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Mercury contamination and sedimentation flux of the East China Sea

Tien-Hsi Fang *, Ru-Yun, Chen, Hui-Min Feng

Department of Marine Environmental Informatics, National Taiwan Ocean University

The mercury (Hg) concentration in sediment samples, collected from the inner and
middle shelves of the East China Sea (ECS), are analyzed to evaluated the Hg
contamination level and calculate the Hg sedimentation rate and fluxes in the ECS. The
Hg concentrations in the surface sediments in the inner and middle shelves of the ECS
range between 26.5-47.6 ng g and between 4.1-13.9 ng g*, respectively. The Hg
concentration correlates well with the organic carbon content but is in inverse proportion
to the sediment grain size. The enrichment factor value indicates that the whole inner shelf
and a small portion of the middle shelf were slightly contaminated by Hg. The Hg vertical
profile at the studied stations does not exhibit the regeneration profile, reflecting that the
diagenetic processes were not significant after Hg burial in the sediment. The Hg
concentration at depths below 20 cm in the middle shelf sediment generally ranges
between 5 and 10 ng g™. This value can be considered as an ECS background level. The
Hg annual accumulation rate in the ECS ranges between 0.42-48.7 ng cm™ y™*. Higher
accumulation rates appear in the inner shelf. The Hg annual sedimentation flux in the
calculated area, accounting for 80% of the ECS continental shelf area, ranges from 25 to
30 t y' approximately 51% and 17% of the sedimentation flux deposited in the

Changjiang estuarine zone and the inner shelf, respectively.

Keywords: Hg contamination; enrichment factor; sedimentation flux; East China Sea
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Recent Increase in High Tropical Cyclone Heat Potential Region in the
Western North Pacific Ocean and the new Ocean Coupling Potential
Intensity Index

|.-1. Lin', I.F. Pun®, P. Black®, J. F. Price?, C.-Y. Yang', S. S. Chen®*, P.

Harr® N.-H. Chi®, C.-C. Wu'& E. A. D’Asaro®

'Department of Atmospheric Sciences, National Taiwan University
Woods Hole Oceanographic Institution, Woods Hole
®Science Application International Corporation, Inc and Naval Research Laboratory
*Rosenstiel School of Marine and Atmospheric Sciences, University of Miami
>Naval Postgraduate School, Monterey
®Applied Physics Laboratory, University of Washington

The Main Development Region (MDR) for tropical cyclones in the western North
Pacific Ocean is the most active region in the world. Based on synergetic analyses of
satellite altimetry and gravity observations, the subsurface ocean conditions in the western
North Pacific MDR has found to become even more favorable for typhoon and
super-typhoon intensification. Compared to the early 1990s, the MDR is more favorable
due to an increase in the subsurface warm water layer that is characterized by a 10%
increase in both the depth of the 26 <T isotherm (D26) and Tropical Cyclone Heat
Potential (TCHP). In addition, the areas of high TCHP (> 110 kj cm'z) and deep D26 ( >
110 m) have a 13% and 17% increase, respectively. As high TCHP and deep D26 regions
are often associated with intensification to super-typhoon intensity, these ongoing
warming requires close monitoring. This research also will report results from the Impact
of Typhoons on the Pacific (ITOP) field campaign. Based on the in situ air-borne
atmospheric and ocean pair observations during ITOP, we developed a new ocean
coupling potential intensity (OCPI) index to revise the existing potential intensity index
for tropical cyclones (Emanuel 1988). The main concept is to include ocean’s subsurface
contribution in estimating cyclone’s potential intensity so as to reflect a more realistic

potential from the entire ocean column, instead of only using sea surface temperature.
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Ecology and resource management strategy of Japanese eel in Asian
countries

Wann-Nian Tzeng?

YInstitute of Fishery Science, National Taiwan University
?Department of Environmental Biology and Fishery Science, National Taiwan Ocean
University

Japanese eel Anguilla japonica is one of the important aquaculture fishes in the eastern
Asia. In the recent three years, however, the catch of glass eel dramatically decreased to a
very low level, and insufficiently to meet the demand for aquaculture. Thus, it is necessary
to understand the reason why recruitment of glass eel decreased and consider the proper
management measures on this resource among countries, such as 1) the mechanisms and
reasons of the inter-annual variability of the recruitment of glass eel to the coastal area of
the eastern Asia, 2) effective measures for sustaining the glass eel recruitment, 3)
necessary information exchange and 4) how to enhance the international collaboration in
order to sustain the resource of Japanese eel.

Possible causes of the stock decline pointed out by plural nations are 1) reduction of
habitat in inland fresh water areas and coastal areas, 2) overfishing and 3) changes in
oceanic conditions. In order to recover and sustain the stock of Japanese eel, it is
necessary to implement 1) international cooperation on collecting fishing data, 2)
advancing research and study on the distribution and migration of Japanese eel, 3)
strengthening the stock management for both glass eel and adult eel in each nation/area as
a first step, 4) conservation of habitat and environment in rivers and coastal areas, and 5)
evaluation of the stocking effectiveness of eel. This paper will review the study on

sustainable use of the eel resources in Taiwan in the past three decades.
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Phytoplankton community structure in the Yellow Sea Warm Current
Xin Liu®, Kuo-Ping Chiangb, Banggin Huang®, Sumei Liu®, Hao Wei®

# Key Laboratory of Coastal and Wetland Ecosystems, Ministry of Education; State Key
Laboratory of Marine Environmental Science, Xiamen University
® Institute of Marine Environmental Chemistry and Ecology, National Taiwan Ocean
University
¢ Key Laboratory of Marine Chemistry Theory and Technology Ministry of Education,
Ocean University of China
¢ College of Marine Science and Engineering, Tianjin University of Science and
Technology

The Yellow Sea Warm Current (YSWC) had been reported to be the only mean flow
transporting saline water originating from the Kuroshio and oceanic materials of the East
China Sea to the Yellow Sea (YS). In previous studies, the YSWC was suggested to be an
important player during the spring algae bloom in the central YS. Further, recent study
revealed a doubling in algae bloom intensity in the central YS during the past 14 yr
(1998-2011) (He et al., 2013). In addition, the time series in situ datasets show that both
the nitrate and phosphate concentrations increase more than twofold from 1998 to 2005
(He et al., 2013). However, to date, little is known on the biogeochemistry background of
the YSWC. The present study revealed that the rich nutrient distributions were coincided
with the high temperature and salinity YSWC water during the March cruise in 2009. In
addition, abundance of cyanobacteria was significantly higher in the YSWC waters than
the coastal waters based on the results of pigments and flow Cytometry analyses. Similar
patterns were observed on the distributions of eukaryotic picoplankton groups, such as
chlorophytes, prasinophytes and haptophytes. While, as a result of the strong vertical
mixing in winter, large phytoplankton may not be able to quickly grow. All these results
indicated pico-phytoplankton abundance was significantly higher in the high temperature,
high salinity and rich nutrients YSWC waters.
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Response of Diatoms to environmental factors in the ECS revealed by
Generalized Additive Mixed Models

Wupeng Xiao, Xin Liu, Lei Wang, Chao Zhong, Bangqin Huang
Fujian Provincial Key Laboratory for Coastal Ecology and Environmental Studies
Key Laboratory of the Ministry of Education for Coastal and Wetland Ecosystems ,

Xiamen University

Diatoms in the ocean are regulated by a complex interaction of physiological,
oceanographic, and ecological factors and in turn regulates the rates of primary
production and biological pump. Here we used generalized additive mixed models
(GAMMS) to study the responses of Diatoms to environmental factors in the ECS. We
incorporated season, log-transformed total Chlorophyll a (InTChla), temperature and
salinity as fixed effects and highlighted station as a random effect as well as asummed
heterogeneity between seasons and within seasons along InTChla in the model. Our
model can predict 98% of the variation in log-transformed Diatoms (InDiatoms) in the
ECS. InDiatoms increased with increasing InTChla in all seasons except for a slight
decrease in spring at higher InTChla levels, indicating that Diatoms were always major
contributors to phytoplankton biomass in summer, fall and winter but not always in
spring. InDiatoms was almost negatively related to temperature and Diatoms summer
bloom was reflected by tensor product of temperature and salinity when salinity was
about 31~32. Our model will improve predictions of how climate change will alter the

ocean’s capacity to act as a carbon sink.
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Ecological monitoring and establishment of zooplankton indicator
species in the coastal marine environment

Li-Chun Tseng', Juan Carlos Molinero®, Qing-Chao Chen? and Jiang-Shiou
Hwang"
! Institute of Marine Biology, National Taiwan Ocean University
2 South China Sea Institute of Oceanography, Academia Sinica

Playing important roles in transferring energy, planktonic creatures also act as prey in
marine ecosystems. Most of them are small-sized body, spending their entire lifespan in
water. Zooplanktons are often used as indicators for environmental monitoring because of
their short lifespan and sensitivity to hydrographic change. Many reports have suggested
that community structure, physiological reaction, metabolism, impacting growth rate,
body size, generation time, and behavioral trajectory of zooplankton can be used as
indicators of climate change, eutrophication, temperature and pollution, etc. Present study
uses an over-decade zooplankton data set of ecological monitoring records from the
coastal of northern Taiwan to establish the basic information for dominant species.
Copepod (crustacean) was the most abundant taxa among all zooplankton communities.
Calanoida Temora turbinate is the major component of most planktonic copepods. The
selection of an indicator was simply based on abundance of taxa as the indicator species
have a strong representative of interpretation with environment change. Thus, T. turbinate
could be used as an indicator, for its functional contributes to the coastal marine ecosystem.
Present monitoring investigations contribute to the state of the following basic information:
(i) methods, indicators, and assessment; (ii) interpretation and definition of thermal niche
of T. turbinata; (iii) and spatio-temporal patterns of distribution as well as life history

traitsof T. turbinata in the water of coastal area in southern East China Sea.
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Climate variance envelope and plankton food webs in the southern East
China Sea
Juan-Carlos Molinero™?, Li-Chun Tseng?, Jiang-Shiou Hwang®

! Helmholtz-Zentrum fir Ozeanforschung Kiel (GEOMAR)
2 |nstitute of Marine Biology, National Taiwan Ocean University
3South China Sea Institute of Oceanology, Chinese Academy of Science

We examined plankton food web responses to climate variance in the southern East
China Sea over a period extending from 1998 to 2012. We show that climate variability
modified both the magnitude of the seasonal signal of both air and sea surface
temperature. These changes cascade down to the plankton environmental space affecting
the intensity of the thermocline. They further permeated the pelagic system yielding
conspicuous modifications in the phenology of autotroph communities, zooplankton and
fish larvae. Our results show that the climate variance envelope, i.e. interval of
magnitude in the climate signal, is closely coupled with alternate transient states of
plankton. Hence, our results further shed light on impending ecological shifts and
plankton food web changes. Our study calls for the integration of the climate variance
envelope as well as the non-stationary relationship between climate and plankton in

prognostic models on marine ecosystems dynamics.
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Synergies of resource pulse and varying temperature regimes fuels the
non-stationary dynamics of jellyfish in the southern East China Sea

Juan-Carlos Molinero'?, Li-Chun Tseng?, Jiang-Shiou Hwang?
! Helmholtz-Zentrum fir Ozeanforschung Kiel (GEOMAR)

2 Institute of Marine Biology, National Taiwan Ocean University

Marginal seas are highly susceptible areas to climate change as the synergistic
effects of climate change and growing anthropogenic disturbances can severely affect
resource dynamics and ultimately alter ecosystem functioning. We here investigate the
synergistic effects of resource-pulses associated to atmospheric forcing and temperature
regimes have on jellyfish communities in the southern East China Sea. To do so, we used
a 10-year data set of bioclimate and anthropogenic records. Our results show a non-linear
relationship between sea surface temperature and jellyfish that evolves in different
frequency-domains. Prolonged exposure to high temperatures appears boosts the
outbreak dynamics and significantly improves the probability of massive jellyfish
proliferations.The results further show that jellyfish dynamics is favored by resource
pulses, triggered by atmospheric forcing, that permeate plankton and enhance food

availability to jellyfish.
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Determination of Phase difference of Backscatter Signals from
Coherent-on-Receive Microwave Marine Radar for Wave Measurement

Hwa CHIEN!, Hao-Yuan CHENG?!, Dennis B. Trizna®

! Institute of Hydrological and Oceanic Sciences, National Central University
% Imaging Science Research, Inc.

Coherent radars can directly measure the radial component of orbital wave velocity
and improve the accuracy of wave and current measurement than using non-coherent
radars. The cohere-on-receive radar (CORrad) records the transmitted pulse, then one
could realign the phase of the each waveform to create a coherent-like waveform and
determine the phase difference. The processing of the data can be described in the steps
as:

1. Calculate the imaginary part (Q channel) using Hilbert Transform to the | channel
that recorded from IF and coherent oscillator signals.

2. Alignment of the phases between the signal of 1* pulse and the succeeding pulse
using the cross spectrum of the 1 and 2" I and Q.

3. Assume the transmitted signals in the 1% pulse and 2™ pulse have the same frequency;
calculate the phase difference at every grid.

4. Transfer the phase difference to orbital velocity field.

The difficulties of CORrad approach for a modified commercial civil marine radar
(CMR) is that the incoherent RF excited from the magnetron produces random frequency
jump from one pulse to the next and thus leads to mis-estimation of the phase difference
and the corresponding orbital wave velocity, as shown in Figure 2(a). In present study,
Empirical Mode Decomposition method is adopted to determine the phase difference
between pulses. The ISR CORrad was installed at the NCU coastal observatory at the
northwestern coast of Taiwan for extensive tests and sea-truth comparisons as in Figure 1.
In present paper, cases of using present method will be demonstrated and discussed as

shown in Figure 2(b).

Keyword: Coherent-on-receive radar, Coastal wave monitoring, Empirical Model

Decomposition
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Figure 1 A case from the field experiment carried out at NCU coastal observatory in Taiwan,
demonstrating the variation of radar backscatter intensity induced that Bragg resonance.
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Figure 2: The comparisons of radial velocity fields of wave orbital motion particle velocity that
calculated from an identical data from coherent-on-receive radar using original method as shown in
panel (a) and present proposed method in panel (b), respectively. The radar antenna locates at the
coastline facing to the sea at northwest direction. X axes are East-west distance in meter; y axes are
South-north distance in meter. The color bar indicates the speed in unit: m/s. The radial lines
illustrated in panel (a) are the noises that incurred by the random frequency shifts of transmitted signal
of Coherent-on-Receive radar. These radial noises impede the analysis of wave directional spectrum
estimation. By using present method, these radial noise can be greatly eliminated and improve the
wave observation quality.
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Temporal Downscaling of Sea Level Prediction in Coastal Areas with
State-of-the-Art NEMO Model: Experiments of the Adriatic Sea

Dong Wang

Centro Euro-Mediterraneo sui Cambiamenti Climatici (CMCC), Italy

Nowadays operational ocean forecasting systems provide forecast of key oceanic
variables on the time-scale of daily mean, though in reality, variations of the variables
within a day could be large. For example, the ups-and-downs of sea level due to
variations in astronomical forcing (i.e. tides) are an essential phenomenon. However,
high-frequency fluctuations such as tides are filtered out in most operational ocean
forecasting systems because of the high computational burden. Now advances in
calculating power allow inclusion of tides in the numerical models. Here, we briefly
introduce the ongoing efforts in simulating tides in coastal areas of the Adriatic Sea with
a high-resolution set-up of NEMO, a state-of-the-art ocean model. Preliminary results
show that the high-resolution NEMO set-up using appropriate numerical schemes
represents a tool for studying sea-level variations on the time-scale shorter than one day
(temporal downscaling). The present study aims at improving forecast of sea-level
variations in coastal regions, which is important for hazard prediction and mitigation.
The approach used here has the scope to be applied in other coastal areas, e.g. East China

Sea, the Taiwan Strait.
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Development of 1D coupled physical-biogeochemical model based on
mpiPOM for rapid assessment of processes in the SCS

Huang Shih-Ming**", L.-Y. Oey?, L.-W. Wang® and K.-K. Liu?
'Department of Atmospheric Sciences, National CentralUniversity
?Institute of Hydrological & Oceanic Sciences, National Central University

In order to assess the importance of wind driven vertical mixing to phytoplankton
growth at the SEATS station in the South China Sea, we have developed a 1D coupled
physical-biogeochemical model based on mpiPOM. We also intend to use the model to
make sensitivity tests on different biogeochemical processes. Originally we used the 1D
Mellor-Yamada 2.5 model for the purpose, but we encountered occasional numerical
problems, which could have stemmed from the lack of horizontal processes. Therefore, we
adopted the 3D mpiPOM with cyclic boundary conditions and uniform horizontal
properties to simulate the 1D vertical processes. The model results are compared to the
MY2.5 physical-biogeochemical model to make sure that 1D mpiPOM coupled model is
correctly constructed.

The results show that the mpiPOM version of the 1D model does a reasonably good
job as compared to the MY2.5 version, despite the considerable difference in vertical
resolution. However, the new version does not produced the numerical errors generated by
the older version. However, the new version is still not good enough. Better vertical

resolution is called for to improve it.
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