen, Fujian 361005, China. 5
University of Maryland, College Park, Maryland, 20742 USA p: [

On satellite  SAR (synthetic aperture radar) images, the ocean bottom z%
topographic features at depths up to 600 m show up as wave-like patterns. Previous 3%
investigators have developed imaging models for homogeneous model ocean, like filg
very shallow coastal waters. However, field measurements indicate that the most g-]:
ocean areas are vertically stratified. In order to determine the quantitative relations &

between the SAR imagery and the bottom features in a stratified ocean, a
two-dimensional, three-layer ocean model with sinusoidal topographic corrugation is
developed. Solutions reveal the following key points. 1). In the lower layer, the
topography-induced waves exist in the form of stationary waves, which satisfy a
lower boundary resonance condition. 2). As internal waves, the topographic waves
may propagate vertically to the upper layer with an unchanged wavenumber, if the
angular frequency of the waves are within a range of the Brunt-Véiséla frequencies of
middle layer and upper layer. 3). The topographic waves are extremely amplified if an
upper layer resonance condition is satisfied. 4). The physical expression of the SAR
image of topographic waves is derived. The results indicate that the topographic
waves on SAR images have the same wavelength of bottom topographic corrugation,
and the imagery brightness peaks are either inphase or antiphase with respect to the
topographic corrugation, depending on a sign of a coupling factor. These theoretical
predictions are verified by SAR imagery and field observations in the Taiwan Strait.
This study provides a physical basis for quantitative interpretation of SAR images of

bottom topographic waves in the stratified ocean under a parallel flow condition.

@,



th

B ek T iEiEpp ¥ s 9

gz log ELiae o dogeat
HE R SR S - Lok s e
2R L % ke gk AL AT T ST T i
S A A E R BAEPEE T L

4]_—;]53}:;;;;;‘ EE I SIS 22l NN ) =gy
A, A,

T

]

Y -
KZ2_

AR TR AR HE PR LA SRS

-~ ‘Q\

B8R, 4
,B,_g- > vy

|-

FIERBIIRB R VAZ g GE AR ATERDBELT AP

HWAvo Zan D ITAS 22 R 44 %P 5 W CoastView Project # 3 B 1 #7i2

~

T AR REp R AR AR ERA EF R T 0 BRLBRIZ DL AR
ERES L& -

A2 - FVAIY AL T EERIFRL 2o AWP FERRDR
RS F DA T R A G E R 27 R ahw R R L R A R
BHETERGL AT H - TERARD B R AREREEERL

O 9- SRR A K S-S R R

AT EHEPTERPRIERZT T £ Argus 1T 5B LR i S AR
P CCD # ffit 51t chifi 47 > B AL G B ELER 4 o P ~ B 541 ~ 24 %

ZZRERE LRI CCDREGERINFRZ B EFTEE P2 288

E

(7 g o
ﬁﬁ?éiﬂ&ﬁmﬂﬁﬁé’%&ﬁw'%@*&?ﬂ%?:ﬁﬂﬁiﬁ
AL oS F BRI RTENERERLIP AL
PR R A PR R N R K TR AP T 35

AFEUAM TR E T s FR GO BEFRCE PRHBT B FR R
TARLRE R S VL N RBOEZ R E R D RGE R AR R S
Hyk iR e B MG WA R AR ERT UBEHEA R g

B B2 s gy

j*

R E ot BE PR - Bk e

ic)

-



ADCP fr& R ERIFHRALB P § o Rlip&

B
WERAREIG L ERBEERTRE

BB REBEEn

il #§ ADCP friﬁfﬁiiﬁ'ﬁiﬁ-ﬁﬁ"? B E e RIT AR ol B
RIFH - Ty TR IRE L™ v 5 ks AR & w i G RITEH
3 A fh v W?Eﬁﬁéﬁ’“&% BRI S ZP N W G R RTOE
fAke @ P R UREARF o e E ARG TR gl A HEAR Iz o Flpt 1 R
LB R G chit o i B ¥R % HEOF A 41 W II& G = AR

P - LR E B R 0 - BRG] e &
Tead MUP PR > 4 A5 ORI 2w 2 g R0 PR R B WK E L
POk F et Rl H R N A AR F e BB RS o 2
R ek A R NS ApERA (FY o ad G R Y 2L e AR o S M H B 5

RUYEp i a gt x PR PE a0 FE BER] o



BIR % =

P BBEAEREASFT AT

AP AR B RRER vt A A A QIR 2 Ko
3R T2 - PIAGRG AR EREY YRR R AF T F A R H 2
ML AAFAPPITE S GARB 2 RAAT B LR S RE TP EAS
kR me P ARG S 53 AERFFESF LR BRI - A IE -
Gl BT R E U E 0 E T RS THMBER R AT
(Nrt2) > ZZAFap B *AHRIFAFEIATERE > 7 LT FRARAFLEF
RIZREREFHH > BFEpEkB? 3487 I PRI AR €4 Fr4] o 2010 =
AT AR S IR o A SRR Y B R RRER R A RER AT L
A, B¢ g4t F %3 (Skeletonema) #rip] 2 R4 BEor o RiT X s Aen

BEL Y RIISARLE R AR LRI R A AT B L R R

LFF Y% B4 A 444 & 7] E3 (Chaetoceros) #7ip] 8 2. 5 % RIEE 7 » M3
FREAEERAY AAFIAREDLITEARARE T3 P L5 B4
B HT A RBRBP ICAZ TN ARSI BN REN EXIF A D
AR A S RA 3 o f A fEE AR ZREFEEMNERIZ R § J1*
E



B —P B RET Y gk RRIEE

T

i — P U MRy ARy a2k f;?"fi&,]‘«.z%
WP & PN g o AR F iE R foing B LT s ¥ R
EREIAR B LS CE g S SR § S AE MATER S A NS S A
Ry enpap vk > 114 J5in v 2010—2011 £ & F 2 iEARELR S X b

B—@ T MR Y ko BRI PUNTEE ok B X 44T F W G TRan iR e
RERAF R



LEIRN

AGEE B RS R A 3 as 0 0 E A TERR HBE RS EAR
Wb b EPUTREFPL- B P el @p e & ikyp o v A
AP EF e AT A NG X F R A F Uk i B E - AR
Bipa BN PEos 2000 #2520 ¢ A BEFRFEFFIIEE R 50K
B2gicias PR - BAE LB NP 07 L gk P ik gy 0 2009 £ 42
ARE A E AR ERERER T 24 33 Bin A AR EN P PR 20

¢ AR E 33 B T ELARE B 0 28 B Fh 139 B ARAER A A T s AL € GART R

S B o R A2 EF R Rk (R 1504 22 ) eng et TRl E o e B
9 B imxk 50 £ = F A e 30 £ AT A K24 BT BEF 3B ahfppE
FEER - AH T LR ETRNI B o YRR [AEEs Y
I BP0 A4 24 B TRRE LRI TR P 2.8k > A3 ADCIRC #3422
TAREL A BRI RETR RPIoRE B AP RERT A58 L ARl v
EH R R teskis > ¥ 1981-2010 # gk B b RP R THHE AT 24 B
PREan30 EgpremiE HFHrELE IAREAGIFEEIRDF P o
EEETRPIAEALFFRMNFPARFPEEE PR SRR EP R
TE PN 2E A 3B BAEDEN P



The fluctuation of coastal fisheries and hydrographic
features during the cold water intrusion event around

Penghu Islands

Yi-Chou Yang?, Yi Chang', Wann-Sheng Tsai® and Ming-An Lee*?

!Department of Environmental Biology and Fisheries Science, National Taiwan
Ocean University, 2 Pei-Ning Road, Keelung 20224, Taiwan

“Center of excellence for Marine Bioenvironment and Biotechnology, National
Taiwan Ocean University, 2 Pei-Ning Road, Keelung 20224, Taiwan

*penghu Marine Biology Research Center, Fishery Research Institute, 8 Hing Kong
North Sreet, Magong City Penghu County 88049, Taiwan

From long-term (1996~2011) observations on wintertime sea surface
temperature (SST) fields of satellite-derived data, an exceptional cold-water intrusion
into the southern Taiwan Strait (TS) was noted in years of 2008 and 2011. In the
winters of 2008 and 2011, the strong and continuous northeasterly wind caused by a
La Nifia event drove the cold Mainland China Coastal Current more southward
allowing it to penetrate into the southern TS north of the Chang-Yuen Ridge, and a
portion of this current intruded eastward to south of the Penghu Islands. These two

events resulted in a SST decline of 11.6 and 7.4°C, respectively. The former also

significantly damaged marine life, causing the death of more than 73 tons of fishes at
Penghu Islands, but not for the latter. The reason may relate to the strength and
pattern of cold-water intrusion.

Comparing variations of the first quarterly catches in 2008 with long-term
averages from 1996 to 2011, excluding 2008, we found 45%~79% decreases in the
catches of pole-and-line, long-line, and gill-net fisheries and a > 280% increase in the
set-net fishery. Species compositions of the former three fisheries were dominated by
non-migratory species, while the latter one was mainly composed of migratory
species, according to questionnaires returned by the fishing industry. These results
suggest that the cold water intrusion event simultaneously induced both positive and

negative impacts on several fish communities and species.
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The cause for the cold disaster in the Taiwan Strait in
2008

Enhui Liao®, Yuwu Jiang™*”, Li Li? Huasheng Hong', Xiaohai Yan*
!State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen
361005, Fujian, P. R. China

*The Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, j: [
Fujian, P. R. China

%College of Earth, Ocean and Environment, University of Delaware, Newark, z%

Delaware, 19716, USA }i

*Joint Institute of Coastal Research and Management (UD/XMU Joint-CRM) 21]1;

&Y

Normally, the off-shore branch of the China Coastal Current makes a U-turn W

north of the Zhangyun Ridge in the Taiwan Strait. In early 2008, it made a straight
path toward Penghu Island, and carried water as cold as 14°C, causing great damage
to the local aquaculture and coral reef ecosystem. In this study, the mechanism behind
this great cold-water intrusion is investigated with the aid of available data and a
three-dimensional model.

The model results show the 2008 intrusion can be divided into three stages. First,
at the beginning of February, the off-shore branch of the China Coastal Current
formed a U-shape in the Taiwan Strait; the branch moved the cold water cross the
strait from the western strait to the central strait when the off-shore geostrophic
current related with southward sea level and density gradient overcomes the on-shore
Ekman transport caused by northeasterly monsoon as in a normal winter. In the
second stage in mid February, stronger local northeasterly winds plus a
remotely-forced coastally-trapped wave from the northern coast of China intensified
the southwestward current in the Taiwan Strait; it transported the cold water of the
China Coastal Current branch to Penghu Island abnormally. Finally, at the end of
February, similar to the flow pattern in a normal spring, the northeastward warm
current was re-established with weakened wind, and the cold water gradually retreated
to the north (as part of the U shape). The first two processes happened one after the

other, resulting in the unique intrusion of the cold water.
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T-WEBS (Taiwan Watershed Ecology and
Biogeochemistry Study):* & i 4 : &3 F F(Reh )HE k%
ARG BRZBE

Fuh-Kwo Shiah (% & ), Research Fellow

Research Center for Environmental Changes, Academia Sinica, Taipei, Taiwan

Time-series and observatory studies are essential tools for the analysis of
environmental changes. The major goal of this Taiwan-NSC supported project (i.e.
T-WEBS) is to establish a watershed ecology and biogeochemistry time-series
observatory. Weekly sampling of various environment factors is conducted at the
dam-site of the Fei-Tsuei reservoir. The T-WEBS project constitutes six components,
including atmospheric deposition, hydrography, biogeochemistry, plankton ecology,
eco-infomatics and modeling. Recent studies suggested the frequency and intensity of
extreme weather events (i.e. precipitation and typhoons) might increase with global
warming. Dynamics of particulate organic carbon (POC) in aquatic ecosystems has
received much attention since the proposition of biological pump. It remains unknown
how extreme precipitation/typhoon impact DOC, a pool ~10-fold larger than POC.
Here we show that from 2004 to 2009, thirty-one summer (Jun~Sep) typhoons with
distinctive precipitations (<6~362 mm d™) swept through a phosphate-limited
subtropical reservoir. Inter-annually, summer phosphate concentrations (<10~281
nMP) were positively correlated with precipitations; DOC concentrations (54~119
[ IMC) changed ~2-fold, varying negatively with bacterial production (2.2~10.5 mgC
m™ d™), which showed a positive relationship with phosphate concentrations. Our
analysis implies that as the intensity of extreme precipitation/typhoon increase in a
warming climate, many mineral-limited lentic freshwater ecosystems might become
more as CO; source. This positive feed-back mechanism might feed more CO, into
the atmosphere and induce more server extreme weather events. The applicability of
this theory to ocean/coastal systems remains to be verified.
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First observation of the haptophyte bloom (Phaeocystis
jahnii and Phaeocystis cordata ) in the subtropical East
China Sea

HETEIE =

Yun-Chi Lin*, Chih-Ching Chung?® and Kuo-Ping Chiang'#®" t%
YInstitute of Environmental Biology and Fishery Science, National Taiwan Ocean Ba
University, Keelung 20224, Taiwan iRl
?Institute of Marine Environmental Chemistry and Ecology, National Taiwan Ocean 8
University, Keelung 20224, Taiwan i
3Center of Excellence for Marine Bioenvironment and Biotechnology, National %:%
Taiwan Ocean University, Keelung 20224, Taiwan [
&Y

Haptophyte (prymnesiophyte) is an important member of the photosynthetic =

nanoeukaryotes duo to its influence on carbon and sulfur cycles in the marine
ecosystem. However, its distribution and phylogeny of 18S ribosomal RNA (rRNA)
gene in the western Pacific Ocean remains poorly characterized. The objective of this
study is to investigate the distribution and phylogeny of haptophyta in the subtropical
East China Sea (ECS). Our sampling area covered the continental shelf of the ECS
with 32 and 47 stations in spring and summer 2009, respectively. The quantitative
measurement  of  haptophytes was adopted with  Tyramide  Signal
Amplification-Fluorescent In Situ Hybridization (TSA-FISH) in surface waters and
focused on the profile of haptophyte-bloom transect. Our result showed that
haptophyte in spring could reach up to 2.2 x 10* cells mI™* whereas in summer it was
peaked at 3.1 x 10° cells mI™ in the Changjiang River plume. Overall, the spatial
variation of haptophyte in the surface was inversely related with temperature,
suggesting the main factor to control their abundances. Moreover, the average amount
of haptophyte contributed to nanoplankton was respectively 31% and 12% of
abundance in spring and summer. The taxa of the haptophyte-bloom were dominated
by Phaeocystis, most likely to be P. jahnii and P.cordata based on the full length 18S
rRNA gene. This study was the first report about the bloomings of P. jahnii and P.
cordata in the subtropical ECS whereas the other species in Phaeocystis were known

from the high latitudes.
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Simulation of diatom and non-diatom distributions in the i
northern South China Sea using the Photo-CoSINE model 4]
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Simulation of barotropic and baroclinic tides in East and i
South China Seas E
Lin%, Y.-C., S. Varlamov?, L. Oey',*, Y.-L. Chang®, M.-C. Chang* and Y. Miyazawa® i+
'National Central University i%
%Japan Agency for Marine-Earth Science and Technology B
®National Taiwan Normal University p: [
. . _ o A

A numerical ocean model is being developed at the National Central University, ﬁﬁ
Taiwan for simulating currents, sea level, temperature, salinity and other ocean 3%
parameters of the North Pacific Ocean, with focus in the seas around Taiwan. Since gﬁ
March of 2012, the model has provided nowcast and forecast of the ocean fields on a &

=
real-time basis (http://mpipom.ihs.ncu.edu.tw/index.php — the Advanced Taiwan Y

Ocean Prediction (ATOP; Oey et al. 2012)). The ATOP now includes barotropic and
baroclinic tides, and this work reports our efforts in validating the simulated tides
against observations in East and South China Seas.

References:

Oey et al. 2012: ATOP — Advanced Taiwan Ocean Prediction System based on the
mpiPOM. Part 1: model descriptions, analyses and results. Journal of Terr Atmos
Ocean. In press. (Available online

from http://mpipom.ihs.ncu.edu.tw/PUBLICATION/Oey-etal-ATOP-TAO.pdf).




Surface Particle Exchange between Western North Pacific

Basin and Adjacent Marginal Seas

Chang', M.-C., Y .-L. Chang?, L. Oey" *and Y.-C. Lin*
! National Central University
2 National Taiwan Normal University

A numerical ocean model is being developed at the National Central University,
Taiwan for simulating currents, sea level, temperature, salinity and other ocean
parameters of the North Pacific Ocean, with focus in the seas around Taiwan. Since
March of 2012, the model has provided nowcast and forecast of the ocean fields on a
real-time basis (http://mpipom.ihs.ncu.edu.tw/index.php — the Advanced Taiwan
Ocean Prediction (ATOP; Oey et al. 2012)). The ATOP includes a particle-analysis
package, and this work reports our efforts in studying the surface water exchanges

between the deep basin of the western North Pacific (including the Kuroshio and the
North Equatorial Current) and the adjacent South China and East China Seas at
seasonal and interannual time scales.

References:

Oey et al. 2012: ATOP — Advanced Taiwan Ocean Prediction System based on the
mpiPOM. Part 1: model descriptions, analyses and results. Journal of Terr Atmos
Ocean. In press. (Available online

from http://mpipom.ihs.ncu.edu.tw/PUBLICATION/Oey-etal-ATOP-TAO.pdf).
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