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SCHEDULE
PECS Meeting 7-11 October 2000

All events are at the Sheraton Norfolk Waterside Hotel, Norfolk,
Virginia, unless otherwise noted

7 October, Saturday
19:00-21:00 Registration and Ice-breaker sponsored by OEAS-ODU

8 October, Sunday

07:30 Registration and Continental Breakfast
08:25 Opening remarks

08:30 Oral Presentation of Coastal/Shelf Hydrodynamics Posters
Amoldo Valle-Levinson, Moderator

Variation in current structure in 2 ROFI induced by episodic
increase of freshwater discharge-its effect on nutrient transport
Saroshi Yamao, A. Kasai, T. Fujiwara, Y. Sugiyama, and K.
Harada

Physical process of coastal and offshore water exchange in the
Kuroshio region
Shingo Kimura and T. Sugimoto

Short time scale water exchange process between the Kuroshio
and the shelf water in the east China Sea
In-Seong Han, T. Matsuno, and K. Kamio

Numerical simulations of tide around Taiwan
Yueh-Jiuan G, Hsu

Simulation of North Sea thermal stratification: A comparison of
modelling approaches
Karsten Bolding, M. H. Nielsen, H. Burchard, and M. St. John

Influence of horizontal advection and turbulence processes in
the simulation of the thermal seasonal cycle of the North Sea
Georg Umgiesser and S. Carniel

Circulation in semiarid bays of Chile
Julio Moraga and A. Valle-Levinson

Wind, tide, and buoyancy-driven flows in Barataria Bay,
Louisiana
Dongho Park, M. Inoue, and W. Wiseman Jr.

A nonlinear finite element method for wave propagation over
gently varying depths
Conceigdo J. E. M. Fortes and J.L.M. Fernandes

A comparison of the Chesapeake Bay Outflow Plume Front
evolution as observed with a Real Aperture Radar during
COPE2 and COPES

Mark Sletten, E. Twarog, X. Zhang, and D. McLaughlin

i ek—

Coastal/Shelf Hydrodynamics (continued)
Carl Friedrichs, Moderator

09:00 Circulation and transports in shelf seas related to slope currents:
application to the North Sea
Huib de Swart and M. Blaas

09:20 Baroclinic circulation associated with a cold pool in the Celtic Sea
Laura Carrillo, J. Brown, A.E. HillA. Souza, and L. Fernand

09:40 A cold dome in a gulf type of ROFI
Akihide Kasai and T. Fujiwara

10:00 Southeast Florida Shelf Circulation. Observations of Km-scale
variability.
Brian Hauws, J.D. Wang, and J. Martinez-Pedraja

10:20 BREAK

Estuarine Mixing and Fronts
William Boicourt, Moderator

10:40 Spring-Neap tidal variations of residual flow and estuarine front in
Tokyo Bay, Japan
Tetsuo Yanagi, M. Shimizu, M. Nomura, and K. Furukawa

11:00 Remote sensing of estuarine outflow plumes with an airborne
imaging radar
Xuehu Zhong and D. McLaughlin

11:20 Dynamics of tidal fronts in the Tay Estuary. Scotland
Simon Neill, G, Copeland, and A. Folkard

11:40 Convergence Fronts in Tidally Forced Rotating Estuaries
Robert Handler, R. Mied, T. Evans, and T. Donato

12:00 BUFFET LUNCH

Estuarine Mixing and Fronts (continued) -
Jack Blanton, Moderator

12:50 An isohaline view of estuarine mixing
Parker MacCready and R. Geyer

13:10 A probabilistic characterization of tidal mixing in a coastal
embayment
Michael Dowd, K. Thompson, Y. Shen, and D. Greenberg

13:30 GOTM and GETM: Integration of a water column turbulence model
and estuarine transport model
Hans Burchard and K. Bolding

13:50 Comparison of measured and modelled turbulent dissipation: A
case study from the North Sea
Karsten Bolding, A. Stips, H. Burchard, and P. Mathieu

14:10 BREAK



Estuarine Hydrodynamics
Charitha Pattiaratchi, Moderator

14:30 The cycle of tidal dissipation in a region of tidal straining
John Simpson. N. Fisher, and T. Rippeth

14:50 Direct stress measurements in a shallow, sinuous estuary
Harvey Seim, T. Gross, and J. Blanton

15:10 Vertical exchange in a Scotish Fjord, the Clyde Sea
Tom Rippeth and M. Inall

15:30 Dynamics of the Ebro River estuary and plume in the
Mediterranean Sea
Joan Pau Sierra, J. Gonzalez del Rib, A. Sanchez-Arcilla, E.
Movellan, M. Rodilla, C. Mdsso, R. Martmez, S. Falco, I.
Romero, and L. Marotia

15:50 Estaries of Southwest England
Reginald Uncles and J. Stephens

16:10 Posters and refreshments

18:00-21:00 Reception on the American Rover, a 135 foot topsail
schooner.

9 October, Monday
07:30 Continental breakfast
08:25 Announcements

08:30 Oral Presentation of Estuarine Hydrodynamics
Tetsuo Yanagi, Moderator

Hydrodynamics of shallow Mediterranean estuaries
Clifford Hearn and Barbara Robson

Hydrodynamic models of Chesapeake Bay in the Coastal Marine
Demonstration Project
Thomas Gross

Wave measurement and modeling in Chesapeake Bay
Weigi Lin and L. Sanford

The ume-dependent response of estuarine circulation to wind
forcing
Zhen Li, W. Boicourt, and L. Walstad

Response of the lower Chesapeake Bay to forcing from
hurricane Floyd
Arnoldo Valle-Levinson. K.C. Wong, and K. Bosley

Stratification and Oxygen Depletion; Temporal and Spatial
Variability in 2 Broad, Shallow, River Dominated Estuary
Amy Hunter and William Schroeder

Thermodynamics and hydrodynamics at Sand Shoal Inlet, VA
Chunyan Li, A. Valle-Levinson, L. Atkinson, K. Holderied, C.
Reyes, A. Sepulveda, and R. Sanay

10

Hydrodynamic and sediment transport modeling in the Venice
Channel Network
Georg Umgiesser and A. Massalin

Flow patterns in the vicinity of the mouth of a Chilean fjord.
Mario Caceres, A. Valle-Levinson, A. Sepulveda

Telemac-2D application to the Lagoa Dos Patos Hydrodynamics
during an E] Nifio event
Elisa H.L. Fernandes, K. Dyer, O. Moller

Physics of estuaries and coastal hydrodynamics of Indian Ocean:
An analysis of major dimensions human impacts and transportation
of terrestrial materials to freshwater and coastal ecosystems

S. Shanmuganandan

Estuarine Hydrodynamics (continued)

09:00 The Stommel Model of Shallow Coastal Basins
Clifford Hearn

09:20 Anatomy of Longitudinal Circulation in a Partially Mixed Estuary
William Boicourt, L. Walstad, Z Lt

09:40 Remote forcing of estuarine and shelf circulation in Western
Australia by tropical cyclones
Charitha Patriaratchi

10:00 The physical exchange between Delaware’s Inland Bays and the
adjacent continental shelf
Kuo-Chuin Wong

10:20 BREAK

Estuarine Hydrodynamics (continued)
John Simpson, Moderator

10:40 The response of saline intrusion to tidal range in partially stratificd
estuaries
Roy Lewis, R. Uncles, A. Riddle, J. Stephens, J. Lewis

11:00 Observations of estuarine adjustment to changes in tidal and fiver
forcing
Robert Wilson

11:20 Tidal and subtidal motion in an estuarine tidal straight
Robert Chant

11:40 Influence of river outflow and tidal amplitude on the estuarine
regime

Rocky Geyer

12:00 Tidal current asymmetry in estuaries and tidal creeks
Jack Blanton, G. Lin, S. Elston

12:20 BUFFET LUNCH



Estuarine Hydrodynamics (continued)
Kuo Wong, Moderator

13:10 Secondary circulation 1n curved and straight estuarine reaches
Susan Elsion, J. Blanton, and H. Seim

13:30 Short perod circulation dynamics in the shallow, micro-tidal
Neuse River Estuary, North Carolina
Janelle Reynolds-Fleming, S. Carr, and R. Luerttich

13:50 From fresh to brackish in five days: large scale field experiment
on salt intrusion into a freshwalter reservoir
P. Jacobs and Dik Ludikhuize

14;10 Effects of tidal current phase at the junction of two straits
John Warner, G. Schladow, D. Schoellhamer, and J. Burau

14:30 Application of HF Radar in San Francisco Bay for spatial
mapping of tidal circulation
Ralph Cheng, D. Barrick, J. Gartner, N. Garfield

14:50 BREAK

Inlet and Estuarine Morphodynamics
Huib de Swart, Moderator

15:10 Contribution of non-linear mechanisms in the persistence of
multiple udal inlet systems
Paulo Salles, D. Aubrey, and G. Voulgaris

15:30 Analysis of the long term morphological behaviour of the Eastern
Scheldt and the Grevelingen
S. Aarninkhof, T. van Kessel, and Jean Marte Stam

15:50 A comparison between process-based and idealized
morphodynamic models for the Western Scheldt case
Harmen Verbeek, Z. Wang, and H. Schuttelaars

16:10 Morphodynamic equilibria in tidal embayments with decreasing
cross-section
Henk Schuttelaars

16:30 Posters and refreshments

10 October, Tuesday

07:30 Continental breakfast
08:25 Announcements

08:30 Oral Presentation of Sediment Transport and Morphodynamics
Posters
Rocky Geyer. Moderator

Effect of depth-dependent wave stirring on the final amplitude
of the shoreface-connected sand ridges
Daniel Calvete

Modelling the development of sediment patterns by integrating
the shallow water equations containing stochastic extensions of
sediment transport parameterizations

Duieter Eppel and H. Kapiiza

11

Sediment transport associated with tidal asymmetry in
stratification, mixing and resuspension in the York River estuary
Carl Friedrichs, M. Scully, G. Battisto, and L. Schaffner

Tidally varying suspended particle populations in the lower
Chesapeake Bay
David Fugate, C. Friedricks, L. Schaffner and G. Batristo

Morphological modelling of a gas-drilled bottom depression in the
North Sea
Suzanne Hulscher and C. Fluit

Spatial and temporal variability of suspended-sediment
concentration in a shallow estuarine environment

Catherine Ruhl and D. Schoellhamer

Historical morphological change in the Mersey estuary (UK): The
interaction between form and process

Chris Thomas, M. Dearnaley, J. Dennis

Limiting slopes and depth of ebb-tidal shoal features
Frank Buonaiuto, N. Kraus and H. Bokuniewicz

Phytoplankton distnbution and survival in the Thermocline
J. Sharples, C. Moore, P. Holigan, T. Rippeth and J.H. Simpson

Balancing the books in the Menai Strait
E. Williams and T. Rippeth

Inlet and Estuarine Morphodynamics (continued)

09:00 Morphodynamics of tidal inlet systems: model results and field data
Sonja van Leeuwen

09:20 Tidal asymmetry in the Western Scheldt
Zheng Bing Wang, C. Jeuken, H. Gerritsen, H. de Vriend, and B.
Kormman

09:40 Morphological modelling of intertidal mudflats: the role of udal
currents
David Pritchard, A. Hogg, and W. Roberts

10:00 BREAK
Tidal Inlet and Channel Hydrodynamics
Reginald Uncles, Moderator

1

(=]

:20 Tidal, low-frequency and long-term mean transport through two
channels the Florida Keys
Ned Smith

10:40 Analysis of transient tidal inlet momentum balances from high
resolution circulation models
Jim Hench, B. Blanion, and R. Leuttich

1

—

:00 Development and migration of inlet ebb jets and eddies:
measurements and calculations
Adele Militello and N. Kraus

1

[

:20 Temnporal variability in salinity, temperature and currents in a tidal
inlet: results from long-term ferry observations



Herman Ridderinkhof

11:40 Non-linear tidal waves in channels: on the role of cross-section
geometry
Pedro Lomonaco, R. Medina and I. Losada

12:00 Several interfaces showing the land and ocean interactions in the
Changjiang (Yangtze) Estuary
Huanting Shen, J. Wu and J. Zhu

12:20 BUFFET LUNCH

Coastal Sediment Transport and Morphodynamics
Nick Kraus. Moderator

13:10 Numerical modeling study of sediment dispersal by river plume
James Liu, S. Chao, and R. Hsu

13:30 Aggregation of suspended particles in shelf waters: mediation by
plankton and turbulence
Colin Jago and S. Jones

13:50 Bottom friction and bedform dynamics on the southern flank of
Georges Bank
Sandra Werner, R. Beardsley and A, Williams

14:10 Growth of large-scale bedforms due to storm-driven and tidal
currents: a model approach
Marianne Walgreen

14:30 BREAK

Coastal Sediment Transport and Morphodynamics
(continued)
James Liu, Moderator

14:50 Influence of wind-driven flow on the net sand transport in the
North Sea
Johan van der Molen

15:10 Reservoir model of volume change, sediment exchange, and
natural bypassing at tidal inlets
Nick Kraus

15:30 Prediction of sand transport rates by waves and currents
Alan Davies and C. Villaret

15:50 Modelling migration of sand waves in shallow shelf seas
Attila Németh, S. Hulscher, and H. de Vriend

16:10 Morphodynamics of a local bottom disturbande; an analytical
approach
Sander Hoogewoning, J. van de Kreeke, and M. Verlaan

16:30 Posters and Refreshments

19:00-22:00 -- Banquet at Nauticus National Maritime Center,
Norfolk

11 October, Wednesday

07:30 Continental Breakfast

08:25 Announcements

Estuarine Sediment Transport
[ris Grabeman , Moderator

08:30 Variability of suspended-sediment concentration at tidal to
interannual time scales in San Francisco Bay, USA
David Schoellhamer

08:50 Flocculation behaviour within a partially stratified estuary
Charles Lemckert and S. Hunt

09:10 Salt wedge dynamics and suspended sediment balance in the Itajai-
agu Estuary -- Southemn Brazil
Carlos Schettini

09:30 Sediment trapping at estuarine fronts
Gail Kineke, R. Geyer, and A. Ramsey

09:50 Suspended matter transport modeling in the Venice Lagoon
Georg Umgiesser

10:10 BREAK

Estuarine Sediment Transport (continued)
Gail Kineke, Moderator

10:30 Temporal development of the turbidity maximum and the mixing
zone in the Weser Estuary within the past 15 years
Iris Grabemann and G. Krause

10:50 Particle trapping in two stratified, :dvection-dominated systems --
the Columbia and Fraser River estuaries
David Jay, A. Fain, P. Orton, and D. Wilson

11:10 Variability of SPM concentrations and fluxes in the ETM of the
Elbe River
Jens Kappenberg

11:30 Temporal variability and dynamics of the turbidity maximum in the
Gironde estuary (France)
Aldo Sotiolichio, P. Le Hir, and P. Castaing

11:50 Processes controlling variability of suspended sediment transport in
northern Chesapeake Bay
Larry Sanford

12:10 Closing Remarks
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Numerical Simulations of Tide Around Taiwan

YUEH-JIUAN G. HSU

Marine Meteorology Center, Central Weather Bureau, Taipei, Taiwan, ROC

INTRODUCTION

Tides around Taiwan result from shoaling effects of tidal constituents in the Pacific Ocean
propagated westward to the continental shelf. According to the spectral analyses of tidal data, the
Lunisolar Diurpal (Kj) and the Principle Solar Diurnal (Oy) are the largest diumal tidal

components, and the Principle Lunar (Mp) and the Principle Solar (Sp) are the largest

semidiumal tidal components. The diumal tidal component is of the same order as the
semidiurnal component in the north and south of Taiwan, while the semidiurnal tidal components
are larger in the middle of the west coast of Taiwan. The length of west coastline of Taiwan and
the average water depth of 40m in the Taiwan Strait was proposed to cause the resonant
phenomenon for the main semidiurnal tidal component, M. On the other side of the Taiwan

Strait, Kelvin wave was proposed to travel southwestward along the Mainland coast. But mostly
researchers theorized from tidal data analyses without the added clarity of model simulations. In
this paper, a shallow water equations model is developed to simulate the physics of tides around
Talwan.

EXPERIMENTS DESIGNED FOR SENSITIVITY STUDIES

A tide model basically following the shallow water equations is used to study tidal
characteristics around Taiwan. The model is focused on seas around Taiwan. The astronomical
tidal forcing is installed in the model’s open boundaries, including 9 to 16 tidal constituents of
the deep ocean, so that the vertically integrated velocity in the model only represented the tidal
current. A total of 5 experiments, different in water depth, number of tidal constituents, and
Coriolis effect, were designed for sensitivity studies. These experiments were initialized at 1400
LST 24 May 1998 and were run for 96 h in which the first 48-h run used to reach quiescence
from the cold start. The new moon appeared at 0332 LST 26 May and the moon was passing the
perigee at 0800 LST 24 May. Thus I selected this spring tide of Jarger tidal range to study
characteristics of tide around Taiwan.

Experimental Type Water Depth Tidal Constituent Coriolis Effect
CNTL <6000 16 Y
TDC4 <6000 M2 82 K1 01 Y
TDM2 <6000 M2 Y
DP40 =40 M2 Y
B NF40 =40 M2 N
RESULTS AND DISCUSSIONS

Evaluation of simulated water levels

Experiment CNTL was the control run, including near-true sea bottom topography (Fig 1),
16 tidal constituents at open boundaries, and Coriolis effect. Time series of simulated water
surface elevations at selected grid points were compared with their neighboring tidal observation
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data in 26-27 May 1998. The semidiumal tides were significant on west and east coasts of
Taiwan, while the diurnal tides were obvious on the southwest coast and northeast coast. Along
the west coast, tidal ranges gradually increased from north and south ends and reached the
maximum more than 5m in Taichung. Along the east coast, tidal ranges were similar and smaller
than 2m. Larger tidal ranges were to the west of the Taiwan Strait, and the maximum tidal range
reached 6m in Matsu.

Sea level fields and tidal current fields

The control run simulated the evolution of tide reasonably well. The approximate 6-h
reversal of water levels and tidal currents due to dominating semidiumal tides were shown
around Taiwan. Water mass flowing out of the Strait in ebb tide at 1500 LST 26 May (Fig 2a)
and into the Strait in flood tide at 2100 LST (Fig 2¢). The minimum water level occurred on
Wuchiou waters at 1800 LST 26 May 1998 (Fig 2b). After six hours, it became the maximum
water level at 0000 LST 27 May (Fig 2d). The maximum or minimum water levels propagated
southwestward along the Mainland coast. Fig. 3a and 3b show sea levels and alongshore currents
along the Mainland coast at 1500 LST 26 May and 2100 LST 26 May corresponding to the solid
lines on Fig 2a and 2b respectively. We can see that along the Mainland coast, the maximum
currents were accompanied by the extreme water levels with higher levels on the right in the
downstream direction. Larger tidal ranges were to the west of Taiwan Strait. Fig 3¢ shows sea
levels across the Taiwan Strait at 2700 LST 27 May corresponding to the solid line on Fig 2d.
This shows a slope of sea surface such that the wave amplitude falls off exponentially as one
moves away from the Mainland coast. This proves tidal waves acted as Kelvin waves traveling
southwestward along the Mainland coast. However, on the opposite side of the Strait, minimum
currents were always off Hsinchu and Taichung coexistent with extreme water levels. Standing
waves appeared on the west coast of Taiwan. The natural period of Taiwan Strait is close to the
semidiurnal tidal period. Experiments with various numbers of tidal components, including the
main semidiurnal tidal component M», showed similar tidal phases but smaller amplitudes when

considering fewer tidal components. The experiment including My and a constant water depth of

40m still showed standing waves along the west coast of Taiwan. Tidal currents to the southwest
of Talwan were more uniforrn due to flat bottom topography. The progressive Kelvin waves
along the Mainland coast no longer existed in a similar experiment without Coriolis force.

Tidal current ellipses

Tidal currents were weaker in open ocean regions deeper than 200m in east and southwest
Taiwan. Rotary tidal currents were located in northwest Talwan and Taiwan Tan; however,
reversing tidal currents occurred in restricted waters such as Penhu channel and Kuanyin
Depression. Major axes of tidal current ellipses were essentially parallel to the central line of the
Taiwan Strait and became more or less parallel to the shore in near shore reglons. Westward
propagating tides from the Pacific Ocean encounter Taiwan and cause diffraction. The
counterclockwise ellipses were in the northern part of Taiwan Strait, while the clockwise ellipses
were in the southem part. The boundary between them was about at the contour of 40m located
at the northern rim of Taiwan Tan. Close to the Mainland coast, the boundary extends further

south to 23UN because of the progressive Kelvin waves. On Taiwan’s southwest coast, the
boundary ends in the Penhu Channel. The 6-h reversal current direction of ebb and flood tides
may explain the long-term balance of the bottom topography in the Taiwan Strait.

[S]
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