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S1. Keynote

Observing the sub-mesoscale in the coastal
transition zone: development and current state of
in-situ and remote sensing technologies

Pierre Flament

University of Hawaii at Manoa

Abstract

The coastal transition zone, straddling the ocean from the near-shore to
the large scale circulation offshore, displays a rich spectrum of mesoscale
and sub-mesoscale eddies, excited by hydrodynamic instability of density
fronts and of shear layers detached from obstacles, as well as directly forced
by Ekman pumping in the lee of mountainous islands and isthmus.
Topographic coupling between the basin-scale barotropic tide and short
wavelength radiating baroclinic tides brings an additional level of
complexity to the structure of the flows. Observing these flow features is a
challenge, due to their horizontal scales smaller than the Rossby radius of
deformation, and their rapid evolution shorter than the inertial period,
precluding the use of classical ship-based hydrographic surveys. A variety
of in-situ and remote sensing techniques have been used to advance the
dynamical understanding of these processes. Early measurements of strain
and vorticity were provided by clusters of drifting buoys, revealing a strong
asymmetry between anticyclonic vorticity, capped at -f by the centrifugal
instability limit, and cyclonic vorticity, observed to exceed 10*f at some
fronts. While satellite-tracked drifting buoys ideally sample the Lagrangian
component of the flow, three radar-based techniques complementing each
other have the capability to image small-scale processes. The
interferometric swath radar altimeter (the SWOT mission) provides direct
snapshots of sea surface height, down to a resolution of 10 km, but is of
limited use where the height gradient is small, in particular at low latitudes
and in anticyclonic cyclostrophic flows. Interferometric along-track
synthetic aperture radars provide snapshot of surface velocity, but require
either very large antennas, or tandem missions, to obtain a useful velocity
resolution. The global coverage of both satellite-based techniques is offset
by coarse revisit periods of 10-30 days, making them elusive to sample the
temporal evolution of instabilities. Shore-based High Frequency Doppler
radars (HFDR) remain the tool of choice to map the sub-mesoscale.
Considerable technological evolution of the hardware of HFDRs has taken
place over the past three decades. Earlier pulsed radars, range-resolving in
the time domain and broadcasting high power radio signals, have given way
to low-power frequency-modulated continuous wave radars, range-
resolving in the frequency domain, safely deployable in non-restricted
areas. Long linear beam-forming antennas, originally used to obtain
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azimuthal resolution, have given way to compact goniometric antennas and
to small-footprint clusters of receive antennas. Advances in electronic
components such as direct digital synthesizers, demodulators, analog-to-
digital converters, monolithic integrated circuit amplifiers, as well as their
mass production driven by the telecommunication industry, have reduced
the cost of the radar instruments, to a level similar to other oceanographic
instrumentation. The reduced power demand of modern electronic circuits
now allow off-grid operation of HFDRs on solar, wind and fuel cells,
expanding deployment opportunities in remote areas.  Most future
improvements are anticipated to result from new signal processing
algorithms, making possible advanced modes of operations such as multi-
static arrays, pseudo-random code modulation, and simultaneous multi-
frequency phased-locked signals. The future Luzon Strait Observing
system, which will be based on multiple HFDRs deployed on the northern
shore of Luzon (Philippines), on the southern shore of Taiwan, and on the
Batanes islands in the middle of the strait, will capitalize on these advances,
to provide a detailed coverage of one of the most complex areas of the ocean,
combining a looping boundary current, with wind-stress curl driven eddies,
island wakes, and internal tides and solitons.

Keywords: ocean eddies, coastal currents, internal tide, high frequency
radar, Luzon strait
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On the Doppler offsets of the 1** Order HF Radar
Sea Echoes

Wu Xiongbin'?, Huang Qihua!?, Yue Xianchang'?, Zhang Lan!*

!School of Electronic Information, Wuhan University, Wuhan, China
430072

2Collaborative Innovation Center of Geospatial Technology, 129 Luoyu
Road, Wuhan, China 430072

Abstract

The 1* order sea backscattered spectra point bear Doppler offset from
1/ (Bragg frequency which = o.027., where fj is the radar carrier frequency
in MHz) due to radial currents on the ocean surface. We found that the
Doppler offset from +fg due to the approaching ocean wave is different in
value from the Doppler offset from —fg due to the receding ocean wave
spectra point and. More interestingly, we found the real Bragg frequency of
the sea surface (fa:) fe: NOT equal to fg in almost all the cases observed by
our HF radar. This biased result is assumed to be caused by the local mean
slope of ocean surface, which is supposed to be result of tidal waves, or
may be caused by local strong wind. This result has been found to have
observation-directivity dependence and to respond quickly to wind process.
More observations and intensive studies are needed to research into the
characteristics and cause of this phenomenon. This study may contribute to
new theories and algorithms of wind parameter inversion based on 1% order
sea echoes, and may also provide a means to reduce measurement deviation
of HF radar ocean currents.

PSD

receding wave’s approaching
spectra wave’s spectra

A

/5‘ o

/s ;fn.- f/;;,.f/;, freq.

Fig. 1 Bragg wave’s real resonant frequency fg: is NOT equal to /g =
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S1.2

Analysis of Wave Parameters and Directionality
from simulated HF Radar Sea echo during Typhoon
Dujuan

Hwa Chien*!, Duy-Toan Dao!, Kang-Hung Yang?

nstitute of Hydrological and Oceanic Sciences, National Central
University, Taiwan

2 Department of Industrial and Systems Engineering, Chung Yuan
Christian University, Taiwan

Abstract

The typhoon strength is dominated by the air-sea heat, moisture and
momentum fluxes, which depend on the roughness characteristics of sea
surface. The sea surface roughness scale under the high wind speed during
the typhoon period are very important, but yet little is known at present.
The wave field ,which is usually described using the wave directional
spectrum, is the most important factor influencing the surface roughness.
On the other hand, repeated impact from typhoon wave is the primary
loading responsible for the fatigue failure of the offshore structures and
marine vehicles. The directional spectrum is the essential information
needed for their design, installation, operation and maintenance and should
be clearly characterized and monitored for safety consideration. Still,
technologies for directional spectrum monitoring under extreme typhoon
conditions are rare. Innovations are needed for comparatively low-cost and
robust capability, and the HF coastal radar could be the promising
alternative.

A project of using HF-radar to monitor the upper ocean dynamics during
typhoon is on-going in Taiwan, the island that most frequent attacked by
severe typhoons worldwide. National Central University, Taiwan, the
Taiwan Ocean Research Institute (TORI) and the University of Hawaii
signed a cooperation agreement in 2017, in which University of Hawaii will
provide three sets of self-developed antenna array High Frequency systems
to Taiwan. A set of 16 antennas array that suitable for wave observation
will be installed at the NCU Coastal Observatory at the northwestern coast
of Taiwan for long-term monitoring of the Taiwan Strait. The system is
scheduled to complete the installation in early 2018.

A test-bed for numerical experiment is setup to provided as a platform
for the evaluation and assessment of the directional spectrum estimating
algorithms and methods. This test-bed simulates the Doppler-Range
spectrum using the given sea state using Barrick’s theory. In this study, we
perform two cases simulations, e.g. steady wind and typhoon Dujuan (2015)
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to assess and compare the performance of 4 exsiting methods of the
retrieval of significal wave height, period, wave directional and directional
spreading.

For the Typhoon Dujuan (2015) case, the directional spectra in the
maxium wind speed radius of the tphoon were simulated using a third
generation spectral wave model that driven by ultra high resolution (1 km)
wind field from ensemble analysis. High resolution un-structure grid along
the trajectory of typhoon Dujuan was setup for the wave simulation so
enable the capability of simulating the extremely heteogenious wave fields
near the typhoon eye. The patterns of the directional spectrum in 4
quadrates of the typhoon were discussed. Two and three vitual HF radar
sites with difference configurations and locations were designed amd
numerically put around the typhoon eye. The results from the estimators
demonstrated the advantages and the limits of using HF radar for typhoon
wave monitoring.

Key word: High Frequency surface wave radar, Directional wave
spectrum, Typhoon waves
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S1.3

Wave spreading factor derived from observations
of HF surface wave radars in a network

Xianchang Yue' 2, Chuan Li" 2, Xiongbin Wu'*2, Lan Zhang'?

!'School of Electronic Information, Wuhan University, Wuhan, China
430072

2 Collaborative Innovation Center of Geospatial Technology, 129
Luoyu Road, Wuhan, China 430072

Abstract

The spreading factor, s, is a key parameter describing the concentration
of the directional distribution of sea wave energy. s obtained from the
buoy’s observation can be well approximated by functions in term of sea
surface wind. We have developed a scheme employing the MUSIC-APES
algorithm to extract s from simultaneous and co-sea-surface observations
of two broad-beam HF surface wave radar (HFSWR) at different sites. By
using this scheme, the surface and temporal distribution of s is estimated
from a three-month data set observed by two OSMAR(071 HFSWR in a
network at the Taiwan Straits. The spreading factor can be obtained as far
as the sea currents observed by the radar. The dependence of the derived s
on fetches in each wind direction is then analyzed. This study attributes to
the inversion of sea surface wind speed from HFSWR observations.

Keywords: HF surface wave radar, spreading factor, wind direction
inversion, sea surface remote sensing
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An overview of Indian Coastal HF Radar
Network

Suseentharan Veluchamy' Basanta Kumar Jena' Tushar Kukadiya' M V
Ramanamurthy'

"National Institute of Ocean Technology, Chennai-600100

Abstract

The Costal HF Radar is a shore based remote sensing system. It uses
beyond the horizon radar technology to measure ocean surface parameters
such as speed and direction of currents, waves and wind direction. It is long
range and high resolution monitoring system operates with radio
frequencies between 5 and 50 MHz. A vertical polarised electromagnetic
wave is coupled to the conductive ocean surface and will follow the
curvature of the earth. The rough ocean surface interacts with the radio
wave and due to the Bragg Effect back-scattered signals can be detected
from ranges of more than 200 km.

Under the Tsunami Early Warning System (TEWS) project, NIOT is
mandated with establishing and maintaining a network of coastal HF radar
along Indian Coast. The network of ten remote stations and two Central
Stations are operational. The installations of these systems were carried out
in phased manner between March 2008 and May 2010.

Odisha Coast Andhra Pradesh Coast Tamilnadu Coast
1PURI 3 MACHILIPATNAM 5 KALPAKKAM
2 GOPALPUR PORT 45, YANAM 6 CUDDALORE

Andaman Island

9 HUT BAY
10 PORT BLAIR

Gujarat Coast

7 JEGRI LIGHT HOUSE
8 WASIBORSI LIGHT

\

NIOT, CHENNAI CENTRAL SITES INCOIS, HYDERABAD
Ve Daily Monitoring of sites on 24 hours basis Daily monitoring of sites on 24 hours basis
»  Preventive and Breakdown maintenance Data input for Tsunami Early Warning system
> Preliminary QA/QC of the sites and data Secondary QA/QC of the data
> Preliminary data analysis Data dissemination to the user

25



BH R R R M

th #tit#

The locations of these stations are Cuddalore and Kalpakkam in
Tamilnadu Coast, Machilipatnam and S.Yanam in Andra Pradesh Coast,
Gopalpur and Puri in Odisha Coast, Jegri and Wasi-borsi light house in
Gujarat Coast, and Port Blair and Hut-Bay in Andaman & Nicobar Island.
Along with these, NIOT Chennai and INCOIS Hyderabad are avail with
Central Station facility. The real time data has been transferred to both the
central station through V-SAT communication facility. Though the
technology is sound there are some limitations within the system. The
ranges of the data get hampered during calm sea condition and interference
from ionosphere and other noises.

21°N

18°N

15°N

12°N

N

INCOIS
Hyderabad

Central Data
Stations

NIOT Chennai

5

|
78°E

Currently, a small percentage of Indian coast was covered with HF Radar
system. This surface current data set has been used for the validation of
numerical model, seasonal variation, nearshore current changes and oil spill
model in limited places. However, the present coverage is not sufficient for
said objective and hence it is proposed to increase the spatial coverage of
Indian coast with increased HF radar installation.

Keywords: HF Radar, HFR, coastal current, surface currents, mapping
of surface currents
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Sea Surface Observations in the Taiwan Strait
Using the Chung-Li VHF Array Radar

Jenn-Shyog Chen (M 3% 22)!, Yen-Hsyang Chu (4 £ #£)*3, Ching-Lun
Su (#F# )%, Jian-Wu Lai (# % ~)’, Hwa Chien (4 £)*, Chien-Ya
Wang (2 2 7;7)°, Meng-Yuan Chen (Ft F :£)%, Kun-I Lin (4% & )

!Center for General Education, China Medical University, Taichung,
Taiwan. ; 2Graduate Institute of Space Science, National Central
University, Taoyuan, Taiwan ; *Taiwan Ocean Research Institute,
National Applied Research Laboratories, Taiwan ; “Graduate Institute of
Hydrological & Oceanic Sciences, National Central University, Taoyuan,
Taiwan ; Department of Optoelectric Physics, Chinese Culture
University, Taipei, Taiwan ; *Taiwan Typhoon and Flood Research
Institute, National Applied Research Laboratories, Taipei, Taiwan

Abstract

Multireceiver technique implemented in the Chung-Li VHF radar was
employed for the first time to observe the sea surface waves in the Taiwan
Strait. The radar was located at Xinwu county seashore (121°01'E and
24°01'N), at nothern Taiwan, and used a four-element Yagi antenna to
transmit the radar waves at the carrier frequency of 52 MHz. A linear array
consisting of four vertical dipole antennas with four independent and
identical receivers was used for collecting radar returns. In addition to echo
power and Doppler velocity, the direction of arrival of radar echoes
determined by using the Capon method, an optimization beamforming
approach, were also computed. Observational results show that the
semidiurnal oscillations were dominant in the temporal variations of the
VHF radar echo intensities, that matched well the time series of the local
tide-gauge measurements and sea level simulations. By contrast, the
semidiurnal tidal variations were absent in the echo intensities of the
CODAR HF radar. The echo centers were found to gradually shift its
location to the radar beam axis with decreasing distance in the range
interval between 15 and 25 km. Moreover, the echo center locations also
showed semidiurnal oscillations, especially in the range interval between
15 and 25 km. Plausible physical processes responsible for the change in
the echo center locations with the range, and the correlation between echo
intensities and echo center locations, are propposed and discussed.

Keywords: VHF radar; beamforming; Capon method; direction of arrival;
echo center; semidiurnal tides
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Internal Solitary Wave Reflection in the South
China Sea

Xiaolin Bai'?, Xiaofeng Li?, Kevin G. Lamb?, Jianyu Hu'

!College of Ocean & Earth Sciences, Xiamen University, Xiamen
361102, China;

2GST, NOAA/NESDIS, College Park, MD 20746, USA;

3Department of Applied Mathematics, University of Waterloo, Ontario
N2L3G1, Canada

Abstract

Internal solitary wave (ISW) reflection is rarely observed in satellite
images, even in the South China Sea (SCS), where the strongest and most
energetic ISWs in the world have been observed. Compared to the large
number of satellite images showing shoaling ISW in the SCS, fewer than
ten satellite images have been reported showing ISW reflection. In this
study, we collect recent satellite images and implement a numerical model
to analyze ISW reflection near Dongsha Atoll, in the SCS. Satellite
observations show that the reflection appears to be associated with the
large-amplitude ISWs generated by strong tidal currents in Luzon Strait.
Numerical simulations show that ISWs break when reaching the sloping
bottom. Part of ISW energy is reflected by mode-1 waves and their trailing
mode-2 waves. The mode-1 waves have two types: long inertial-gravity
waves and breaking ISW-induced short waves. They propagate quickly but
induce weak vertical velocity and surface imprints. Mode-2 waves induce
strong vertical velocity, showing visible signature in satellites. Horizontal
distribution of the energy indicates that a maximum energy of about 2% of
the incident energy is contained in a single reflected wave. This could
explain why the reflected waves are rarely observed, because reflected
waves must be sufficiently large to be detected in satellite images. Although
individual wave’s energy is small, in total up to 20% of the incident wave
is reflected by the groups of mode-1 and mode-2 waves. This suggests that
ISW reflection has a significant impact on energy distribution over the
continental slopes.

Keywords: Internal solitary wave, reflection, near Dongsha Atoll, South
China Sea
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S2. Keynote

Carbon and nutrients in Submarine
Groundwater Discharge around Taiwan

Chen-Tung Arthur Chen'”, Ting-Hsiung Huang', Hsiao-Chun Tseng" 2, Hon-Kit Lui?,
Tsung-Ren Peng®, Jing Zhang®, Jiann-Yuh Lou®, Fu-Wen Kuo’, Xue-Gang Chen®,
Ying Ye® and Yi-Jie Lin'

! Department of Oceanography, National Sun Yat-sen University,
Kaohsiung 804, Taiwan.

2UNESCO UNITWIN/WiCop. Physical Chemistry Department.
Faculty of Marine and Environmental Sciences. Poligono rio San Pedro
s/n, University of Cadiz, 11519, Puerto Real, Cadiz, Spain.

3 Taiwan Ocean Research Institute, National Applied Research
Laboratories, Kaohsiung 80143, Taiwan.

4 National Chung Hsing University, Department of Soil and
Environmental Sciences, Taichung 402, Taiwan.

3 Earth and Environmental System, Graduate School of Science and
Engineering, University of Toyama, 930-8555, Toyama, Japan.

® Department of Marine Science, Republic of China Naval Academy,
Kaohsiung 813, Taiwan.

7 National Museum of Marine Biology & Aquarium, Pingtung 944,
Taiwan.

8 Ocean College, Zhejiang University.
Abstract

Submarine groundwater discharge (SGD) is the submarine seepage of all
fluids from coastal sediments into the overlying coastal areas. It has been
well documented that SGD may contribute many allochthonous nutrients to
the coastlines. It is, however, less known how much carbon enters the ocean
via SGD. Nutrients (NO3, NO2, NHy, PO4, Si0), alkalinity and dissolved
inorganic carbon (DIC) in the SGD were measured at 20 sites around
Taiwan. The total N/P/Si yields from the SDG are respectively
3.28+2.3x10%, 2.6+1.8x10% and 1.89+1.33x10* mol/km?/yr, compared with
9.5+6.7x10° mol/km?*/yr for alkalinity and 8.8+6.2x10° mol/km?/yr for DIC.
Primary production supported by these nutrient outflows is insufficient to
compensate the DIC supplied by the SGD. As a result, the SGD helps
making the coastal waters in Taiwan heterotrophic.

Keywords: submarine groundwater discharge, carbon, nutrients, Taiwan,
yield, flux, hetero-trophy.
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Modelling of Essential Fish Habitat for Mugil
cephalus Based on IPCC Climate Scenarios in the
Taiwan Strait

Sheng-Yuan Teng', Ming-An Lee'*, Kuo-Wei Lan' and Lung-Ching
wu?

 Department of Environmental Biology Fisheries Science, National
Taiwan Ocean University, 2 Pei-Ning Rd., Keelung 20224, Taiwan
R.O.C.

® Center of Excellence for Marine Bioenvironment and Biotechnology,
National Taiwan Ocean University, 2 Pei-Ning Rd., Keelung 20224,
Taiwan, R.O.C.

¢ Fisheries Research Institute, Council of Agriculture, Executive Yuan,
Taiwan R.O.C.

Abstract

Grey mullet (Mugil cephalus L.) is one of the most important commercial
species of fish in the coastal fisheries of Taiwan. It was recorded that the
spawning and nursery grounds are distributed in the coastal waters of the
southeastern Taiwan Strait (TS). For previous studies, the feeding grounds
are located in the coastal and estuarine waters of China which at 25-30°N
and migrates to the coastal waters of the southeastern TS for spawning in
the cold North China Coastal Current in winter. We investigate impacts of
climate change in fishing conditions and environmental variability of
mullet fishing grounds in the coastal waters of China. Oceanography data
of four scenarios (RCP2.6, RCP4.5, RCP6.0 and RCP8.5) from the fifth
assessment report (ARS) of the Intergovernmental Panel on Climate
Change (IPCC) will be used to develop fishery resources and habitat
coupled ecological models. The species distribution model (SDM) for grey
mullet was developed using the maximum entropy (MaxEnt) model and
were identified the potential habitat in the coastal waters of China. For the
results, the high CPUE for mullet fishery was located in the coastal waters
of western Taiwan. The high suitable areas and following with low
corresponding SD were concentrated in the coastal waters of China at 25-
25.4°N and the coastal waters of Taiwan at 22.8-24.1°N. Through the
MaxEnt habitat model, we provide the scientific assessment to set the
effective management strategy and may provide the references for the
further study on fingerling released for our government or fishery
management organization

Keywords: climate change, [IPCC ARS, species distribution model,
Mugil cephalus
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Enhanced particulate organic carbon export
triggered by internal waves in the oligotrophic
northern South China Sea

Dewang Li!?, Chin-Chang Hung'

"Department of Oceanography, National Sun Yat-sen University,
Kaohsiung

2Lab of Marine Ecosystem and Biogeochemistry, Second Institute of
Oceanography, State Oceanic Administration,

Hangzhou

Abstract

Internal waves are important in maintaining physical structure of ocean,
and in the cycling of biogenic elements. Large internal waves with
amplitude exceed 150 m are frequently observed in the northern South
China Sea (SCS) where biogeochemical processes are greatly influenced
by external physical forcing. However, there is no published report on how
internal waves affect particulate organic carbon (POC) export in the
northern SCS, especially in the deep basin area. Therefore, we deployed
drifting sediment traps in the propagation route of internal waves in the
northern SCS for the first time. Rapid increasing temperature and elevation
of mooring sensor depth at ~160 m suggested the influence of internal
waves during trap deployment. The trap-measured POC flux influenced by
internal waves was 110.9+£10.7 mg C m 2 d ! in the deep basin, which was
two times higher than non-typhoon period. Such large POC export was
probably contributed by downward transport of upper layer POC triggered
by internal waves, verified by significantly increasing Chlorophyll a (Chl
a) and increasing temperature below euphotic zone after internal waves.
Shifting of subsurface POC maximum from within euphotic zone to depth
was also directly observed in a shelf station. Such rapid transport of POC
make the carbon stock below euphotic zone relatively fresh, and likely
degraded rapidly with depth. Besides, subsurface Chl @ maximum increased
by ~0.12 ug L', suggested in-situ production of Chl a after internal wave.
The biological production was possibly supported by diffusion of
subsurface nutrient induced by internal waves.

Keywords: Northern South China Sea, Internal waves, Particulate
organic carbon
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S2.3

The dynamic of a dominant dinoflagellate
Noctiluca scintillans off the subtropical coastal
waters of Matsu archipelago: in a high-gradient
environment

Kuo-Ping Chiang ! , Sheng-Fang Tsai 2, Lu-Ying Wu !, Wen-Chen
Chou!

! Institute of Marine Environment and Ecology, National Taiwan Ocean
University, Keelung, 202-24, Taiwan, ROC

2 Center of Excellence for the Oceans, National Taiwan Ocean
University, Keelung 202-24, Taiwan, ROC

Abstract

The sea sparkle, formed by the dinoflagellate Noctiluca scintillans bloom,
is a famous scenic spot in Matsu archipelago. Due to the mechanism of the
bloom formation in Matsu archipelago is still unknown, the relationship
between the abundance of N. scintillans and environmental factors was
examined in the subtropical coastal waters from April to December 2016.
Hydrographic (temperature, salinity, rain, dissolved oxygen), biological
(chlorophyll a and diatom abundance) and chemical (NO2+NO3;, PO4 and
Si04) factors were investigated. N. scintillans disappeared when sea water
temperature was high (> 27 oC, after June 20th, non-flood season),
indicating that temperature is a factor for the existence of N. scintillans.
Diatoms were observed in food vacuoles of N. scintillans. PCA analysis
showed highly inversely correlated between N. scintillans and diatom,
another import regulating factor, implying that diatom suffered high
grazing pressure from N. scintillans. The abundance of N. scintillans
appeared during the flood season (from April to June), where relationship
of salinity and SiO4 was negatively correlated, indicating that Minjiang
River brought a lot of Si04 into the area of Matsu archipelago, making the
abundance of diatom higher in the flood season than non-flood season. N.
scintillans may survive by the sexual reproduction under the unfavorable
environment when their abundance was rare.

Keywords: blue tears, Minjiang River, Noctiluca scintillans, silicate
limitation, temporal variation
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Bioaccumulation and trophic transfer of
persistent organic pollutants in marine plankton
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Abstract

The sorption and partitioning of persistent organic pollutants (POPs)
between the particulate and dissolved phases control their environmental
fate and transport in the aquatic systems. As a primary producer and
consumer in the marine ecosystem, phytoplankton and zooplankton
represent the early stage in the bioaccumulation of many environmental
chemicals in the marine food chain, especially the persistent organic
chemicals. Highly variable physical, chemical and biological processes
complicate the analysis of chemicals and the related distributions and
transports in the marine and coastal waters. In this three-year study, a novel
gas-purging system is designed to maintain constant dissolved
concentrations of POPs with various hydrophobicities to accurately study
their uptake behaviors of POPs to the exposed plankton including
phytoplankton and zooplankton. The uptake and bioconcentration kinetics
of these chemicals by different species plankton are found in this study. The
correlations between the bioconcentration factor (BCF) of the POPs to the
plankton and the chemical hydrophobicities (represented by Kow) are also
compared and discussed in this study. While the uptake of POPs to the
phytoplankton reaches equilibrium, the zooplankton is applied into the
reactor to measure the trophic transfer of POPs (bioaccumulation factor;
BAF) between the plankton. All the parameters of sorption, uptake and
transfer of these compounds from phytoplankton to zooplankton by grazing
are utilized to model the organic chemical transport in the marine
ecosystem.

Keywords: sorption, bioaccumulation, POPs, BCFs, food web
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S2.5

The contamination status of trace metals in
sediment of the East China Sea

Ying-Tuan Tseng!, Tien-Hsi, Fang'*

Department of Marine Environmental Informatics, National Taiwan
Ocean University, Keelung, Taiwan.

Abstract

The present study reviewed the published papers (1998-2017)
investigated the trace metal (Al, Cd, Cu, Fe, Pb, Mn, Ni, Zn and Hg)
concentrations in the East China Sea (ECS) to assess the contamination
status of the ECS. The published data showed that the trace metal
concentrations in surface sediments of the ECS were as follows: Al, < LD-
10 %; Cd, 0.019-0.127 ng/g; Cu, 1.9-41.5 pg/g; Fe, 0.17-4.92 %; Pb, 6.2-
44.8 ng/g; Mn, 152-1783 pg/g; Ni, 8.17-108 png/g; Zn, 18-134 pg/g and Hg,
<0.5-62.3 ng/g. The spatial distribution of trace metals generally exhibited
higher concentration in the inner shelf, especially in the estuarine mouth of
the Changjiang Estuary, and the concentrations decreased with seaward.
However, the concentration variations between the middle and the outer
shelves were not significant. With the exception of Ni, the published data
of trace metal concentrations in sediment of the ECS were generally lower
than the values of the A level of the China EPA and the adverse biological
effect range-low (ERL) of the NOAA, USA. In contrast, there were 122 Ni
data among 135 data exceeded the ERL value (20.9 pg/g) and 22 data
exceeded the ERM value (51.6 pg/g). This result suggests that the ECS was
contaminated by Ni element, and the contamination by the other elements
was not significant.

Key words: East China Sea, sediments, trace metals, NOAA
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The storage effect on pH analysis for seawater
samples

Wen-Chen Chou

Insttiute of Marine Environement and Ecology, National Taiwan Ocean
University

Abstract

To evaluate the effect of sample storage on pH analysis, a comparison
experiment between field and laboratory pH measurements was conducted
on a total of 88 seawater samples collected on the East China Sea shelf
during 16-29 July 2014. The results show that although pH directly
measured onboard was statistically higher than the pH later measured
onshore with an average residual of 0.0052+0.0057, after correcting for the
perturbation caused by the addition of the HgCl2 solution, the observed
difference was within the uncertainty in pH measurement. Therefore, our
result suggests that, similar to total alkalinity and dissolved inorganic
carbon determinations, seawater samples can be stored for pH analysis with
a precision that is comparable to the uncertainty of onboard measurement
for a period of at least 20 days.

Keywords: pH, CO., storage
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Automated spectrophotometric determination of
carbonate ion concentration in seawater using a
portable syringe pump based analyzer

Qipei Shangguan', Peicong Li!, Kunning Lin', Robert H. Byrne?,
Quanlong Li!, Dongxing Yuan', Jian Ma!**

1. State Key Laboratory of Marine Environmental Science, College of
the Environment and Ecology, Xiamen University, Xiamen, 361102,
People’s Republic of China

2.Fuyjian Provincial Key Laboratory for Coastal Ecology and
Environmental Studies, Xiamen University,361102, People’s Republic of
China

3. College of Marine Science, University of South Florida, 140 7™
Avenue South, St. Petersburg, Florida, 33701, United States

Abstract

Seawater carbonate ion concentration observations are critical for
assessing the ecological effects of ocean acidification. However, currently
available methods are labor intensive or too complex for field applications.
Here, we report the design and performance of the first fully automated
portable carbonate ion analyzer. Measurements are based on reaction of
carbonate ions with Pb(I) and UV spectrophotometric detection. The core
hardware is a syringe pump equipped with a multi-position valve that is
controlled by software written in LabVIEW. Measurement precision is
+1.13 umol/kg with a measurement frequency of 12 h'l. The analyzer was
applied to continuously monitor carbonate ion variations in a 2500 L coral
reef tank for five days (test 1), and used for shipboard underway and vertical
profile analysis during a 13-day cruise (test 2). The total numbers of
samples in these two tests were 1659 and 3101. The overall analyzer offset
relative to conventional measurements during the two tests were -2.44+15.7
umol/kg (n=14) and 2.3+6.8 pumol/kg (n=75). The analyzer, which uses of
a syringe pump for mixing seawater and reagent solution, is robust,
functionally flexible, and quite suitable for autonomous environmental
monitoring under harsh conditions.

Keywords: Seawater; carbonate ion; automated flow analysis;
spectrophotometric detection; coral reef; underway analysis
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An Automatic flow-through monitoring system
for planktonic ecological process study and its
application

Jixin CHEN 2, Yiyong Jiang !, Xiuman Zhou',Bangqin Huang'~

"Fujian Provincial Key Laboratory for Coastal Ecology and
Environmental Studies, Xiamen University, P.R.C

’The state key laboratory of marine environmental science, Xiamen
University, Xaimen, P.R.C

Abstract

With the deepening of the study of marine ecological processes, the
methods of research are changing accordingly. The methods of observation
largely determine the extent of our understanding of the oceans. The
frequency and duration of the observations largely determine the truth we
can understand. Our goal is to construct a set of automatic, long time and
high frequency measurement system for the ecological parameters of
marine environment to enhance the research and understanding of the
complex marine ecological processes.

Based on a LabVIEW platform, a continuous automatic flow-through
monitoring system of ecological environment parameter data were designed
and constructed, recording the ecological environment parameters included
algae composition, chlorophyll, algae, phycocyanin, phycoerythrin,
dissolved oxygen, pH, turbidity, conductivity, temperature and CDOM.
The system can directly view real-time data and be operated remotely, with
automatic sampling. The system can run continuously and automatically for
a long time, eliminating the trouble of manual maintenance and sampling.
Data collection frequency can be set according to actual requirement, with
the highest 1Hz acquisition frequency. During half year’s application in a
riverine location close to Jiulong River Estuary, couples of algal bloom
events, storms and flooding events were recorded detailedly to reveal the
process and succession of phytoplankton community corresponding to
weather events and seasonal changes. Some informative parameters like
organic carbon(POC - DOC) were derived from directly obtained data to
help further understanding the biogeochemical process in riverine
ecological events.

Keywords: Automatic flow-through mointoring system; ecological
process; labview; phytoplankton; algal bloom
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S3. Keynote

Intensified interannual variation of the
southern South China Sea circulation during
winter monsoon
Tingting Zu, Dongxiao Wang , Huijie Xue, Bingxu Geng, Lili Zeng

State Key Laboratory of Tropical Oceanography (LTO), South China
Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou,
China

Abstract

Surface geostrophic current derived from altimetry remote sensing data,
and current profiles observed from in-situ ADCP mooring in the northern
South China Sea (NSCS) and southern South China Sea (SSCS) are utilized
to study the kinetic and energetic interannual variability of the circulation
in the South China Sea (SCS) during winter monsoon. Results reveal a more
significant interannual variation of the circulation and water properties in
the SSCS than in the NSCS. Composite ananlysis shows a greatly reduced
WBC and a closed cyclonic eddy in the SSCS during the mature phase of
El Nino event, but a strong WBC and an unclosed cyclonic circulation in
normal or La Nina years. The SST is warmer while the subsurface water is
colder and fresher in the mature phase of El Nino event in the SSCS.
Numerical experiments and energy analysis suggest that the WBC
advection enhances the response of the SSCS circulation to the atmospheric
forcing by transferring the variation in the NSCS to the SSCS. While the
larger/smaller Luzon Strait transport caused by the increase/decrease
northeasterly winter monsoon counteracts with the energetic and
temperature change induced by the variation of the atmospheric forcing in
the NSCS, which makes the interannual variation in the NSCS less obvious
than that in the SSCS during winter monsoon.

Keywords: Interannual variability, South China Sea, winter monsoon,
western boundary current, ENSO
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S3.2

Physical-biological model and
its scientific research in the Taiwan Strait
Yuwu Jiang':?

! State Key Laboratory of Marine Environmental Science (MEL), Xiam
en University

2 Fujian Provincial Key Laboratory for Coastal Ecology and
Environmental Studies, Xiamen University

Abstract

The Taiwan Strait Nowcast/Forecast System (TFOR), which is based on
the Regional Ocean Modeling System (ROMS), is the first operational
ocean model to include physical and biological processes in the Taiwan
Strait (TWS). In this study, we assessed the performance of TFOR, thereby
illustrating the ability of TFOR to reproduce significant physical and
biological processes. Besides, a two-way nesting approach is utilized in the
model to simulate the hydrodynamic processes in estuaries along the
western coast of the TWS. For example, the environmental impact of the
warm water discharge from the nuclear power station is assessed, and the
sea surface floating garbage from the Jiulong River to the TWS is predicted
for maritime office. With the use of this model, some scientific problems
have been studied. These issues include the upwelling dynamics, the cold
disaster in 2008, the winter Bloom in the TWS and the Luzon Bloom, etc.
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S3.6

Lagrangian decomposition of the Indian Ocean
shallow meridional overturning circulation

Tiecheng Zhangl’ ’, Weigiang Wangz, Qiang Xie', Huibin Xingz’ 3,
Yeqiang Shu®, Wei Zhuang4

Institute of Deep-sea Science and Engineering, CAS, Sanya 572000, China
2 South China Sea Institute of Oceanology, CAS, Guangzhou 510301, China
3University of Chinese Academy of Sciences, Beijing 100049, China

#Xiamen University, State Key Laboratory of Marine Environmental Science, Ximan 361005,
China

Abstract

Based on the high-resolution OFES output, the shallow meridional
overturning circulation (SMOC) in the Indian Ocean is decomposed by
Lagrangian tracing method aiming to estimate the relative contributions
from open boundaries. The tracers are released on the eastern boundary of
the Indian Ocean at 114°E, which mainly concludes the ITF transport, and
the southern boundary at 34°S trans-ocean section, which captures transport
exchange between the Indian Ocean and the Southern Ocean. The
experiments reveal that ~59% of the SMOC transport can be derived from
the eastern boundary and the rest is from the southern boundary.
Overturning circulation inferred from trajectories originating from the
eastern boundary confine is confined mainly in upper 200m with northward
transport crossing 6°S. In contrast, that from the southern boundary expands
to deeper layers with strong northward transport crossing 6°S in subsurface
300-500m. Most of particles released in the southern boundary experience
strong subduction in the subtropical region before reaching the Africa coast.

The time-sacle is ~8 years for surface pariticles subducting more than 200m.

However, only 16% particles from the eastern boundary subducts with
shorter time-scale.

Keywords: Indian Ocean, shallow meridional overturning circulation,
subdcution
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Chinese Ocean Satellite Missions in the Near
Future

Xueming Gao'>2, Bin Zou'?
"National Satellite Ocean Application Service, Beijing, China
2Key Laboratory of Space Ocean Remote Sensing and Application,

State Oceanic Administration, Beijing, China

Abstract

There will be 5-8 ocean satellites lauched within 2-5 years. These include
2 ocean oceancolor satellites, 2 ocean dynamic parameters monitoring, 1
China and France satellite and others. Also There will some new kind of
ocean satellite like spectrum programable ocean color satellite and salt
detecting satellite.  The satellite missions are divided into three series:
ocean color satellites (HY-1 series), ocean dynamic environment satellites
(HY-2 series) and ocean surveillance satellites (HY-3 series). These
satellite will provide the ocean department with enhanced ability to
measure the sea surface salinity, ocean vector winds, wave spectrum, sea
surface temperature, sea surface height, significant wave heights, ocean
color and biological productivity.There are many applications for ocean
environment monitor, ocean disaster monitor and forecast assimilation by
ocean application in China. This paper will be give a whole understanding
about China ocean satellite missions and their potential applications. )

Keywords: ocean satellite missions
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Ocean circulation variations revealed by time-
variable gravity from the GRACE satellite

Benjamin F. Chao 4= !, Jen-Ru Liau B %41, and Yao Yu #i¥%
2

nstitute of Earth Sciences, Academia Sinica, Taipei, Taiwan

2School of Geodesy and Geomatics, Wuhan University, Wuhan, China

Abstract

The gravity signal obtained by the twin-satellite mission of GRACE has
become a powerful remote-sensing tool since 2002. It provides time-
variable gravity data revealing mass transport on or in the Earth at spatial
resolution of ~200 km at 10-day or monthly intervals. We study two cases
of ocean circulation: the Antarctica Circumpolar Current (ACC) and the
Argentine Gyre (AG), by means of the Empirical Orthogonal Functions
(EOF) technique. For ACC, the leading EOF mode of the interannual
ocean-bottom pressure field delineates a unison oscillation around
Antarctica, time history closely in pace with the Southern Annular Mode
Index with a high correlation of 0.77. This variation gives rise to a variation
in the geostrophic flow field; we find heightened variations in the zonal
velocity that resides primarily in the eastern-hemispheric portion of the
ACC and coincided geographically with the southernmost boundary of the
ACC’s main stream. For the AG at mesoscale the leading EOF mode shows
an overall, up-and-down undulation of the AG, temporally in pace with the
Antarctic Oscillation Index, indicting a cause-and-effect relation of the
generation of the AG. On the other hand, the complex EOF analysis of the
high-frequency signal confirms a ~25-day oscillation within the AG that
has been found previously, which exhibits a counterclockwise circulation
of a dipolar pattern. These studies demonstrate the facility and efficiency of
the GRACE time-variable gravity observations.

Key words: Ocean circulation, Antarctica Circumpolar Current,
Argentine Gyre, GRACE satellite, time-variable gravity

57



BRI E R R E MM

th @it

S1.13

Multi-resolution Retrieval of Water Quality
Parameters in Coastal Waters using MODIS and
Landsat OLI Data

Richard L. Miller!, Cheng-Chien Liu? and Christopher J. Buonassissi*

"Department of Geological Sciences and Institute of Coastal
Management and Policy, East Carolina University, Greenville, NC USA
27858

’Department of Earth Sciences, Global Earth Observation and Data
Analysis Center (GEODAC)National Cheng Kung University No 1, Ta-
Hsueh Road, Tainan, TAIWAN 701 R.O.C.

3Institute for Coastal Science and Policy, Coastal Resource
Management PhD Program, East Carolina University, Greenville, NC
USA 27858

Abstract

Coastal and near shore waters are critical environmental systems
worldwide that are highly vulnerable to human-induced and natural change.
Unfortunately, there are many challenges to monitoring these highly
dynamic, complex systems. Data required to effectively manage these
systems are often missing due to many factors including the expense of data
acquisition and processing at the requisite temporal and spatial scale and
resolutions.

We present the details and results of using 250 m MODIS (Moderate-
resolution imaging spectroradiometer) and 30 m Landsat OLI (Operational
Land Imager) data for monitoring total suspended matter (TSM)
concentration in the Albemarle-Pamlico Estuarine System (APES), a large,
shallow, complex estuary-lagoonal system in eastern North Carolina, USA.
TSM containing both inorganic and organic particles suspended within the
water column has been shown to be a major water quality parameter that
governs many biological, chemical and geological processes in the APES.
We demonstrate how the use of these data helps gain a better understanding
of the dynamics of TSM within this system.

Examples of the application of MODIS and OLI data to Penhu and
adjacent coastal waters will also be presented.

Keywords: MODIS, Operational Land Imager, suspended sediments,
coastal processes

58



S1.14

A Fast Distribution System for Ocean Satellite
Data

Bin Zou' 2, Lei Huang'-?
"National Satellite Ocean Application Service, Beijing, China
2Key Laboratory of Space Ocean Remote Sensing and Application,

State Oceanic Administration, Beijing, China

Abstract

Abstract How to find the satellite data need effectively? How to get the
data in time? How do I analyze and use these data? These are three main
questions asked by many satellite data users. This paper introduces a fast
satellite data distribution and application system to solve these questions.
The system consists of four part, including multi-source satellite data
organizing,satellite data processing ,data distributing through cable net or
by satellite broadcasting, and data synthesize analysis platform. This
system can collect and process multi-source marine satellite data
automatically send the data to the user quickly and can be used as a
seamless operational data provider for disaster prevention and
environmental forecasting system.

Keywords: ocean satellite data, fast distribution system, satellite data
broadcasting system
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S4. Keynote

Flood and Coastal Protection at the German
North Sea Coast

Bérbel Koppe

Bremen City University of Applied Sciences

Abstract

The North Sea is part of the shelf sea that borders the Atlantic Ocean and
is located between the shores of France, Belgium, the Netherlands,
Germany, Denmark, Sweden, Norway and the United Kingdam. The
approx. 1,170 km long German North Sea coast is characterised by young
barrier islands, marsh islands as well as islands with morainic hills
protecting the marshy mainland coasts. Spring tides are 1.8 to 3.5 m high at
the coastline and even higher in the tidal rivers Elbe and Weser with a
maximum of 4.2 m in the river Weser in Bremen. The landforms at the
coastline vary from sandy beaches and steep cliffs to mudflats, the so-called
Wadden Sea, which is the largest unbroken system of intertidal sand and
mud flats in the world, reaching from Denmark to the Netherlands with its
centre in Germany.

The German North Sea coast is an important settlement and economic
region especially concerning the transport and logistic, energy and tourism
sectors. Therefore, flood and coastal protection is important not only today
but already since more than 1,000 years. The presentation will give an
insight in the historical morphologic development of the German North Sea
coast since the last glacial time approx. 20,000 years ago and in the first
flood and coastal protection measures in the Middle Age. Furthermore,
information on natural loads like tides, storm surges, waves and ice will be
given and state of the art coastal and flood protection measures like dikes
and seawalls, groins, beach nourishment, tidal polders, and storm surge
barriers are described. Finally, new concepts of coastal and flood protection
at the German North Sea coast will be presented, offering advantages in
tackling with anticipated climate change challenges.

Keywords: Flood Protection, Coastal Protection, North Sea, Germany,
Climate Change
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Beach Restoration with Submerged Reefs and
Beach Nourishment in Puducherry, India

K. Mullai Vendhan', Satya Kiran Raju Alluri®, D. Shyamala Varthini’,
J. Ramkumar

National Institute of Ocean Technolgy, Ministery of Earth Sciencs,
Chennai, India

Abstract

The coastal town of Puducherry in the south eastern India did not have a
sandy beach in recent memory. The very famous promenade at Puducherry
obscures the fact that the city once had a wide beach prior to the
construction of port in 1986. The natural causes and reorientation of coast
due to port breakwater led to severe erosion due to modification of sediment
pattern. As a result, not only is the habitat progressively destroyed, but also
the lives and properties of nearby residents are threatened. The seawalls and
Groins are constructed by Puducherry government at various timelines to
mitigate the problem protected the coastal infrastructure but erosion shifted
further North.

To better manage the coast of Puducherry a shoreline management plan
was developed by National Institute of Ocean Technology (NIOT),
Ministry of Earth Sciences (Government of India). To evolve long term
shore protection measures for beach restoration, a detailed study was taken
up which includes long term shoreline change analysis, detailed processed
based measurement and Numerical modeling. Based on the study a hybrid
solution with two submerged reefs and beach nourishment are identified to
restore the lost beach along Puducherry and one of the submerged reef and
beach nourishment is being implemented at the site. Beach is already
formed south of reef to an extent of 60m and with the steady progress of
the project the city’s coastline can soon travel back in time to its sandy past.

Keywords: Coastal erosion, Field measuremnts, Shoreline evolution,
Numerical modelling, Sediment transport, Beach restoration, submerged
reef, Beach nourishment.
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Band Ratio Modification for Monitoring
the Suspended Sediment Distribution Pattern in the
Coastal Area

Muh Aris Marfai®*, Edy Trihatmoko®

Department of Geography and Environmental Science, Faculty of
Geography, Universitas Gadjah Mada, Yogyakarta, 55281
"Magister of Coastal and Watershed Management, Faculty of Geography,
Universitas Gadjah Mada, Yogyakarta, 55281

Abstract

Indonesia is a country with the potential of the complex dynamics of the
coastal area. This is partly because Indonesia is made up of more than
17,000 islands. The occurrence of coastal dynamics requires monitoring
prior to the dynamics of the coastal area had an adverse impact on humans
who depend on the coastal area. Geographic information system is a
technology that can be utilized in monitoring to the coastal dynamics.
Monitoring of suspended sediment spreading pattern in the coastal area
becomes important as a first step in reducing the adverse effects that can be
caused by the coastal dynamic. The purpose of this research was to
determine the spreading pattern of suspended sediment in the coastal area
of Kendal Regency as one of the regencies with a high population growth,
then comparing the distribution pattern formed on two transitional seasons
between the east and west season and between the east and west season.
The main method used is the band ratio of Landsat satellite imagery 8 OLI
/ TIRS on band 3 and 2 using ENVI software. The result is a potential
distribution of suspended sediment dominant to the northeast on the east-
west translational season. Different conditions are shown in the dominance
of the spread of suspended sediment for the transitional season of east-west
that shown heterogeneous direction, however, the transitional season of
east-west seen their circulation sediment at certain points that can become
benchmark potential locations for silting occurrence because of the
presence of sediment concentrations.

Keywords: coastal sedimentation, band ratio method, Kendal, Indonesia
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S4.5

Urban-Coastal Disaster Risk Management in
Indonesian Context

Dyah Rahmawati Hizbaron*", Al Fidhiastry**, Muh Dimyati®

Department of Geography and Environmental Science, Faculty of
Geography, Universitas Gadjah Mada, Yogyakarta, Indonesia
®Ministry of Research, Technology, and Higher Education Republic
Indonesia, Jakarta, Indonesia

Abstract

Republic Indonesia extends along more than 81.000 kilometers of
coastline. In fact, nearly 24 important cities, 5 metropolitans, 5 large scale
cities, 32 middle scale cities and 5 small scale cities are located at coastal
area (Hizbaron, 2016). Along with that, Republic Indonesia had
amalgamated Act No. 24/2007 on Disaster Management and Act No.
26/2007 on Coastal and Small Islands Management. Such national
mandates has been articulated into several guidelines and regulations,
including National Action Plan on Climate Change for Urban Area and
National Action Plan for Disaster Risk Reduction. Unfortunately, among
important urbanized coastal areas especially in Java, Indonesia were
generally presented with poor environmental condition and yet inclusive
towards such policy in the related theme (Marfai and Hizbaron, 2011). The
purpose of the research is describing spatial distribution of urban risk in
Java, Indonesia, and analyzing possible mitigation strategies which in line
with national mandates. The research employed land suitability analysis for
micro level unit analysis, and expand the observation into spatial-
descriptive matrixes. The result revealed that most of North Coast of Java
exposed to specific various disaster risk compared to South Coast of Java.
The specific likelihood of natural hazard influences selections towards
mitigation strategies. Therefore, this research argued, that mitigation
strategies towards urban coastal areas, should at least consider its micro-
level land use activities, characteristics of local dwellers, and availability of
local political supports.

Keywords: urban, coastal, risk, disaster, Indonesia
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S4.7

Social-environmental analysis of methane and
coastal management in the South China Sea and
bordering countries

Hsiao-Chun Tseng!**, Alice Newton*, Chen-Tung Arthur Chen?, Alberto V.
Borges®, and T. Angel DelValls!

'UNESCO UNITWIN/WiCop. Physical Chemistry Department. Faculty of
Marine and Environmental Sciences. Poligono rio San Pedro s/n, University of
Cadiz, 11519, Puerto Real, Cadiz, Spain ;? Department of Oceanography,
National Sun Yat-sen University, Kaohsiung 804, Taiwan ; * Université de Li¢ge,
Unité d’Océanographie Chimique, Institut de Physique (B5), B-4000, Belgium ;
4NILU-IMPEC, Box 100, 2027 Kjeller, Norway ; > CIMA, Campus de
Gambelas, Universidade do Algarve, 8005-139 Faro, Portugal

Abstract

The study includes a preliminary assessment of the greenhouse effect of
methane (CH4) emissions in the South China Sea (SCS) on human welfare using
the Driver-Pressure-State-Impact-Response (DPSIR) framework and the Systems
Approach Framework (SAF).

CHys is one of the most important greenhouse gases (GHGs) and has high global
warming potential. Atmospheric CH4 concentration has significantly increased
since the industrial era. It is very likely to be caused by human activities. Human
activities have also increased the input of organic matter into rivers and coastal
areas and thus increased CH4 concentrations in water and possibly enhanced CH4
emissions to the atmosphere.

This research discusses possible future impact on human welfare as a result of
climate change. In dealing with the complex issues of GHG emissions and
climate change mitigation, many interrelated factors must be considered. The
SCS is surrounded by nations of the Asia-Pacific region that are currently
experiencing rapid urbanization, industrialization and economic growth, and is
one of the most contested maritime areas of the world. Climate change may
aggravate regional tensions, promote natural disasters, create climate refugees and
reduce food security by reducing the size of fish catches and crops. International
environmental protection, as well as the mitigation of, and adaption to, climate
change not only protect environmental sustainability, but also provide an
international platform of cooperation for all countries around the SCS.

The study identified eight management responses across various spatial and
temporal scales that can be useful in addressing the issue of GHG (CHy4) in the
SCS.

Keywords: South China Sea, CH4, greenhouse gases, Driver-Pressure-State-
Impact-Response, Systems Approach Framework
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Investigations of surfzone processes along a beach
stretch on central west coast of India

Jaya Kumar Seelam

CSIR-National Institute of Oceanography, Dona Paula 403 004, INDIA

Abstract

Surfzone measurements and beach profile studies along the coastal
stretch between Miramar and Keri beaches on the central west coast of India
are being carried out by CSIR-National Institute of Oceanography, Goa.
Beach profiles over a period of 23 years along Miramar beach are measured.
Littoral Environmental observation measurements comprising of breaking
wave parameters are measured at various locations and at different intervals
and seasons, and these parameters are used to estimate the longshore
sediment transport along the coastal stretch. Self-recording pressure
transducers and recording currents were deployed in the surfzone to
measure the surfzone wave parameters and currents respectively, which
was carried out for the first time in this region. GPS based drifters, designed
and developed in house are used to track the surfzone currents over half
tidal cycle.

Analysis of surfzone wave parameters indicated the influence of tide on
the wave heights. Surfzone currents measured in the field were compared
with existing formulae in the literature and found that most of the equations
cannot be used as it is for estimating the longshore currents for this region.
From the beach profile analysis, the maximum vertical elevation changes
and horizontal excursion of the berm are estimated. Numerical modelling
of the nearshore and surfzone waves and currents are carried out using
SWASH, MIKE21 and Delft3D numerical models with varying satisfaction
levels. This presentation includes the experiences gained by the author and
his team in the measurements and numerical modelling surfzone and
nearshore coastal physical processes.

Keywords: sediment transport, near shore processes, surfzone dynamics,
beach profile changes, numerical modelling
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Capturing nearshore dynamics-A five institution
joint exercise along Indian coastline

Balaji, R!"., Chien Hwa? , Ramanamurthy, M. V., Jeyakumar, S*.,
Suseentharan, V> and Mullaivendhan, K°

!Associate Professor, IIT Bombay, India; 2Associate Professor, NCU,
Taiwan; Scientist G & Head, ICMAM, Chennai; *Scientist, NIO, Goa;.
3Scientist, NIOT, Chennai, India.

Abstract

Surf zone is the most dynamic coastal region with spatially and
temporally varying wave, current and sediment transport characteristics.
The hydrodynamics along this surf zone are constantly changing and
obtaining measurements of currents and waves in the surf zone has always
been challenging. Any field measurement attempt along surf zone require
more planning to collect useful data. The present study focus on the
nearshore current mapping using set of low-cost Global Navigation
Satellite System (GNSS)-tracked surface drifters. An array of 10 drifters
were deployed on the beach of Pondicherry coastline where the coastal
erosion has been a persistent problem and an artificial reef system is being
constructed to regain the beach for public. The longshore currents and
drifter trajectories were recorded throughout a day during flooding and
ebbing tide. The results reveal that wave induced currents are moving
towards south to north direction irrespective of any tidal variation. It clearly
shows that wave direction play a major role along this coastline and
influence the movement of longshore currents and sediment particles.
Simultaneous wave and current measurements were also taken on the same
day using DWR and ADCP, the currents were compared with that obtained
using drifters and found to be in agreement. This paper describes the
temporal and spatially varying currents along Pondicherry coastline and the
results from field measurement campaign.

Keywords: longshore currents, Surf zone hydrodynamics, low-cost GPS
drifters
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Development and Application of Miniature Wave
buoy

Hao Yuan Cheng, Huan Meng Chang, Hwa Chien

Graduate Institute of Hydrological and Oceanic Sciences, National Central
University

Abstract

The miniature wave buoy is in a small size of sphere of 26cm diameter, which
is equipped with 9-DOF motion sensor, GLONASS positioning system, high
accuracy water temperature sensor, and wireless communication module. In order
to have good sea surface following capability, the miniature wave buoy is a
lightweight design with 2.7 kilogram.

To validate the wave buoy system, we design two experiments, one is a
laboratory scale in a super wave tank and the other one is an open ocean scale
experiment. In laboratory task, we do the comparison in two kinds of wave
condition. One is the regular wave condition which is the combinations of
significant wave heights in 40cm, 50cm, 60cm, 70cm, 80cm and peak wave
periods in 3 sec, 4sec, Ssec, 7sec. The other one is irregular wave condition that is
the combinations of significant wave heights in 30cm, 40cm, 50cm, and 60cm,
where the peak wave period is set to 5 seconds. The miniature wave buoys are
mounted in corresponding to the location of wave gauges.

The results of laboratory experiment show that the miniature wave buoy can
represent the water surface motion induced by wave propagation. The wave buoy
can detect the precision frequency peak and wave height of given waves. The
measurement accuracy of significant wave height and peak wave period from
miniature wave buoy is 5% and 1% in corresponding to measured wave parameters.
In overall speaking, the miniature wave buoy has excellent performance to
represent the wave conditions, where compare to the record of wave gauges.

In order to further understand the performance of miniature wave buoy, the open
ocean experiment was achieved. The miniature wave buoy is deployed in fifteen
meters of water depth in northeastern of Taiwan, where the location is nearby to
an operational weather buoy. The operational weather buoy is a disk type buoy
with diameter of 2.5 meter. The comparison of wave measurements between
miniature wave buoy and operational weather buoy show that the miniature wave
buoy not only represents the real open ocean conditions but also has good
following capability to the ocean surface variances.

Finally, the miniature wave buoy is used in certain projects, such as surface
wave monitoring during the passes of internal wave, surf zone wave measurements,
and operational long-term wave monitoring.

Keyword: Wave measurement, miniature wave buoy

77



BRI E R R

th &t &

SS.6

ﬁF"’ ‘/ /"‘ ‘#ﬁ
1&@1$%% %ﬁ%

1 N ) AR o~
Hzvd L+ § BEpFin

iF &

7,\13;: ft!l?me‘ T B3 fgﬁ’*{ffzq J\/”Lp%ﬁ & fég\/‘?‘/”“
ERRITE o h RS 22 & 5 ADCP 3 L8 45w 4
PO BERREAL DK }?F i Bi(Bottom tracking) # iy 12 % 45 F
GPS# st B B &R KREZRAF TR T EETHTHE
ﬁm*%oﬁ ﬁ@&%ﬂm%ﬁ*ﬁﬁﬂ’k%@?ﬁﬁﬁbﬁﬁ
Pz jﬂ‘ﬁ/? F‘\ 7}"“5—"“" Eﬁ?’é’\ 7 # f]/ﬁ“ i = T A * oo - ALk

B ESR AR AR AR b g R » N F R R S
’f—?—%ﬁ/‘* s iﬁg\mm—/nkr 7w o GPS % }é] B /%ﬂr}:”' g 47\ PR €K
AR RS A S IR RS g R R %“’9‘&3'% R

N

IR GRS N4 }cf7£§4f@—+ Fhd B gFHEA KRS

SEiEa S Rt AR FARS RAT T EY 7
ﬁ{zﬁﬁ,’i’ig%c:}ﬁ BokT 2 EE o bl R P i 4 e A
Wt v gz 5k 5 5k 2 AR gLl st kg p

BAEMT Lo /?JEH -\f“{ Fordjav el R ZHpd R
o FA ﬁﬁ##%l AFERRE > T3 v e f EATH 2 R F
'@%T?%%@ﬁ +ﬁ¢’ J&ﬁwm@ﬁ»%ﬁ&ﬁ*ﬂw

BH ek R RIS TR 0 1Y
g it 1‘ ;\_%r]% o T rs?& CAAFRPEFEEREF IS FE AR
2220 e EE 2016 # 5P (e k)R 2016 9 (AAER)

e o

&éﬁéi _45 e ff*iﬁ‘:‘ N /-r‘/” T E B~ ’J\/” p% EL /-r‘/” /"3"1&

78



SS.7

SARRE M IA G2 Y
L <
ERigp o ERE
i &
AF Y w2013 £ 50 2 60 LA RT AMINAITE AR 2 KB
AL G e R FTH LA B L LS R RAER

?%‘/HL mﬁ;" y ¥ IXJ?EFL Q@z‘é] /4 /H = i’(/r"gi/#ﬁ%%ﬁv 0 2 = F’t/p
)‘ifl‘/:lﬁ 2o AR 50 F BIFEARMG AN AR i 2

e ¥

AR e A TEIE NS 005 m/s; M d Bl A BRI ATE R L 0 SRk
95 017 mis o 5k 200 81 M2 A5 0% 34 Rifiikib (£
—if’s«%/u &-&lﬁ#ﬁrﬁg’&*"’f’f" 5’:«%/11 k’ka&- }@7‘ ﬁ;lf—_#ﬁ?ﬁg r} ]“30
T80 PFZ (APM e 0.6-0.8) 0 @ b fud A AIRES 02
10 7% » SHRRE L £ Ap B AR % A 4T AR
AR R AR - R o

El

79

\.

i3,
C—\U \7%



BRI E R R

th &t &

SS.8

§1# Bio-Argo <L % /& iF% ¥
HRETIVE LSO
X 4

ABER AR R A AT BELLRET B A F AR EERE]
361102

BI' A $5E8 R 5 S E] 0 361102

iF&

g‘;tﬁsﬁ\;tﬁ&tgsgb,wwgz?
o

f1* @} Bi-Argo B F LR L T g A E kY R ERAT
%2014 %97 2 2015#% 8" »3iav? 483 963K F - FA G A
L E B R EEAE (SCM) © s i3> SCM &t F ) 4 » 4k
E & vt d s RS B (R oSCM ehid & F| % 5 B ende3 if
Poro o B frd LA E A FRHRFDLRFBIRATT o b5
ﬁbfg’}ykbﬁf’%é?gi‘j&’/“Z:t\'/n.}ii'q«’ﬁ ",g-\;‘ifgd‘ﬁ’”‘f)%’é
ARG AT R T RP R kS Rt AR EY A
TR G IS AR B A 40 2 0 B RS
43P~ B0 J\)\lﬂ"l\’l’l/f’i‘aﬂ]"+P\?"F?r?]ﬂ\@/ﬁgaﬁéﬂi

R RS e

X4&t3 ! Bio-Argo vt & E 0 @ s

80



7

Z/J)»

c,\v m

e TS

81



BH R R R M

th #tit#



i3

i
R

o

BN S kR R R SRR B2
VAR
Fai! G 2 fgozm 3
Dags A B A RN REEET Y
SR SEREAENE- PR iR g
A X BRfIE B 2R )

e

AR - TR RS KRR B R EARI R
FEAOEZ b UBCE RS o FH 2 42352 WM (Wind Wave Model) #<
Pz T 4 T gEs e N A #H > f AW A g S e
(Extended Mild - Slope Equation, EMSE)*t#& d13%-k /i Fra 4
RS 0 RSO B RIS R k- H R
3 A ORAR R B E R A ERT 2 RTER 4 T EES RS o AR
TYRD - BRFERATY TR B S 3 g
ESBE B o BVER S SRR R B RERT ShEE T
Fal A %‘gvi AP RS R DA TR E N 2 TR HN A T AT
M2 RN E R A T A AORIE Y 2 SR o E% S 2.5 F
EERET AR, R ER LR AB BT ALBEFRIEF
R GIERE R B R G Y R K AR~ KB
BV TR A TR B B S AR R A g
FRABPNE - BORSFHT 2T NBBITARTE 8.Th-
9. 0%k BREF S RV EABELEE - ERDER A VAB T
F 5L 26.T% - Thl%e AT 5 & & T 45 A b AR BN AT RS B 2
WA BB L R B

MAET . b AP ST IE BN FE KA %fr SEH AR S R
Pl

83



BRI E R R

th &t &

A2
SAFR O TR 2
ST
PR BE I A ARE X

e

LN ST A A e U RS (deterministic particle-tracking
method) » 2= > = 2 FE L\ T AP 7 kind 22544 @ﬁ;f]
Eﬁ_,@ ° ﬁ:;“ Tﬁ;{:ﬁ‘ﬁlf; - if‘l_,t IL‘L_?_fﬁ/")%— BIF & - ﬁ"“fi%qi At
%7 % ¥ (dispersion coefficient) & "KiFz S8 3 L Pl iFR > w o
ARG e H AR S FAR T IE2 S el e AR TR
Lagraigian 7 2ki% fzed ok R A G * ¥ F kAR 2 FET N2
TR Inm 8 0 BRR R FIEFOTem i0 g o kR U fTie T
2L & R 3% (particle strength exchange) & 7325 o Bl- ¥ m 4 5 i@
* LL*E_—\—‘J- 4“'&,4)%— ¥ ra,%u‘& Ky iER T R %{%\k&A w7
ﬁﬂmﬁﬁﬁwﬂ¢%°ﬂTT“W*ﬁ\”ﬁfﬁ%Uhﬁ%\?ﬁ@ﬁ
Wh o AFPY ﬁ&‘%ﬁ“; ’I%%/ﬁmﬁaj)‘ & e A\i“r@tﬁ":{ﬁ%?%l" mﬁﬂ
r ‘\‘45}'%/\/%)}24’\ 1w e {7@; v VUFE p’f it 4 P "E 15 jll“i"’/%fiﬂ 7f;! et

%ia‘:\]% [}

Bl- Aujs g2 _%fr%;ﬁu‘& KRR FEFANF AR A o
MaET: RO - R - B R

84



A3

Satellite-derived Ocean Thermal Structure for the
North Atlantic Hurricane Season

Iam-Fei Punl, James F. Price2, and Steven R. Jayne2

1Graduate Institute of Hydrological and Oceanic Sciences, National
Central University, Taoyuan, Taiwan

2Woods Hole Oceanographic Institution, Woods Hole, MA, USA

Abstract

This study developed a new regression model, using satellite altimetry
to estimate daily upper-ocean temperature structure with high spatial
resolution, or Satellite-derived North Atlantic Profiles (SNAP). Using
about 139,000 observed temperature profiles, a spatially-dependent
regression model is developed for the North Atlantic Ocean during
hurricane season. A new step introduced in this work is the inclusion of
daily ocean mixed layer depth, which is estimated based on a one-
dimensional Price-Weller-Pinkel ocean mixed layer model with time-
dependent surface forcing.

The accuracy of SNAP is assessed by comparison to 19,076
independent Argo profiles from the hurricane seasons of 2011 and 2013.
The root-mean-squared (rms) differences of the SNAP-estimated isotherm
depths are found to be 10-25 m for upper thermocline isotherms (29°C to
19°C), 35-55 m for middle isotherms (18°C to 7°C), and 60-100 m for lower
isotherms (6°C to 4°C). The primary error sources include uncertainty of
sea surface height anomaly (SSHA), high frequency fluctuations of
isotherm depths, salinity effects and the barotropic component of SSHA.
These account for roughly 29%, 25%, 19% and 10% of the estimation error,
respectively. The rms differences of hurricane-related ocean parameters,
upper-ocean heat content and averaged temperature of the upper 100 m, are
~10 kJ cm-2 and ~0.8°C, respectively over the North Atlantic basin. These
errors are typical also of the open ocean underlying the majority of
hurricane tracks. Errors are somewhat larger over regions of greatest
mesoscale variability, i.e., the Gulf Stream and the Loop Current within the
Gulf of Mexico.

Keywords: Typhoon, Temperature profiles, Satellite altimetry, Mixed
layer depth
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A Study on the Flow over Traveling a Grop of
Wavy Foils by Using the Many Body Force
Decomposition

Jen-Yi Chang (5 A 5%)

Tainan University of Technology, Tainan, Taiwan

Abstract

The thrust due to the vortices generated by an undulating motion as well
as the shape and frictional drag as wavy foils swim forward and encounter
is very difficult to identify. In this study, we extends the force
decomposition method which is provided by Howe in 1995 to develop the
many body force decomposition method to analyze the force exerted on
side by side and a group of wavy foils mimicking fish-like locomotion. The
force interaction system between wavy foils and flow will be investigated
by both theoretical analysis and numerical simulations. The numerical
results are obtained by the SIMPLEC method of the commercial code
Ansys FLUENT based on the control-volume method in this work. In order
to increase accuracies and make wavy foils moving reasonably in present
model, dynamic-mesh technique, and conformal hybrid grid are carried out.
Finally, the characteristics of whole flow filed under the force interaction
system as flow propagating through side by side and three wavy foils are
computationally studied under different conditions. The result shows
added-mass force is the most significant thrust source among all considered
motions.

Keywords: Many body force decomposition method, Wavy foils,
Numerical modeling, Cycle movement, Dynamic mesh, Reynolds number
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COASTLINE MAPPING AND ISLE AREA
ESTIMATION by REGION GROWING
APPROACH FOR PENGHU ARCHIPELAGO

Li-Guang Leu
Department of Marine Science, R.O.C. Naval Academy
Taiwan, R.O.C.

Abstract

To field survey of land resources, it is hard to survey and update the
information of coastline and area of many an isle quickly and frequently.
Many early researches were limited on coastline mapping and changing
detection along a part of shore. This study using SPOT imagery by image
process carries out the goal of coastline mapping and area estimation of
each isle. The automatic detection and analysis of coastline and isle area
through image process can be applied to retrieve and update the information
of land resources quickly, effectively and economically. Remote sensing
technology is regarded as an effectively auxiliary tool in field survey. Cases
study in ten isles of Penghu archipelagoes by Region Growing Approach
shows that the average errors of coastline mapping and isle area estimation
derived from multi-spectral (abbreviated as XS) imagery are around 5% and
the errors of ten isles almost fall within 10%. The same process and analysis
were applied to SPOT 1 near infrared (NIR) and SPOT 5 short wave
infrared (SWIR) imagery. These results indicate that the coastline mapping
and isle area estimation using SWIR imagery are better than XS and NIR
ones. Remote sensing of land resources can not only get the brand-new and
updated information quickly but also control and manage land resources
effectively. By the way, this research can highlight reefs and assure the
safety of navigation. It can also apply relative information to survey and
research the marine ecology, marine environment, and fishery etc.

Keywords : Coastline mapping, Land resources, Region growing
approach
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Using remote-sensing environmental and fishery
data to map potential yellowfin tuna habitats in the
Indian Ocean

Yen-Lun Wul!, Kuo-Wei Lan?

"Department of Environmental Biology Fisheries Science, National
Taiwan Ocean University,

2Pei-Ning Rd., Keelung 20224, Taiwan, Republic of China

Abstract

The purpose of this study was to investigate relationships between
environmental variation (SST, SSHA, MLD and Chl-a) and catch rates of
1 degree logbook data to identify the underlying processes influencing
yellowfin tuna catch rates and their distribution in the Indian Ocean, and
thereby predict distribution. These functional relationships can be used to
evaluate the impacts of oceanic variability on the spatial pattern and
vulnerability of yellowfin tuna. All variables in the GAM model for the
yellowfin tuna catch rates of 1 degree logbook were significant (p<0.01) in
the period from 2010~2012. The cumulative deviance explained by the
GAM models was 35.9%, respectively. The result showed the fishing
season is during October to March of the coming year. Yellowfin tuna
CPUE had positive effect on SST about 25°C~30°C, SSH about 0.2m~0.4m,
MLD about Om~30m and Chl-a less than 0.25mg/m3.The distribution of
yellowfin tuna predicated CPUE showed the major fishing grounds were in
the central-western Indian ocean and had seasonal variations, and the
logbook data had higher correlation between nominal and predicated CPUE.
The yellowfin tuna predicated catch rates of 2013 based on the model of
2010~2012 also showed the high correlation of r=0.52 in in March. In
conclusion, the main fishing ground of yellowfin tuna was in the central-
western Indian Ocean and changed in the third season. Our results suggest
that models of catch rates of the 1° spatial grid data that incorporate relevant
environmental variables can be used to infer possible responses in the
distribution of highly migratory species.

Keywords: Indian Ocean ~ Bigeye tuna ~ Yellowfin tuna » Generalized
Additive Models ~ Spatial distribution
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A Numerical Retrieval Algorithm for Delay-
Doppler Map (DDM) Made by Oceanic Reflected
GNSS signal

Wen-Hao Yeh!, Hwa Chien?, Quang-Huy Lu?, Anh Hoang?
! National Space Organization (NSPO), Taiwan

2 Institute of Hydrological & Oceanic Sciences, National Central
University, Taiwan

Abstract

The research of Global Positioning System (GPS) signal begins at the
end of 20 century and the beginning of 21 century. For example, the UK-
DMS satellite has a payload of GPS reflective signal receiver and launched
at September 27", 2003. The reflective signal can be used to retrieve the
sea surface roughness and then inverse the sea surface wind speed. In July
8t 2014, the satellite of Technology Demonstration Satellite-1 (TDS-1)
mission has been launched and also used to do the research of GPS
reflective signal to inverse the sea surface wind speed. The mission of
Cyclone Global Navigation Satellite System (CYGNSS) has launched 8
satellites in December 15", 2016 to do the research of tropical cyclone by
using the GPS reflective signal. As a part of F-7/C-2 mission, an additional
satellite called FORMOSAT7-R developed by National Space
Organization (NSPO) of Taiwan will carry GNSS reflectometer to measure
the roughness and wind speed on ocean surface.

Due to the rapid change of sea surface wave, the receiving frequency of
signal should be large to grasp the change of sea surface wave. However,
the limit of data volume and transfer speed cannot allow too high receive
frequency. The data format of Delay-Doppler Map (DDM) is first used in
UK-DMC mission to resolve the problem and also used in TDS-1 and
CYGNSS missions. DDM is the magnitude of cross correlation of signal
delay and frequency. Otherwise, Zavorotny and Voronovich, (2000)
inversed the multivariate normal distribution equation to express the DDM
by using optical theories. In Z-V model, it contains the relative position and
velocity of GPS satellite and receiver, Directional Mean Square Slopes
(DMSS(6%up, G%down)), and Principal Wave Slope Direction (PWSD(¢)).
DMSS and PWSD are three unknow parameters in Z-V model. The purpose
of this report is to develop a numerical retrieve algorithm to retrieve DMSS
and PWSD in Z-V model. In order to make the retrieve ability of data
analysis center before the statistic algorithm be developed after satellite
launch. Then inverse the sea surface wind speed and furthermore put the
sea surface wind speed into the forecast model to increase the accuracy of
weather forecasting.
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Response of Land-Sea Interface in Xiamen Bay to
Extreme Weather Events Observed with the
Ecological Dynamic Buoy Array, a Multifunctional
Sensors System

1,2 1,2

Huasheng Hong'? Weiran Pan'? Caiyun Zhang'~

Shuiying Huang'*

Jiezhong Wu

"Fujian Provincial Key Laboratory for Coastal Ecology and
Environmental Studies, Xiamen University

2State Key Laboratory of Marine Environmental Science, Xiamen
University

Abstract

Recent climate observations suggest that global climate change may
result in an increase of extreme weather events (such as tropical cyclones,
intense precipitation i.e. heavy rains) in frequency and/or intensity in
certain world regions. Subtropical coastal regions are often densely
populated areas experiencing rapid development and widespread changes
to the aquatic environment. The biogeochemical and ecological responses
of coastal systems to extreme weather events are of increasing concern.
Enhanced river nutrients input following rain storms has been linked to the
ecological responses at land-sea interface. These land-sea interactions can
be studied using multifunctional sensors systems. In our study, the
Ecological Dynamic Buoy Array, a monitoring system with multiple
sensors, was deployed in Xiamen Bay for near real time measurements of
different parameters. The Ecological Dynamic Buoy Array is a deep water
net cage which functions in long-term synchronous observation of dynamic
ecological characteristics with the support of an aerograph, water-watch,
LOBO (Land/Ocean Biogeochemical Observatory), ADCP, CTD chain
system, YSI vertical profiler, flow cytometer, sea surface camera, and
"communication box". The study showed that rain storms during multiple
typhoons resulted in greater fluctuations of salinity, N concentration, and
other water environmental conditions, which might have been connected
with algal blooms (so-called red tide) in Xiamen Bay.

Keywords: Ecological Dynamic Buoy Array; Land-Sea Interface;
Extreme Weather Events; Xiamen Bay
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Terrestrial nutrient supply in the seas of Taiwan
after typhoons

Yung-Yen Shih ! Chin-Chang Hung 2

! Department of Applied Science, R.O.C Naval Academy, Kaohsiung
81345, Taiwan, R.O.C.

2 Department of Oceanography, and Asia-Pacific Ocean Research
Center, National Sun Yat-sen University, Kaohsiung 80424, Taiwan,
R.O.C.

Abstract

It has been reported that typhoons have significant impacts on nutrient
supply in the ocean, but it is difficult to quantitatively evaluate terrestrial
nutrient input in the seas of Taiwan due to sampling dangersous during
typhoon conditions or flood periods. Our preliminary analysis showed the
annual riverine discharge after typhoons in Taiwan was appropriately 25
(7~69) times higher than that during non-typhoon seasons from 2004 to
2016. The contribution of terrestrial nutrient export after the passage of
typhoons was conservatively estimated about 40 (23~69) % of the annual
nutrient supply. The result suggests that typhoons can elevately increase
terrestrial nutrient export to the seas of Taiwan.

Keywords: nutrients, small mountainous rivers, typhoons
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Diel abundance, growth and loss rates of
Synechococcus spp. and picoeukaryotes in coastal
waters during summer

I-Ting Huang ', An-Yi Tsai'

Institute of Marine Environment and Ecology, National Taiwan Ocean
University, Keelung 202-24, Taiwan

Abstract

We used flow cytometry to follow the diel variations of Synechococcus
spp. and picoeukaryotic abundance in subtropical western Pacific coastal
waters June 2017. Diel changed in the nanoflagellate grazing and viral-
mediated mortality of Synechococcus spp. and picoeukaryotes were
simultaneously estimated using a modified dilution method in this study.
Abundance of Synechococcus spp. and picoeukaryotes showed clear diel
patterns, with the highest values recorded at night. In our study, however,
the apparent growth rate of Synechococcus spp. and picoeukaryotes
decreased significantly upon dilution of nanoflagellate or viruses during
daytime incubation. Our data imply that picophytoplankton production is
in part dependent on virus-mediated nutrient cycling by bacteria during
daytime. Furthermore, the estimated averaged mortality of Synechococcus
spp. at night due to nanoflagellate grazing and viral lysis was 0.02 h™! and
0.04 h'!, respectively. In addition, this study found that nanoflagellate
grazing played a key role in controlling picoeukaryotic abundance at night.

Keywords:  Synechococcus  spp.,  picoeukaryotes,  mortality,
nanoflagellate grazing, viral lysis
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Interannual carbon and nutrients fluxes in
southeastern Taiwan Strait

Ting-Hsuan Huang, Fu-Hsuen Lin, Bing-Jie Wang, Chen-Tung Arthur
Chen

Department of Oceanography, National Sun Yat-sen University

Abstract

Connecting the South China Sea (SCS) and East China Sea (ECS)
directly, the Taiwan Strait transports the mixed SCS water and the West
Philippines Sea (WPS) water to the ECS (primarily in summer). In winter,
the Minzhe Coastal Water flows southward. Located in the deepest part of
the Taiwan Strait, the Penghu Channel contributes 60% of the northward
flow. The volume transport is strongly influenced by the local wind speed
which relates to ENSO. On the other hand, the westward transport of the
WPS water through the Luzon Strait increases during El Nino events, and
that increases the ratio of the WPS water in the northern SCS. The
characteristics of the WPS surface water is warm, salty, and contains less
carbon and nutrients than the SCS seawater. Different mixing ratios of the
WPS water and the SCS water also affect the salinity, carbon and nutrients
of the seawater in the Taiwan Strait. Interestingly, the highest wind speed
and salinity do not appear in phase, suggesting that the water transportation
and seawater mixing ratios may be influenced by different mechanisms.

This study focuses on how transported water volume and chemical
parameters affect annual carbon and nutrient fluxes. The monthly
transportation of water volume was adopted from the Hybrid Coordinate
Ocean Model (HYCOM) results, and the CTD data were provided by the
Ocean Data Bank (http://www.odb.ntu.edu.tw/; 1991-2014). The chemical
parameter data were collected during 19 cruises in the Penghu Channel
during 2000-2011. Nifio 3.4 index leads the salinity anomaly which reflects
the seawater mixing raito, but lags the satellite wind speed anomaly.

Keywords: Taiwan Strait, the South China Sea, ENSO, carbon flux,
nutrients flux
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Primary production and squid catches affected by
typhoon events in the southern East China Sea

Chin-Chang Hung!,Chih-Ching Chung? Gwo-Ching Gong?,Cheng-Hsin
Liao’,Ming-An Lee?®, Yi Chang*, Yung-Yen Shih’, Tsang-Yu Lin*

! Department of Oceanography, National Sun Yat-sen University,
Kaohsiung, 80424, Taiwan

2 Institute of Marine Environmental Chemistry and Ecology, National
Taiwan Ocean University, Keelung, 20224, Taiwan

3 Department of Environmental Biology and Fisheries Science,
National Taiwan Ocean University, Keelung, 20224, Taiwan

4 Institute of Ocean Technology and Marine Affairs, National Cheng
Kung University, Tainan,70101, Taiwan

> Department of Applied Science,R.0.C Naval Academy, Kaohsiung,
81345, Taiwan

Abstract

Typhoons can cause billions in property damage and great human toll on
land and sea.However,Typhoons occurring in open ocean and their
collective effects upon the marine environment and fishery remain
undefined because of sampling difficulties. Here we investigated
hydrographic data, plankton and squids catch data in the Southern East
China Sea (SECS) prior to and following the passage of several typhoons
from 2008-2010. The results shows that (1)The average integrated Chl-a
concentrations (110 mg m—2) post-typhoon were significantly higher than
that before the typhoons (35 mg m-3) ,and (2)Abundance of surface
microphytoplankton are remarkable increased.(3) The pre- and post-
typhoon daily squid catch per unit effort (kg d—1 boat—1) was 15 + 31 and
240 + 281 (p=0.005,n=13), 107 + 201 and 106 = 82 (p=0.1, n=12), and 160
+ 136 and 283 + 274 (p=0.01, n=13) for typhoons Fengwong, Sinlaku and
Jangmi, respectively. This suggests that typhoons may mitigate the effects
of overfishing in marginal seas.

Keywords: Typhoon, Primary Production, Squid Catches, Southern East
China Sea, Marginal Seas.
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